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GENERAL NOTICES AND 

REQUIREMENTS 


The General Notices and Requirements section (the General 
Notices ).presents the basie assumptions, definitions, and de- 
fault conditions for the interpretation and application of the 
United States Phormacopeia (USP) and the National Formulary 
(NF). 

Requirements stated in these General Notices apply to all 
articles recognized in the USP and NF (the "compendia") 
and to ali generał chapters unless specifically stated 
otherwise. 

1. TITLE AND REVISION 

The fuli title of this publication (consisting of four volumes 
and including its Supplements), is The Phormacopeia of the 
United States of America, Fortieth Revision and the National 
Formulary; Thirty-Fifth Edition. These titles may be abbrevi- 
ated to USP 40, to NF 35, and to USP 40-NF 35. The United 
States Phormacopeia, Fortieth Revision, and the National For¬ 
mulary, Thirty-Fifth Edition, supersede all earlier revisions. 
Where the terms “USP,“ “NF, or “USP-NF' are used with- 
out further qualification during the period in which these 
compendia are official, they refer only to USP 40, NF 35, 
and any Supplement(s) thereto. The same titles, with no fur¬ 
ther distinction, apply equally to print or electronic presen- 
tation of these contents. Althougn USP and NF are pub- 
lished under one cover and share these General Notices, they 
are separate compendia. 

This revision is official beginning May 1, 2017 unless oth¬ 
erwise indicated in specific text. 

Supplements to USP and NF are published periodically. 

Accelerated Revisions, published periodically on the Offi¬ 
cial Text section of USP's website (http://www.usp.org/usp- 
nf/official-text), are designed to make revisions official morę 
quickly than through the routine process for publishing 
standards in the USP-NF. Interim Revision Announcements are 
Accelerated Revisions to USP and NF that contain official re- 
visions and their effective dates. 

Revision Bulletins are Accelerated Revisions to official text 
or postponements that require expedited publication. They 
generally are official immediately unless otherwise specifiea 
in the Revision Bulletin. 

Errata are Accelerated Revisions representing corrections 
to items erroneously published. Announcements of the avail- 
ability of new USP Reference Standards and announcements 
of tests or procedures that are held in abeyance pending 
availability of required USP Reference Standards are also 
available on the "Official Text" tab of USP's website. 

2. OFFICIAL STATUS AND LEGAL RECOGNITION 
2.10. Official Text 

Official text of the USP and NF is published in the USP-NF 
Online (www.uspnf.com) in the edition identified as "CUR- 
RENTLY OFFICIAL" and in Accelerated Revisions that super¬ 
sede the USP-NF Online as described below. 

Routine revisions are published in the USP-NF Online and 
become official on the datę Indicated, usually six months 
after publication. Accelerated Revisions supersede the 
USP-NF Online and become official on the datę indicated. 
Links to Accelerated Revisions on the USP website can be 
found in any superseded monograph or generał chapter in 
the USP-NF Online. 

Print and USB flash drive versions of the USP and /S/F also 
are available. Routine revisions are provided with the same 
timing as the USP-NF Online. Official text published in Sup¬ 
plements supersedes that in the previously published print or 


USB flash drive versions of USP-NF. These versions also are 
superseded by Accelerated Revisions as described above. 

In the event of any disparity between the print or USB 
flash drive versions and the USP-NF Online, the USP-NF On¬ 
line will be deemed to apply. 

2.20. Official Articles 

An official article is an article that is recognized in USP or 
NF. An article is deemed to be recognized and included in a 
compendium when a monograph for the article is published 
in the compendium and an official datę is generally or spe¬ 
cifically assigned to the monograph. 

The title specified in a monograph is the official title for 
such article. Other names considered to be svnonyms of the 
official titles may not be used as substitutes for official titles. 

Official articles include both official substances and official 
produets. An official substance is a drug substance, excipient, 
dietary ingredient, other ingredient, or component of a fin¬ 
ished device for which the monograph title includes no indi- 
cation of the naturę of the finished form. 

An official product is a drug product, dietary supplement, 
compounded preparation, or finished device for which a 
monograph is provided. 

2.30. Legał Recognltlon 

The USP and NF are recognized in the laws and regula- 
tions of many countries throughout the world. Regulatory 
authorities may enforce the standards presented in the USP 
and NF, but because recognition of the USP and NF may 
vary by country, users should understand applicable laws 
and regulations. In the United States under tne Federal 
Food, Drug, and Cosmetic Act (FDCA), both USP and NF are 
recognized as official compendia. A drug with a name rec¬ 
ognized in USP-NF must comply with compendial identity 
standards or be deemed adulterated, misbranded, or botn. 
See, e.g., FDCA § 501 (b) and 502(e)(3)(b); also FDA regula¬ 
tions, 21 CFR § 299.5(a&b). To avoid being deemed 
adulterated, such drugs must also comply with compendial 
standards for strength, quality, and purity, unless labeled to 
show all respects in which the drug differs. See, e.g., FDCA 
§ 501 (b) and 21 CFR § 299.5(c). In addition, to avoid being 
deemed misbranded, drugs recognized in USP-NF must also 
be packaged and labeled in compliance with compendial 
standards. See FDCA § 502(g). 

A dietary supplement represented as conforming to speci- 
fications in USP will be deemed a misbranded food if it fails 
to so conform. See FDCA § 403(s)(2)(D). 

Enforcement of USP standards is the responsibility of FDA 
and other govemment authorities in the U.S. and elsewhere. 
USP has no role in enforcement. 

Change to read: 

3. CONFORMANCE TO STANDARDS 
3.10. Applicability of Standards 

Standards for an article recognized in the compendia 
( USP-NF) are expressed in the article's monograph, applica¬ 
ble generał chapters, and General Notices. The identity, 
strength, quality, and purity of an article are determined by 
the official tests, procedures, and acceptance criteria, and 
other requirements incorporated in the monograph, in ap¬ 
plicable generał chapters, or in the General Notices. "Appli¬ 
cable generał chapters" means generał chapters numbered 
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below 1000 or above 2000 that are madę applicable to an 
article through reference in General Notices , a monograph, 
or another applicable generał chapter numbered below 
1000. Where the requirements of a monograph differ from 
the requirements specified in these General Notices or an 
applicable generał chapter, the monograph reguirements 
apply and supersede tne requirements of the General Notices 
or applicable generał chapters, whether or not the mono¬ 
graph explicitly States the difference. 

General chapters numbered 1000 to 1999 are for infor- 
mational purposes only. They contain no mandatory tests, 
assays, or other reguirements applicable to any official arti¬ 
cle, regardless of citation in a generał chapter numbered 
below 1000, a monograph, or these General Notices . Gen¬ 
eral chapters numbered above 2000 apply only to articles 
that are intended for use as dietary ingredients and dietary 
supplements. General chapter citations in NF monographs 
refer to USP generał chapters. 

Early adoption of revised standards in advance of the offi¬ 
cial datę is allowed by USP unless specified otherwise at the 
time of publication. Where revised standards for an existing 
article have been published as finał approved "official texr 
(as approved in section 2.10 Official Text) but have not yet 
reacned the official datę (six months after publication, un¬ 
less otherwise specified; see "official datę", section 2.20 Offi¬ 
cial Articles ), compliance with the revised standard shall not 
preclude a finding or indication of conformance with com- 
pendial standards, unless USP specifies otherwise by prohib- 
iling early adoption in a particular standard. 

The standards in the relevant monograph, generał chap- 
ter(s), and General Notices apply at all times in the life of the 
article from production to expiration. It is also noted that 
the manufacturer's specifications, and manufacturing prac- 
tices (e.q., Quality by Design, Process Analytical Technology, 
and Real Time Release Testmg initiatives), aenerally are fof- 
lowed to ensure that the article will comply with com- 
pendial standards until its expiration datę, when stored as 
directed. Every compendial article in commerce shall be so 
constituted that when examined in accordance with these 
assays and test procedures, it meets all applicable pharma- 
copeial requirements (General Notices , monographs, and 
generał chapters). Thus, any official article is expected to 
meet the compendial standards if tested, and any official 
article actually tested as directed in the relevant monograph 
must meet such standards to demonstrate compliance. 

Some tests, such as those for Dissolution and Uniformity 
of Dosage Units, require multiple dosage units in conjunc- 
tion with a decision scheme. These tests, albeit using a 
number of dosage units, are in fact one determination. 

These procedures should not be confused with statistical 
sampling plans. The similarity to statistical procedures may 
seem to suggest an intent to make inference to some larger 
group of units, but in all cases, statements about whether 
the compendial standard is met apply only to the units 
tested. Repeats, replicates, statistical rejection of outliers, or 
extrapolations of results to larger populations, as well as the 
necessity and appropriate frequency of batch testing, are 
neither specifiea nor proscribed by the compendia; such de- 
cisions are based on the objectives of the testing. Frequency 
of testing and sampling are left to the preferences or direc- 
tion of those performing compliance testing, and other 
users of USP-NF, includmg manufacturers, buyers, or regula¬ 
tory authorities. 

Official products are prepared according to recognized 
principles of good manufacturing practice and from ingredi- 
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ents that meet USP or NF standards, where standards for 
such ingredients exist (for dietary supplements, see section 
3.10.2Ó). 

Official substances are prepared according to recognized 
principles of good manufacturing practice and from ingredi¬ 
ents complying with specifications designed to ensure that 
the resultant substances meet the requirements of the com¬ 
pendial monographs. 

3.10.10. Applicability of Standards to Drug Products, 
Drug Substances, and Excipients 
The applicable USP or NF standard applies to any article 
marketed in the United States that (1) is recognized in the 
compendium and (2) is intended or labeled for use as a 
drug or as an ingredient in a drug. Such articles (drug prod¬ 
ucts, drug substances, and excipients) include both human 
drugs (whether dispensed by prescription, "over the 
counter," or otherwise), as well as animal drugs. The appli¬ 
cable standard applies to such articles whether or not the 
added designation "USP" or "NF #/ is used. The standards 
equafly to articles bearing the official titles or names 


derived by transposition of the definitive words of official 
titles or transposition in the order of the names of two or 
morę active ingredients in official titles, or where there is 
use of synonyms with the intent or effect of suggesting a 
significant degree of identity with the official title or name. 
3.10.20. Applicability of Standards to Medical Devices, 
Dietary Supplements, and Their Components and 
Ingredients 

An article recognized in USP or NF shall comply with the 
compendial standards if the article is a medical device, com- 
ponent intended for a medical device, dietary supplement, 
dietary ingredient, or other ingredient that is intended for 
incorporation into a dietary supplement, and is labeled as 
conforming to the USP or NF. 

Generally, dietary supplements are prepared from ingredi¬ 
ents that meet USP, NF, or Food Chemicals Codex standards. 
Where such standards do not exist, substances may be used 
in dietary supplements if they have been shown to be of 
acceptable food grade quality using other suitable 
procedures. 

A 3.10.30 Applicability of Standards to the Practice of 
Compoundlng (New) 

USP compounding practice standards, Pliarmaceutical 


/to compounding practice ór activity regardless of 
whether a monograph exists for the compounded preparn- 
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see section 2.20 Official Articles and section 4.10 Mono-. 
graphs.Ausno 
3.20. Indicating Conformance 
A drug product, druq substance, or excipient may use the 
designation "USP" or ''NF" in conjunction with its official 
title or elsewhere on the label only when (1) a monograph 
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is provided in Ihe specified compendium and (2) the article 
complies with the identity prescribed in the specified 
compendium. 

Wnen a drug product, drug substance, compounded 
preparation, or excipient differs from the relevant USP or NF 
standard of strength, quality, or purity, as determined by 
the application or the tests, procedures, and acceptance cri- 
teria set forth in the relevant compendium, its difference 
shall be plainly stated on its label. 

When a drug product, drug substance, compounded 
preparation, or excipient fails to comply with the identity 
prescribed in USP or NF or contains an added substance that 
mterferes with the prescribed tests and procedures, the arti¬ 
cle shall be designated by a name that is clearly distinguish- 
ing and differentiating from any name recognized in USP or 
NF. 

A medical device, dietary supplement, or ingredient or 
component of a medical device or dietary supplement may 
use the designation "USP" or "NF" in conjunction with its 
official title or elsewhere on the label only when (1) a mon* 
ograph is provided in the specified compendium and (2) 
the article complies with the monograph standards and 
other applicable standards in A that A ujNo compendium. 

The designation "USP" or "NF" on the label may not and 
does not constitute an endorsement by USP and cfoes not 
represent assurance by USP that the article is known to 
comply with the relevant standards. USP may seek legał re- 
dress if an article purports to be or is represented as an 
official article in one of USP's compendia and such claim is 
determined by USP not to be madę in good faith. 

The designation "USP-NF" may be used on the label of 
an article provided that the label also bears a statement 
such as "Meets NF standards as published by USP," indicat- 
ing the particular compendium to which the article purports 

t0 \A^ien the letters "USP," "NF," or "USP-NF" are used on 
the label of an article to indicate compliance with com- 
pendial standards, the letters shall appear in conjunction 
with the official title of the article. The letters are not to be 
enclosed in any symbol such as a circle, square, etc., and 
shall appear in Capital letters. 

If a dietary supplement does not comply with all applica¬ 
ble compendial requirements but contains one or morę die¬ 
tary ingredients or other ingredients that are recognized in 
USP or NF, the individual ingredient(s) may be designated as 
complying with USP or NF standards or being of U$P or NF 
quality provided that the designation is limited to the indi- 
vidual ingredient(s) and does not suggest that the dietary 
supplement complies with USP standards. 

4. MONOGRAPHS AND GENERAL CHAPTERS 

4.10. Monographs 

Monographs set forth the article's name, definition, speci- 
fication, and other requirements related to packaging, stor- 
age, and labeling. The specification consists of tests, proce¬ 
dures, and acceptance criteria that help ensure the identity, 
strength, quality, and purity of the article. For generał re- 
quirements relating to specific monograph sections, see sec- 
tion 5 Monograph Components . 

Because monographs may not provide standards for all 
relevant characteristics, some official substances may con- 
form to the USP or NF standard but differ with regard to 
nonstandardized properties that are relevant to thelr use in 
specific preparations. To assure substitutability in such in- 
stances, users may wish to ascertain functional equivalence 
or determine sucn characteristics before use. 

4.10.10. Applicability of Test Procedures 

A single monograph may include morę than one test, 
rocedure, and/or acceptance criterion for the same attri- 
ute. Unless otherwise specified in the monograph, all tests 
are requirements. In some cases, monograph instructions al- 
low the selection of tests that reflect attributes of different 
manufacturers' artides, such as different polymorphic forms, 
impurities, hydrates, and dissolution. Monograph instruc- 


E 


tions indicate the tests, procedures, and/or acceptance crite¬ 
ria to be used and the required labeling. 

The order in which the tests are listed in the monograph 
is based on the order in which they are approved by the 
relevant Expert Committee for inclusion in the monograph. 
Test 1 is not necessarily the test for the innovator or tor the 
reference product. Depending on monograph instructions, a 
labeling statement is not typically required if Test 1 is used. 

4.10.20. Acceptance Criteria 

The acceptance criteria allow for analytical error, for una- 
voidable variations in manufacturing and compounding, and 
for deterioration to an extent consiaered acceptable under 
practical conditions. The existence of compendial accep¬ 
tance criteria does not constitute a basis for a claim that an 
official substance that morę nearly approaches 100 percent 
purity "exceeds" compendial quality. Similarly, the fact that 
an article has been prepared to tighter criteria than those 
specified in the monograph does not constitute a basis for a 
claim that the article 'Weeds" the compendial 
requirements. 

An official product shall be formulated with the intent to 
provide 100 percent of the quantity of each ingredient de- 
dared on the label. Where the minimum amount of a sub¬ 
stance present in a dietary supplement is required by law to 
be higher than the lower acceptance criterion allowed for in 
the monograph, the upper acceptance criterion contained 
in the monograph may be increased by a corresponding 
amount. 

The acceptance criteria specified in individual monographs 
and in the generał chapters for compounded preparations 
are based on such attributes of quality as might be ex- 
pected to characterize an article compounded from suitable 
bulk drug substances and ingredients, using the procedures 
providedor recognized principles of good compounding 
practice, as described in these compendia. 

4.20. General Chapters 

Each generał chapter is assigned a number that appears in 
angle brackets adiacent to the chapter name (e.p., Chroma - 
togrophy (621». General chapters may contain the 
following: 

• Descriptions of tests and procedures for application 
through individual monographs, 

• Descriptions and specifications of conditions and prac- 
tices for pharmaceutical compounding, 

• General informalion for the interpretation of the com¬ 
pendial requirements, 

• Descriptions of generał pharmaceutical storage, dispens- 
ing, and packaging practices, or 

• General auidance to manufacturers of official substances 
or official products. 

When a generał chapter is referenced in a monograph, 
acceptance criteria may be presented after a colon. 

Some chapters may serve as introductory overviews of a 
test or of analytical techniques. They may reference other 
generał chapters that contain techmques, details of the pro¬ 
cedures, and, at times, acceptance criteria. 






Change to read: 

5. MONOGRAPH COMPONENTS 

5.10. Molecular Formula 

The use of the molecular formula for the active ingredi- 
ent(s) named in defining the required strength of a com¬ 
pendial article is intended to designate the Chemical entity 
or entities, as given in the complete Chemical name of the 
article, having absolute (100 percent) purity. 

5.20. Added Substances 

Added substances are presumed to be unsuitable for in¬ 
clusion in an official article and therefore prohibited, if their 
presence impairs the bioavailability, therapeutic efficacy, or 
safety of the official article; or they interfere with the assays 
and tests prescribed for determining compliance with the 
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compendial standards (see section 3.20 Indicating 
Contormance). 

The air in a Container of an official article may, where 
appropriate, be evacuated or be replaced by carbon diox- 
ide, helium, argon, or nitrogen, or by a mixture of these 
gases. The use of such gas need not be declared in the 
fabeling. 

5.20.10. Added Substances In Official Substances 
Official substances may contain only the specific added 
substances that are permitted by the mdividual monograph. 
Such added substances shall not exceed the quantity re- 
cjuired for providinq their intended effect. Where such addi- 
tion is permitted, the label shall indicate the name(s) and 
amountfs) of any added substance(s). 

5.20.20. Added Substances (Exciplents and Ingredients) 
in Official Products 

Suitable substances and excipients such as antimicrobial 
agents, pharmaceutical bas es, carriers, coatings, flavors, pre- 
5ervatives, stabilizers, and vehicles may be added to an offi¬ 
cial product to enhance its stability, usefulness, or elegance, 
or to facilitate its preparation, unless otherwise specified in 
the individual monograph. 

Added substances and excipients employed solely to im- 
part color may be incorporated into official products other 
than those intended for parenteral or ophthalmic use, in 
accordance with the regulations pertaining to the use of 
colors issued by the U.5. Food and Drug Administration 
(FDA), provided such added substances or excipients are 
otherwise appropriate in all respects. (See also *lnjections 
and Implanted Drugs Products (1), Product Quality Tests Com- 
mon to Porenteral Dosage Forms, Specific Tests, Vehicles and 
added substances, Added substances.)Ausrw 
The proportions of the substances consdtuting the base in 
ointment and suppository products and preparations may 
be varied to maintain a suitable consistency under different 
dimatic conditions, provided that the concentrations of ac- 
tiye ingredients are not varied and provided that the 
bioavailabi!ity, therapeutic efficacy, and safety of the prepa¬ 
ration are not impaired. 

5.20.20.1. In Compounded Preparations 
Compounded preparations for which a complete compo- 
sition is given shall contain only the ingredients named in 
the formulas unless specifically exempted herein or in the 
individual monograph. Deviation from the specified 
processes or methods of compounding, although not from 


afroozpharma@yahoo.com 


the ingredients or proportions thereof, may occur provided 
that the finished preparation conforms to the relevant stan¬ 
dards and to preparations produced by following the speci¬ 
fied process. 

Wnere a monograph for a compounded preparation calls 
for an ingredient in an amount expressed on the dried ba- 
sis, the ingredient need not be dried before use if due al- * 
lowance is madę for the water or other vo!atile substances 
present in the quantity taken. 

Specially denatured alcohol formulas are available for use 
in accordance with federal statutes and regulations of the 
Internal Revenue Service. A suitable formula of specially de¬ 
natured alcohol may be substituted for Alcohol in the manu- 
facture of official preparations intended for internal or topi- 
cal use, provided that the denaturant is volatile and does 
not remain in the finished product. A preparation that is 
intended for topical application to the skin may contain spe¬ 
cially denatured alcohol, provided that the denaturant is ei- 
ther a usual ingredient in the preparation or a permissible 
added substance; In either case the denaturant shall be 
identified on the label of the topical preparation. Where a 
process is given in the individual monograph, any prepara¬ 
tion compounded using denatured alconol shall De identical 
to that prepared by the monograph process. 

5.20.20.2. In Dietary Supplements 

Additional ingredients may be added to dietary supple- 
ment products provided that the additional ingredients: (1) 
comply with applicable regulatory requirements; and (2) do 


not interfere with the assays and tests prescribed for deter- 
mining compliance with compendial standards. 

5.30. Description and Solubility 

Only where a guantitative solubility test is given in a 
monograph and is designated as such is it a test for purity. 

A monograph may indude information regarding the arti- 
cle's description. Information about an article's "description 
and solubility" also is provided in the reference table 
Description and Relotive Solubility of USP and NF Articles. The 
reference table merely denotes the properties of articles that 
comply with monograph standards. The reference table is 
intended primarily for those who use, prepare, and dispense 
drugs and/or related articles. Although the information pro- 
vided in monographs and the information in the reference 
table may indirectly assist in the preliminary evaluation of an 
article, it is not intended to serve as a standard or test for 
purity. 

The approximate solubility of a compendial substance is 
indicated by one of the following descriptive terms: 


Descriptlve Term 

Parts of Solven& Required 
for 1 Part of Solute 

Verv soluble 

Less than 1 

Freely soluble 

From 1 to 10 

Soluble 

From 10 to 30 

Spnrinnly soluble 

From 30 to 100 

Sliahtiy soluble 

From 100 to 1.000 

Verv sliahtiy soluble 

From 1.000 to 10,000 

Proctically insoluble. or Insoluble 

Grenter than or equal to 

10.000 


5.40. Identity 

A compendial test titled Identity or Identification is pro- 
vided as an aid in verifying the identity of articles as they 
are purported to be, e.g., those taken from labeled contain- 
ers, and to establish whether it is the article named in 
USP-NF. The Identity or Identification test for a particular arti¬ 
cle may consist of one or morę procedures. When a com¬ 
pendial test for Identity or Identification is undertaken, all 
requirements of all specified procedures in the test must be 
met to satisfy the requirements of the test Failure of an 
article to meet all the requirements of a prescribed Identity 
or Identification test (i.e., failure to meet the requirements of 
all of the specified procedures that are components of that 
test) indicates that the article is mislabeled and/or 
adulterated. 

5.50. Assay 

Assay tests for compounded preparations are not in¬ 
tended for evaluating a compounded preparation before 
dispensing, but instead are intended to serve as the official 
test in the event of a question or dispute regarding the 
preparation's conformance to official standards. 

5.50.10. Units of Potency (Biological) 

For substances that cannot be completely characterized 
by Chemical or physical means or that need confirmation of- 
functionality or tertiary structure, it may be necessary to ex- 
press quantitles of biological activity in units of biological 
potency, each defined by an authoritative, designated refer¬ 
ence standard. In cases where international reference mater- 
ials have been discontinued, international units of potency 
may be defined in terms of molecular mass, such as in the 
cases of vitamins A, D, and E. 

Where available, World Health Organization (WHO) inter¬ 
national biological standards define the International Units 
(IU). USP monographs refer to the units assigned by USP 
Reference Standards either directly as International Units (IU) 
or as "USP Units." For some biological products, units of 
potency are value assigned against a corresponding U.S. 
standard established by FDA, whether or not International 
Units or USP Units have been defined (see Biologics (1041)). 
Notę that product-related labeling, e.g., on containers, need 
not use the fuli phrase "USP [product name] Units" that 
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monograph labeling sections. The (231) requirements to be considered by USP to be in con- 

be used on product labeling consis- formance with USP-NF reguirements. 


mg cor 
ecf it is elear 


appears in many USP _ . 
term "USP Units" can be used on product 
tent with USP compendial requirements, providei 
from the context that the volume is stated in terms of USP 
[product name] Units. In such circumstances it should be 
elear that "USP Units" and "USP [product name] Units" 
share the same meaning. 

5.60. Impurities and Foreign Substances 

Tests for the presence of impurities and foreign substances 
are provided to limit such substances to amounts that are 
unobjectionable under conditions in which the artide is cus- 
tomarily employed (see also Impurities in Drug Substances 
and Drug Products (1086)). 

Nonmonograph tests and acceptance criteria suitable for 
detecting and controlling impurities that may result from a 
change in the processing methods or that may be intro- 
duced from external sources should be employed in addi- 
tion to the tests provided in the indiyidual monograph, 
where the presence of the impurity is inconsistent with ap- 
plicable good manufacturing practices or good pharmaceu- 
tical practices. 

5.60.10. Other Impurities in USP and A/FArticles 

If a USP or NF monograph includes an assay or organie 
impurity test based on chromatography, other than a test 
for residual solvents, and that monograph procedurę does 
not detect an impurity present in the substance, the amount 
and identity of the impurity, where both are known, shall 
be stated in the labeling (certificate of analysis) of the offi¬ 
cial substance, under the heading Other Impurity(ies). 

The presence of any unlabelecf other impurity in an offi- 
cial substance is a variance from the standard ir the content 
is 0.1% or greater. The sum of all Other Impurities combined 
with the monograph-detected impurities may not exceed 
2.0% (see Ordinary Impurities (466)), unless otherwise stated 
in the monograph. 

The followmg categories of drug substances are excluded 
from Other Impurities requirements: 

• Fermentation products and semi-synthetics derived 
therefrom, 

• Radiopharmaceuticals, 

• Biologics, 

• Biotechnology-derived products, 

• Peptides, 

• Herbals, and 

• Crude products of animal or plant origin. 

Any substance known to be toxic shall not be listed under 
Other Impurities . 

5.60.20. Residual 5olvents in USP and NF Artides 

All USP and NFarticles are subject to relevant contro! of 
residual solvents, even when no test is specified in the indi¬ 
yidual monograph. If solvents are used during production, 
they must be of suitable quality. In addition, the toxicity 
ana residual level of each solvent shall be taken into consid- 
eration, and the solvents limited according to the principles 
defined and the requirements specified in Residual Solvents 
(467), using the generał methods presented therein or other 
suitable methods. 

5.60.30. Elemental Impurities in USP Drug Products and 
Dietary Supplements 

Effective January 1, 2018, elemental impurities will be 
controlled in official drug products according to the princi¬ 
ples defined and reąuirements specified in Elemental Impuri¬ 
ties—Limits (232). Effective January 1, 2018, elemental con- 
taminants are controlled in official dietary supplements 
according to the principles defined and requirements speci¬ 
fied in Elemental Contaminants in Dietary Supplements 
(2232). Also effective January 1, 2018, Heavy Metals (231) 
will be omitted and all references to it in generał chapters 
and monographs will be deleted. Early adoption of the re- 
“uirements in (232) and (2232) are permitted by USP, and 
it (232) or (2232), as applicable, is fully implemented with 
respect to a particular drug product or dietary supplement 
in adyance of the January 1, 2018 datę, that product and its 
ingredients will no tonger need to comply with applicable 


5.70. Performance Tests 

Where content uniformity determinations have been 
madę using the same analytical methodoloay specified in 
the Assay , with appropriate allowances madę for differences 
in sample preparation, the average of all of the individual 
content uniformity determinations may be used as the Assay 
value. 

5.80. USP Reference Standards 

USP Reference Standards are authentic specimens that 
have been approved as suitable for use as comparison stan¬ 
dards in USP or NF tests and assays. (See USP Reference Stan¬ 
dards (11).) Where USP or NF tests or assays cali for the use 
of a USP Reference Standard, only those results obtained 
using the specified USP Reference Standard are conc!usive. 
Where a procedurę calls for the use of a compendial artide 
rather than for a USP Reference Standard as a materiał stan¬ 
dard of reference, a substance meetingall of the com¬ 
pendial monograph requirements for that artide shall be 
used. If any new USP or NF standard requires the use of a 
new USP Reference Standard that is not yet available, that 
portion of the standard containing the requirement shall not 
Ge official until the specified USP reference materiał is 
available. 

Unless a Reference Standard label bears a specific potency 
or content, assume the Reference Standard is 100.0% pure 
in the official application. Unless otherwise directed in the 
procedurę in the individual monograph or in a generał 
chapter, USP Reference Standards are to be used in accor- 
dance with the instructions on the label of the Reference 
Standard. 
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Change to read: 

6. TESTING PRACTICES AND PROCEDURES 

6.10. Safe Laboratory Practices 

In performing compendial procedures, safe laboratory 
practices shall be followed, including precautionary meas- 
ures, protective equipment, and work practices consistent 
with the Chemicals and procedures used. Before undertaking 
any procedurę described in the compendia, the analyst 
should be aware of the hazards associated with the Chemi¬ 
cals and the techniques and means of protecting against 
them. These compendia are not designed to describe such 
hazards or protective measures. 

6.20. Automated Procedures 

Automated and manuał procedures employing the same 
basie chemistry are considered equivalent. 

6.30. Alternative and Harmonized Methods and 
Procedures 

Alternative methods and/or procedures may be used if 
they provide advantages in terms of accuracy, sensitivity, 
precision, selectivity, or adaptability to automation or com- 
puterized data reduction, or in other special circumstances. 
Such alternative procedures and methods shall be validated 
as described in Validotion of Compendial Procedures (1225) 
and must be shown to give equivalent or better results. 

Only those results obtained by the methods and procedures 
given in the A ’ćomperidiaAu^o are conclusive. 

Alternative procedures should be submitted to USP for 
evaluation as a potential replacement or addition to the 
standard (see section 4.10 Monographs). 

Certain generał chapters contain a statement that the text 
in question is harmonized with the corresponding text of 
the Europeon Pharmacopoeia and/or the /apanese Pharmaco- 
poeia and that these texts are interchangeable. Therefore, if 
a substance or preparation is found to comply with a re- 
quirement using an interchangeable method or procedurę 
from one of these pharmacopeias, it should comply with the 
requirements of the USP-NF. When a difference appears, or 
in the event of dispute, only the result obtained by the 
method and/or procedurę given in the USP-NF is condusive. 
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6.40. Dried, Anhydrous, Ignited, or Solvent-Free Basfs 

Ail calculations in the compendia assume an "as-is" basis 
unless otherwise specified. 

Test procedures may be performed on the undried or 
unignited substance and the results calculated on the dried, 
anhydrous, or ignited basis, provided a test for Loss on Dry - 
ing, or Woter Determination, or Loss on Ignition, respectively, 
is given in the monograph. Where the presence of moisture 
or other volatile materiał may interfere with the procedurę, 
previous dryina of the substance is specified in the individ- 
ual monograph and is obligatory. 

The term w solvent-free" signifies that the calculation shall 
be corrected for the presence of known solvenLs as deter- 
mined using the metnods described in (467) unless a test 
for limit of organie solvents is provided in the monograph. 

The term "previously dried" without qualification signifies 
that the substance shall be dried as directed under Loss on 
Drying (731) or Water Determination (921) (gravimetric 
determination). 

Where drying in vacuum over a desiccant is directed, a 
vacuum desiccator, a vacuum drying pistol, or other suitable 
vacuum drying apparatus shall be used. 

6.40.10. Ignite to Constant Welght 

"Ignite to constant weight" means that ignition shall be 
continued at 800 ± 25°, unless otherwise indicated, until 
two consecutive weighinas, the second of which is taken 
after an additional period appropriate to the naturę and 
quantity of the residue, do not differ by morę than 0.50 mg 
per g of substance taken. 

6.40.20. Dried to Constant Weight 

"Dried to constant weight" means that drying shall be 
continued until two consecutive weighings, the second of 
which is taken after an additional drying period appropriate 
to the naturę and quantity of the residue, do not differ by 
morę than 0.50 mg per g of substance taken. 

6.50. Preparation of Solutions 
6.50.10. Filtration 

Where a procedurę qives direction to "filter" without fur- 
ther qualification, the (iquid shall be passed through suitable 
filter paper or eauiyalent device until the filtrate is elear. 

Due to the possibility of filter effects, the initial volumes of a 
filtrate may be discarded. 

6.50.20. Solutions 

Unless otherwise specified, all Solutions shall be prepared 
with Purified Water. Solutions for guantitative measures shall 
be prepared using accurately weighed or accurately meas- 
ured analytes (see section 8.20 About). 

An expression such as "(1 in 10)" means that 1 part by 
voiume of a liauid shall be diluted with, or 1 part by weight 
of a solid shall be dissolved in, a sufficient quantity of the 
diluent or solvent to make the volume of the finished solu- 
tion 10 parts by vo!ume. An expression such as "(20:5:2)" 
means that the respective numbers of parts, by volume, of 
the designated liquids shall be mixed, unless otherwise 
indicated. 


6.50.20.1. Adjustments to Solutions 

When a specified concentration is called for in a proce¬ 
durę, a solution of other normality or molarity may be used, 
provided that allowance is madę for the difference in con¬ 
centration and that the change does not inerease the error 
of measuremenL 

Proportionately larger or smaller quantities than the speci¬ 
fied weights and volumes of assay or test substances and 
Reference Standards may be taken, provided the measure- 
ment is madę with at least equivalent accuracy. 

Unless otherwise indicated, analyte concentrations shall be 
prepared to within ten percent (10%) of the indicated 
value. In the case in which a procedurę iś adapted to the 
workina rangę of an instrument, solution concentrations 
may differ from the indicated value by morę than ten per¬ 
cent (10%), with appropriate changes in associated calcula- 
tions. Any changes shall fali within the validated rangę of 
the instrument. 
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When adjustment of pH is indicated with either an add or 
base and the concentration is not indicated, appropriate 
concentrations of that acid or base may be used. 

6.50.20.2. Test Solutions 

Information on Test Solutions (TS) is provided in the Test 
Solutions portion of the Reagents ł Indicators , and Solutions 
section of the USP-NF. Use of an altemative Test Solution or 
a change in the Test Solution used may require validation. 

6.50.20.3. Indicator Solutions 
Where a procedurę specifies the use of an indicator TS, 

approximately 0.2 mL, or 3 drops, of the solution shall be 
added unless otherwise directed. 

6.60. Unlts Necessary to Complete a Test 
Unless otherwise specified, a sufficient number of units to 
ensure a suitable analytical result shall be taken. 

6.60.10. Tablets 

Where the procedurę of a Tablet monograph directs to 
weigh and finely powder not fewer than a given number of 
Tablets, a counted number of Tablets shall be weighed and 
reduced to a powder. The portion of the powdered Tablets 
taken shall be representative of the whole Tablets and shall, 
in tum, be weighed accurately. 

6.60.20. Capsules 

Where the procedurę of a Capsule monograph gives di¬ 
rection to remove, as completely as possible, the contents of 
not fewer than a given number of the Capsules, a counted 
number of Capsufes shall be carefully opened and the con¬ 
tents quantitatively removed, combined, mixed, and 
weighed accurately. The portion of mixed Capsules contents 
taken shall be representative of the contents of the Capsules 
and shall, in turn, be weighed accurately. 

6.70. Reagents 

The proper conduct of the compendial procedures and 
the reliabifity of the results depend, in part, upon the quality 
of the reagents used in the performance of the procedures. 
Unless otherwise specified, reagents conforming to the spec- 
ifications set forth in the current edition of Reagent Chemi¬ 
cals published by the American Chemical Society (ACS) shall 
be used. Where such ACS reagent specifications are not 
available or where the required purity differs, compendial 
specifications for reagents of acceptable quality are provided 
(see the Reagents , Indicators , and Solutions section of the 
USP-NF). Reagents not covered by any of these specifica¬ 
tions should be of a arade suitable to the proper perfor¬ 
mance of the method of assay or test involved. 

Listing of these reagents, induding the indicators and So¬ 
lutions employed as reagents, in no way implies that they 
have therapeutic utility; furthermore, any reference to U5P 
or NF in their labeling shall include also the term "reagent" 
or "reagent grade." USP may supply reagents if they other¬ 
wise may not be generally commercially available. 

6.80. Equipment 

Unless otherwise specified, a specification for a definite 
size or type of Container or apparatus in a procedurę is 
given solely as a recommendation. Other aimensions or 
types may be used if they are suitable for the Intended user- 
6.80.10. Apparatus for Measurement 
Where volumetric flasks or other exact measuring, weigh- 
ing, or sorting devices are specified, this or other equipment 
of at least equivalent accuracy shall be employed. 

6.80.10.1. Pipet/Pipette 

Where a pipet/pipette is specified, a suitable buret may be 
substituted. Where a "to contain" pipet/pipette is specified, 
a suitable vo!umetric fiask may be substituted. 

6.80.10.2. Light Protection 

Where low-actinic or light-resistant containers are speci¬ 
fied, either containers specially treated to protect contents 
from light or elear containers that have been rendered 
opaque by application of a suitable coating or wrapping 
may be used. 
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6.80.20. Instrumental Apparatus afr °° Zpharma ®nd on UifCbel of the USP Reference Standard. For other 

An instrument may be substituted for the specified instru 


ment if the substitute uses the same fundamental principles 
of operation and is of equivalent or greater sensith/ity and 
accuracy. These characteristics shall be gualified as appropri- 
ate. Where a particular brand or source of a materiał, instru¬ 
ment, or piece of equipment, or the name and address of a 
manufacturer or distributor, is mentioned (ordinarily in a 
footnote), this identification is furnished solely for informa- 
tional purposes as a matter of convenience, without implica- 
tion ofapproval, endorsement, or certification. 

6.80.20.1. Chromatographic Tubes and Columns 
The term "diameter refers to interna! diameter (ID). 

6.80.20.2. Tubing 

The term "diameter" refers to outside diameter (OD). 

6.80.20.3. Steam Bath 

Where use of a steam bath is directed, use actively flow- 
ing steam or another regulated heat source controlled at an 
equivalent temperaturę. 

6.80.20.4. Water Bath 

A water bath requires vigorously boiling water unless oth- 
erwise specified. 

6.80.30. Temperaturę Reading Devlces 
Temperaturę reading devices suitable for pharmacopeial 
tests conform to specilications that are traceable to a Na¬ 
tional Institute of Standards and Technology (NIST) standard 
or equivalent. Temperaturę reading deyices may be of the 
liquia-in-glass type or an analog or digital temperaturę indi- 
cator type, sucn as a resistance temperaturę device, thennis- 
tor, or tnermocouple. Standardization of thermometers is 
performed on an established testing frequency with a tem¬ 
peraturę standard traceable to NIST. For example, refer to 
the current issue of American Society of Testing and Materi¬ 
als (ASTM) standards El for liquid-in-glass thermometers. 

7. TEST RESULTS 


procedures, correction for assayed content, potency, or both 
is madę prior to using the concentration in the equation 
provided in the monograph. 

7.10.10. Equivalence Statements in Titrimetric 
Procedures 

The directions for titrimetric procedures conclude with a 
statement of the weight of the analyte that is equivalent to 
each mL of the standardized titrant. In such an equivalence 
statement, the number of significant figures in the concen¬ 
tration of the titrant should be understood to correspond to 
the number of significant figures in the weight of the 
analyte. Corrections to calculations based on the blank de- 
termination are to be madę for all titrimetric assays where 
appropriate (see 77f rimetry (541)). 

7.20. Rounding Rules 

The observea or calculated va!ues shall be rounded off to 
the number of decimal places that is in agreement with the 
limit expression. Numbers should not be rounded until the 
finał calculations for the reportable value have been com- 
pleted. Intermediate calculations (e.g., slope for linearity) 
may be rounded for reporting purposes, but the original 
(not rounded) value should be used for any additional re- 
quired calculations. Acceptance criteria are fixed numbers 
and are not rounded. 

When rounding is required, consider only one digit in the 
decimal place to the right of the last place in the limit ex- 
pression. If this digit is smaller than 5, it is eliminated and 
the preceding digit is unchanged. If this digit is equal to or 
greater than 5, it is eliminated and the preceding digit is 
increased by 1. 

Change to read: 

8. TERMS AND DEFINITIONS 


7.10. Interpretation of Reauirements 
Analytical results observed in the laboratory (or calculated 
from experimental measurements) are compared with stated 
acceptance criteria to determine whether tne article con- 
forms to compendial requirements. 

The reportable value, which often is a summary value for 
several individual determinations, is compared with the ac¬ 
ceptance criteria. The reportable value is the end result of a 
completed measurement procedurę, as documented. 

Wnere acceptance criteria are expressed numerically 
herein througn specification of an upper and/or lower limit, 
permitted values indude the specified values themselves, 
but no values outside the limit(s). Acceptance criteria are 
considered significant to the last digit snown. 

7.10.5. Nominał Concentratlons In Equations 
Where a "nominał concentration" is specified, calculate 
the concentration based on the label claim. In assay proce¬ 
dures, water correction is typically stated in the Definition 


8.10. Abbreviations 

• RS refers to a USP Reference 5tandard. 

• CS refers to a Colorimetric Solution. 

• TS refers to a Test Solution. 

• VS refers to a Volumetric Solution that is standardized in 
accordance with directions given in the individual mon¬ 
ograph or in the Reagents, Indicotors, and Solutions sec- 
tion of USP-NF. 

8.20. About 

"About" indicates a quantity within 10%. 

If the measurement is stated to be "accgrately measured" 
or "accurately weighed," follow the statements in Volumelric 
Apparatus (31) and Balances (41), respectively. 

8.30. Alcohol Content 

Percentages of alcohol, such as those under the heading 
Alcohol Content, refer to percentage by volume of C 2 HsOH 
at 15.56°. Where a formula, test, or assay calls for alcohol, 
ethyl alcohol, or ethanol, the USP monograph article Alcohol 



lllustration of Rounding Numcrical Valucs 




for Comparison wilh Reguircments 



Compendial Reguirement 

Unroundcd Value Rounded Result 

Conforms 

Assay limit £98.0% 

97.96% 

98.0% 

Yes 

97.92% 

97.9% 

No 


97.95% 

98.0% 

Yes 

Assay limit £101.5% 

101.55% 

101.6% 

No 

101.46% 

101.5% 

Yes 


101.45% 

101.5% 

Yes 

Limit test <0.02% 

0.025% 

0.03% 

No 


0.015% 

0.02% 

Yes 


0.027% 

0.03% 

No 

Limit test £3 ppm 

3.5 ppm 

4 ppm 

No 

3.4 ppm 

3 ppm 

Yes 


2.5 ppm 

3 ppm 

Yes 
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shall be used. Where reference is madę to absoP a ®^J6^ Time 

lute (100 percent) ethanol Is intended. Where a procedurę Reaction time is 5 minutes unless otherwise specified 

calls for dehydrated alcohol, alcohol absolute, or anhydrous 
alcohol # the USP monograph article Dehydrated Alconol 
shall be used. 



8.40. Atomie Weights 

Atomie weights used in computing molecular weights and 
the factors in the assays and elsewhere are those established 
by the IUPAC Commission on A lsotopic Abundances and 
Atomie Weights.Au^o 
8.50. Blank Determinations 
Where it is directed that "any necessary correction" be 
madę by a blank determination, the determination shall be 
conducted using the same quantities of the same reagents 
treated in the same manner as the solution or mixture con- 
taining the portion of the substance under assay or test, but 
with the substance itself omitted. 

8.60. Concomitantly 

"Concomitantly" aenotes that the determinations or 
measurements are to be performed in immediate 
succession. 

8.70. Desiccator 
The in5truction "in a desiccator" indicates use of a tightly 
closed Container of suitable size and design that maintains 
an atmosphere of Iow moisture content by means of a suita¬ 
ble desiccant such as anhydrous calcium chloride, magne- 
sium perchlorate, phosphorus pentoxide, or silica gel. See 
also seclion 8.220 Vacuum Desiccotor. 

8.80. Logarithms 
Logaritnms are to the base 10. 

8.90. Mlcrobial Strain 

A microbial strain cited and identified by its American 
Type Culture Collection (ATCC) catalog number shall be 
used directly or, if subcultured, shall be used not morę than 
five passages removed from the original strain. 

8.100. Negligible 

"Negligible" indicates a quantity not exceeding 0.50 mg. 
8.110. NLT/NMT 

"NLT" means "not less than." "NMT" means "not morę 
than." 

8.120. Odór 

"Odorless," "practically odorless," "a faint characteristic 
odor," and variations thereof indicate evaluation of a suita¬ 
ble quantity of freshly opened materiał after exposure to the 
air for 15 minutes. An odor deslgnation is descriptive only 
and should not be regarded as a standard of purity for a 
particular lot of an article. 

8.130. Percent 

"Percent" used without qualification means: 

• For mixtures of solids and semisolids, percent weight in 
weight; 

• For Solutions or suspensions of solids in liquids, percent 
weight in volume; 

• For Solutions of liquids in liquids, percent vo!ume in 
volume; 

• For Solutions of gases in liquids, percent weight in 
volume. 

For example, a 1 percent solution is prepared by d 
ing 1 g of a solid or semisolid, or 1 mL of a liquid, in 
cient solvent to make 100 mL of the solution. 

8.140. Percentage Concentrations 
Percentage concentrations are expressed as follows: 

• Percent Weight in Weight (w/w) is defined as the num- • 
ber of g of a solute in 100 g of solution. 

• Percent Weight in Volume (w/v) is defined as the number 
of g of a solute in 100 mL of solution. 

• Percent Volume in Volume (v/v) is defined as the number 
of mL of a solute in 100 mL of solution. 

8.150. Pressure 

Pressure is determined by use of a suitable manometer or 
barometer calibrated in terms of the pressure exerted by a 
column of mercury of the stated height. 


dissolv- 
in suffi- 


8.170. Specific Gravity 
Specific gravity is the weight of a substance in air at 25° 
divided by the weight of an equal volume of water at the 
same temperaturę. 

8.180. Temperatures 

Temperatures are expressed in centigrade (Celsius) de- 
grees, and all measurements are madę at 25° unless other¬ 
wise indicated. Where moderate heat is specified, any tem¬ 
peraturę not higher than 45° (113° F) is indicated. 

8.190. Time 

Unless otherwise specified, rounding rules, as described in 
section 7.20 Rounding Rules, apply to any time specified. 
8.200. Transfer 

'Transfer" indicates a quantitative manipulation. 

8.210. Vacuum 

"Vacuum" denotes exposure to a pressure of less than 
20 mm of mercury (2.6/ kPas), unless otherwise indicated. 
8.220. Vacuum Desiccator 

"Vacuum desiccator" indicates a desiccator that maintains 
a low-moisture atmosphere at a reduced pressure of not 
morę than 20 mm of mercury (2.67 kPas) or at the pressure 
designated in the individual monograph. 

8.230. Water 

8.230.10. Water as an Ingredlent in an Official Product 
As an ingredient in an official product, water meets the 
requirement5 of the appropriate water monograph in USP or 
A/F. 

8.230.20. Water in the Manufacture of Official 
Substances 

When used In the manufacture of official substances, 
water shall meet the requirements for drinking water as set 
forth in the U.5. Environmental Protection Agency National 
Primary Drinking Water Regulations or in the drinking water 
regulations of the European Union or of Japan, or in the 
World Health Organization's Guidelines for Drinking Water 
Quality. Addilional specifications may be required in 
monographs. 

8.230.30. Water in a Compendial Procedurę 
When water is called for in a compendial procedurę, the 
USP article Purified Water shall be used unless otherwise 
specified. Definitions for other types of water are provided 
in Reagents , Indicators, and Solutions and in Water for Phar- 
maceutical Purposes (1231). 

8.240. Weights and Measures 
In generał, weights and measures are expressed In the 
International System of Units (SI) as established and revised 
by the Conference generale des poids et mesures. For com¬ 
pendial purposes, the term "weight" is considered to be 
synonymous with "mass." 

Mofality is designated by the symbol m preceded by a 
number that represents the number of moles of the desig¬ 
nated solute contained in 1 kilogram of the designated 
solvent. 

Molarity is designated by the symbol M preceded by a 
number that represents the numoer of moles of the desig¬ 
nated solute contained in an amount of the designated sol- 
vent that is sufficient to prepare 1 liter of solution. 

Normality is designated by the symbol N preceded by a 
number that represents the number of equivalents of the 
designated solute contained in an amount of the designated 
solvent that is sufficient to prepare 1 liter of solution. 

The symbol for dearees (°) without a qualifying unit of 
measure represents degrees Celsius. 

Chart of Symbols and Prefixes commonly employed for SI 
metric units and other units: 



Units 

Symbol 

Notes 

Lenqth 





meter 

m 
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Units 

Symbol 

Notes 


ccntimeter 

cm 



millimeter 

mm 



micromeler 

um 

Previously rcferTed to 
as a micron 


nanometer 

nm 

Previously the symbol 
mp (for millimicron) 
was used 


Anastróm 

A 

Eaual to 0.1 nm 

Mass 





kiloaram 

kq 



aram 

n 



millipram 

ma 



microaram 

no 

The symbol pg is used 
in the USP and NF to 
represent micrograms, 
but mlcrograms may 
be represented as 
*mcg“ for labeling 
and presciibing pur- 
poses. The term 
“gamma, - symbolized 
by y, frequently is 
used to represent mi- 
crograms in biochcml- 
cal literaturo. 


nanoaram 

na 



nlconram 

PQ 



dalton 

Da 

Also relerred to as the 
unified atomie mass 
unit and is equal to 

1/12 limes the mass 
of the free carbon 12 
atom. 


kilodalton 

kDa 


Time 





second 

s 



minule 

min 



hour 

h 


Volume 





liter 

L 

1 L is equa! to 1000 
cm 1 (cubic centime- 
ters) 


dedliter 

dL 



milliliter 

mL 

1 mL is equal to 1 cm 1 , 
sometimes referred to 
as cc 


microliter 

uL 


Tempera¬ 

turo 





Cclsfus 

°C 


Amount of 
Substance 





mole 

mol 

Hlstorically referred to 
as gram-molecular 
weighl or gram-atom- 
ic weiaht 


mlllimole 

mmol 



mlcromole 

umol - 



emtomole 

fmol 
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Units 

Symbol 

Notes 


eauivalenl 

Eq 

Also relerred to as 
gramequivalent 
weighL II is used in 
the calculation of sub- 
slance concentration 
in units of normality. 
Tliis unit is no longer 
preferred for use in 
analytical chcmistry or 
metrolopy. 


milli equiv- 
alent 

mEq 



osmolę 

Osmól 

Osmotic pressure of a 
solution, related to 
substance concentra¬ 
tion. 


milliosmole 

mOsmol 


Pressure 





Dascal 

Pa 



kitopascal 

kPa 



pounds per 
square 
inch 

psi 



millimeter 
ol mercu- 

rv 

mmHq 

Eaual to 133.322 Pa 

Electrical 

units 





ampere 

A 



volt 

V 



millivolt 

mV 



hertz 

Hz 

Unit of Irepuency 


kilohertz 

kH* 



meaahertz 

MH i 



electron 

volt 

eV 



kilo-elec- 
tron volt 

kcV 



mega-elec- 
tron volt 

MeV 


Radiatlon 





becaucrel 

Bp 

SI unit of acthrity for 
radionuclides 



kilobec- 

auerel 

kBo 




mcgabec- 

auerel 

MBa 




gigabec- 

auerel 

CBa 




curie 

a 

Non-SI unit of activity 
for radionuclides 



millicurie 

mCi 

_ 



microcurie 

iiCi 




nanocurie 

nCi 



Other 






acceleration 
due to 
aravitv 

n 

Used to express ratę of 
centrifuaation 

. 


revolulions 
per min¬ 
utę 

rpm 

Used to express ratę of 
centrifuaation 


Selected SI Prefixcs 


Name 

Symbol 

Factor 

pipa 

C 

10* 

meaa 

M 

10* 
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Selected SI Prcflxcs (Continued) 


Name 

Symbol 

Factor 

kilo 

k 

10* 

dęci 

d 

10-i 

cenił 

c 

10-J 

mliii 

m 

10-1 

mlcro 

M 

ICH 

nano 

n 

10» 

pico 

P 

10-u 

femto 

f 

10-»i 


9. PRESCRIBING AND DISPENSING 


o 

2 

g 

o 

U 


9.10. Use of Metric Units 

Prescriptions for compendial articles shall be wrilten to 
stale the quantity and/or strength desired in metric units 
unless otherwise indicated in the individual monograph (see 
also section 5.50.10 Units of Potency [Biological] above). If an 
amount is prescribed by any other system of measurement, 
only an amount that is the metric equivalent of the pre¬ 


scribed amount shall be dispensed. Abbreviations for the 
terms "Units" or "International Units" shall not be used for 
labeling or prescribing purposes. Apothecary unit designa- 
tions on labels and labeling shall not be used. 

9.20. Changes in Volume 

In the dispensing of prescription medications, slight 
changes in volume owing to variations in room tempera- 
tures may be disregarded. 

10. PRESERVATION, PACKAGING, STOR AG E, AND 
LABELING 

10.10. Packaging and Storage 
Ali articles in USP or NF are subject to the packaging and 
storage requirements specified in Packaging and Storage Re- 
guirements (659), unless different requirements are provided 
in an individual monograph. 

10.20. Labeling 

Ali articles in USP or NF are subject to the labeling re- 
quirements specified in Labeling <7), unless different require- 
ments are provided in an indivTdual monograph. 





















Pofassium Sodium Tartratę 


* łH^O 


C 4 H 4 KNaO fi ■ 4H 2 0 28222 
Butanedioic acid, 2,3-dihydroxy-, [R-(fl*,R*)K 
monopotassium monosodium salt, tetrahydrate. 
Monopotassium monosodium tartrate tetrahydrate 
[6100-16-9; 6381-59-5]. 

Anhydrous 210.16 [304-59-6]. 

» Potassium Sodium Tartrate contains not fess 
than 99.0 percent and not morę than 102.0 per- 
cent of C 4 H 4 KNaQ 6/ ealculated on the anhydrous 
basis. 



błe, place t£ in a glass beaker, and break up the carbonized 
mass with a gtass rod, Without removing tne glass rod or 
the crucible, add 50 ml of water and 50.0 ml_ of 0.5 N 
sulfuric add VS, cover the beaker, and boi] the solution for 
30 minutes. Fi!ter, and wash with hot water until the last 
washing is neutral to litmus. Cool the combined filtrate and 
washings, add methyl red-mefhylene b!ue TS, and titratę 
the excess acid with 0.5 N sodium hydroxide VS. Perform a 
blank determination (see Residua! Titrations under Titrimetry 
<541)). Each mL of 0.5 N sulfuric acid is equtvalent to 
52.54 mg of GH.,KNaO ć . 


Poyfdorae _ 

Portions of the monograph lext that are national USP text, 
and are not part of the harmomzed text, are marked with 
symbols (%) to specify this fact. 


Packaging and storage —Preserve in tight containers. 

Identification— 

A: Ignite it: it emits the odor of burning sugar and !eaves 
a residua that is alkaline to litmus and that effervesces with 
acids. 

B: To 10 mL of a solution (1 in 20) add 10 mL of 6 N 
acetic acid: a white, ery stall ine precipitate is formed within 
15 minutes. 

C: Responds to the tests for Tartrate (191), 

Alkalinify —A solution of 1.0 g in 20 mL of water is alkaline 
to litmus, but after the addition of 0.20 mL of 0.1 0 N sulfu- 
ric add no pink coior is produced by the addition of 1 drop 
of phenolpnthaiein TS. 

Water Determmation, Method t (921): between 21.0% 
and 27,0%. 

Limit of annmoBiia— 

Sodium hypochforite solution —Use a com merda lly availa- 
ble solution that contains between 4.0% and 6,0% of so¬ 
dium hypochlorrte. 

Oxidizing solution— [NOTĘ—Prepare on the day of use.] 
Prepare a mixture of alkaline sodium citrate TS and Sodium 
hypochlorite solution (4:1). 

Diluted sodium nitroferneyanide solution —Prepare a mix- 
turę of water and sodium nitroferneyanide TS (10:1). 

Standard solution —Transfer 300 mg of a m mon fum chto- 
ride, previousty dried over siliea gel for 4 hours, to a 1-L 
yotumetric fiask, and dilute with water to yolume. This solu- 
fion contains 100 pg of ammonta per mL. Dilute this solu- 
tion quantitatively, and stepwise if necessary, with water to 
obtain a solution having a concentration of 1,0 pg of am¬ 
monia per mL. 

Test solution —Transfer 5.0 g of Potassium Sodium Tartrate 
to a 100-mL yoiumetric fiask, and dissolve in and dilute with 
water to yolume, 

Pro cedure—[ N OTE— Ca ref u I ly fol Iow the order of addition 
sfated below.j Separately transfer 4.0 mL of each of the 
Standard solution and the Test solution to two color-compari- 
son tubes. To each tubę add 0.4 mL of phenol TS, 0.4 mL of 
Diluted sodium nitroferneyanide s olution, and 1.0 mL of Oxi- 
dizing solution. Dilute with water to 10 ml, mix, and altów 
to stand for 1 hour: the coior of the Test solution is not 
darker than the coior of the Standard solution (0.002%). 


De/e te the fotlowing: 

®Heavy metals, Method U (231): 0.001 %.# (omdai Hrfteoia> 

Assay—Weigh accurately about 2 g of Potassium Sodium 
Tartrate in a tared porcelarn crucible, and ignite, gently at 
flrst, unti! the salt is thoroughly carbonized, protecting the 
carbonized salt from the ftame at all times. Ćoot the crnci- 



(CfiHsNO )n 

2-Pyrrolidinone, 1-ethenyl-, homopolymer; 

l-VinyL2-pyrro[idinone pofymer; 

Poty [(2-oxo-1-pyrrol idi nyl)ethylene] [9003-39-8]. 

DEFINITION 

Poyidone is a chain polymer of 1-vinyl-2-pyrrolfdone. It con¬ 
tains NIT 11.5% and NMT 1 2.8% of nitrogen (IM: 14.01), 
cafculated on the anhydrous basis. It has tne nominał K- 
value of NLT 10 and NMT 120. The nominał K-value is 
shown on the label. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Dry at 105° for ó h. 

o *B. 

Sample solution: 20 mg/mL of Poyidone 
Analysis: To 10 ml of the Sample solution, add 20 mL of 
1 N hydrochloric acid and 5 ml of potassium dichro- 
mate TS. 

Acceptance criteria: An orange-yellow precipitate is 
formed.* 

o *C. 

Solution A: Dissolye 75 mg of cobalt nitra te and 
300 mg of ammonium thiocyanate in 2 mL of water. 
Sample solution: 20 mg/mL of Poyidone 
Analysis: Combine Solution A and 5 mL of the Sample 
solution , and render the resulting solution acidic by the 
addition of 3 N hydrochloric acid. 

Acceptance criteria: A pale blue precipitate is formed,* 

o *D. 

Sample solution: 5 mg/mL of Poyidone 
Analysis: To 5 mL of the Sample solution, add a few 
drops of iodine TS. 

Acceptance criteria: A deep red coior is produced.♦ 

* E, 

Sample solution: 50 mg/mL of Poyidone in water 
Acceptance criteria: The su bs tance dissolves. 

ASSAY 

■ Nitrogen Determination (461), Method II 
Sample: 0,1 g of Poyidone 

Analysis: Proceed as directed, using the Sample . !n the 
Procedurę , omit the use of hydrogen peroxtde and use 
5 g of a powdered mixture of potassium sulfate, cupric 
sulfate, and titanium dioxide (33:1:1) instead of potas¬ 
sium sulfate and cupric suffate (10:1). Heat unti! a dear, 
light-green solution is obtained, Heat for an additional 
45 min, and proceed as directed for the Procedurę , be- 
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ginning with "Cautiously add to the digestion mixture 
70 mL of water". 

Acceptance criteria: 11.5%-12.8% on the anhydrous 
basis 

IMPURITIES 

• Residue oh Icnetion (281): NMT 0.1% 

- *Lead (251) 

Test preparation: 1*0 g in 25 mL of water 
Acceptance criteria: NMT 10 ppm* 

* Limit of Aldehydes 

Solution A: Transfer 8,3 g of potassium pyrophosphate 
to a 500-mL volumetric fiask and dissolve tn 400 ml of 
water. Adjust, if necessary, with ^ N hydrochloric acid 
to a pH of 9.0, and dltuLe with water to yofume. 
Solution B: Transfer a quantity of lyophilized aldehyde 
dehydrogenase, equivalent to 70 units, to a glass vial, 
and dissolve in lO.OmL of water. [Notę—T his solution 
is slabie for 8 h at 4°.] 

Solution C: Transfer 40 mg of nicotinamide adenine 
dinudeotfde to a glass viaC and dissolve in 10*0 mL of 
Solution A. [NoTE—This solution ls stable for four weeks 
at 4°.] 

Standard solution: Dissolve 0.140 g of acetaldehyde 
ammonia trimer Irihydrate in water Lo make 200*0 mL. 
Dii u te 1.0 mL of the solution with Solution A to 
100.0 mL 

Sample solution: 10 mg/mL of Povidone in Solution A 
Insert a stopper into the fiask, heat at 60° for 1 h, and 
cool to room temperaturę, 

Instrumental conditions 
(See Uftraviolet-Visible Spectroscopy (857)*) 

Modę: UV 

Analytical wavelength: 340 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution , Sample solution, and water 
Pipet 0.5 mL each of the Standard solution , Sample sofa- 
tion , and water (used for blank test) into separate cells, 
Add 2.5 ml of Solution A and 0.2 mL of Solution C to 
each celi. Cover the cells to exdude oxygen. Mix by 
inversion and allow to stand for 2-3 min at 22 ±2°. 
Determine the absorbances of the Solutions using the 
water as the reference. Add 0.05 mL of Solution B to 
each celi. Cover the cells to exdude oxygen. Mix by 
inversion and altów to stand for 5 min at 22 ±2T De¬ 
termine the absorbances of the Solutions, using the 
water as the reference. 

Calculate the percentage of aldehydes, expressed as ac¬ 
etaldehyde, in the portion of Povidone taken: 

Result ” 100 x (Cs/Cu) x {[(A/^ — Aw) - (Ab? - AajJ]/[(Ai? 

- A;?) - ( Ab2 ~ Au)]} 

Cs - eon centra tion of acetaldehyde in the Standard 
solution , calculated from the wacht of the 
acetaldehyde ammonia trimer trinydrate with 
the factor 0.72 (mg/mL). [Notę—T he mofar 
mass of acetaldehyde is 44*05 g/mol, and 
the molar mass of acetaldehyde ammonia tri¬ 
mer tnhydrate is 183*26 g/moL (44.05 x 3)/ 
183.26 = 0.72] 

Cu = concentration of Sample solution (mg/mL) 

Aui ~ absorbance of the solution from the Sample 
solution , after addition of Solution B 
Am = absorbance of the solution from the Sample 
solution, before addition of Solution B 
Ab 2 - absorbance of the solution from the blank, 
after addition of Solution B 
Aai - absorbance of the solution from the blank, 
before addition of Solution B 
Au ~ absorbance of the solution from the Standard 
solution , after addition of Solution B 
A$i = absorbance of the solution from the Standard 
solution t before addition of Solution B 


Acceptance criteria: NMT 0.05% 

« Limit of Hydrazine 

Standard solution: 9 pg/mL of salicylaldazine tn 
toluene 

Sampie solution: Transfer 2.5 g to a 50-mL centrifuge 
tubę, add 25 ml of water, and mtx to dissoive. Add 
500 pL of a solution (1 in 20) of saficylaldehyde in 
methanoL Swirl and heat in a water bath at 60° for 15 
min. Allow to cool and add 2*0 mL of toluene. Insert a 
stopper in the tubę, shake vigorously for 2 min, and 
centrifuge* Dse the elear upper toluene layer in the cen¬ 
trifuge tubę as the 5 ample solution . 

Chromatographk system 
(See Chromatogrophy (621), Thin-tayer Chromato- 



Adsorbent: 0.25-mm layer of dimethylsilanized chro- 
matographic silica gel with fluorescent indicator 
Application volume: 10 pL 
Developing soivent system: Methanol and water 
( 2 : 1 ) 

Analytical wavelength: UV 365 nm 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter. Allow the spots to 
dry, and develop the chromatogram with the Deveiop- 
ing solvent system until the solvent front has moved 
three-fourths of the length of the piąte. Locate the 
spots on the piąte by examination under UV iight. Re- 
move the piąte from the cham ber, mark the sotvent 
front, and allow the solvent to evaporate. 

Acceptance criteria: Salicyialdazine appears as a fluo¬ 
rescent spot havmg an Rr value of 0*3; and the fluores- 
cence of any salicylaldazine spot from the Sampie solu - 
tion is not morę intense than that produced by the spot 
from the Standard solution (NMT 1 ppm of hydrazine)* 

• V INY LP YRRO LIDIN ON I 

Mobile phase: Water and acetonitrile (90:10) 

System suitability solution: Transfer 10 mg of vinylpyr- 
rolidinone and 500 mg of vinyl acetate to a 100-mL 
volumetric fiask, and aissolve in and dilute with metha¬ 
nol to voiume. Transfer 1 *0 mL of this solution to a 
100-mL volumetric fiask, and dilute with Mobile phase 
to volume. 

Standard stock solution: 5 pg/mL of vinylpyrrolidinone 
in Mobile phase 

Standard solution: 0.25 pg/mL of vinyipyrrolidinone di- 
iuted from the Standard stock solution In Mobile phase 
Sample solution: 25 mg/mL of Povldone in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Columns 

Cuard; 4,0-mm x 1.0-cm; packing LI 
Analytical: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturo: 40° 

Flow ratę: 1 *0 m L/min 
Injectton volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requlrements 

Resolution: NLT 2.0 between vinylpyrrolidinone and 
vinyl acetate, in this elutlon order, System suitability 
solution 

Relative standard deviation: NMT 2.0% of vinylpyr- 
rolidinone for six injections. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Record the ehromatograms and measure the responses 
for the vinylpyrrolidinone peak. 



Calculate the percentage of vinylpyrrolidinone in the 
sample taken: 

Result - (riz/rs) x (Cs/G) x 100 

fy = peak response of vinylpyrro1idinone from the 
Sample solution 

r% = peak response of vinylpyrrolidinone from the 
Standard solution 

Cs - concentration of vinylpyrrolidinone in the 
Standard solution (mg/mL) 

Cu = concentration of Povidone in the Sample 
solution (mg/mL), cal cu la ted on the 
anhydrous basis 

Acceptance criteria: NMT 0.001% 

2-PYRROLIDONE 

Mobile phase: Water and methanol (19:1) 

Standard solution: 30 jig/ml of 2-pyrrolidinone in Mo¬ 
bile phase 

Sample solution: 5 mg/mL of Povidone in Mobile phase 
Chromatographic system 
(See Chromatography <621), System Suitability .) 

Modę: LC 

Detector: UV 205 nm 
Columns 

Guard: 4.0-rnm x l.G-cm; packing LI 
Analytical: 4.6-mm x 15-cm; S-pm packing LI 
Column temperaturo: 40 a 
Flow ratę: 0.8 mL/min 

[NOTĘ—The retention time of 2-pyrrolrdinone is about 7 
mim] 

Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 5000 theoretical plates for 
the 2-pyrrolidinone peak 

Symmetry factor: NMT 1.5 for the 2-pyrrolidinone 
peak 

Relative standard deviation: NMT 2.0% of 2-pyr¬ 
rolidinone for six injections 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms and measure the responses 
for the 2-pyrrolidinone peak. 

Calculate the percentage of 2-pyrrolidinone in the sam¬ 
ple taken: 


min* Measure the absorbance of a portion of this solu¬ 
tion against the Blank , 

Acceptance criteria: NMT 0.35, corresponding to NMT 
400 ppm, expressed as H 2 O 2 

* For mec Acid 

Mobile phase: Difuted perchloric acid (1 in 700) 
Standard solution: lOpg/mL of formie acid in water 
Sample stock solution: 20 mg/mL of Povidone in water 
Sample solution: Transfer a suspension of strongly 
acidic ion-exchange resin (use tne hydrogen form of 
ton-exchange resin) in water to a column of about 
80 mm in inside diameter to give a packing depth of 
about 20 mm in length. Keep the strongly acidic ion- 
exchange resin layer constantly immersed in water, 

Pour 5 ml of water and adjust the flow ratę so that 
water drops at a ratę of about 1 mL/min. When the 
level of the water is near the top of the strongly acidic 
ion-exchanqe resin layer, tntrodute 100 mL of the 5am- 
ple stock solution into the column. Disregard the first 
2 mL of the eluate, then collect 1.5 mL of the solution, 
and use this as the Sample solution . 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 7.8-mm x 30-tm; 9-pm packing LI 7 
Column temperaturo: 35° 

Flow ratę: 1*0 mL/min 

[Notę—T he retention time of formie acid is about 8 
min.] 

Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theoretical plates for 
the formie acid peak 

Symmetry factor: 0.5-1 *5 for the formie acid peak 
Relative standard deviation: NMT 2.0% of formie 
acid for $ix injections 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms and measure the responses 
for the formie acid peak. 

Calculate the percentage of formie acid in the sample 
taken: 


Result - (ru/fs) x (Cs/Cu) x 100 





Result - (fu/ts) x (Ci/Cu) x 100 

ru = peak response of 2-pyrrolidinone from the 
Sample solution 

r$ = peak response of 2-pyrrolidinone from the 
Standard solution 

Cs = concentration of 2-pyrrolidinone in the 
Standard solution (mg/mL) 

Cu - concentration of Povidone in the Sample 
solution (mg/mL), calculated on the 
anhydrous basis 

Acceptance criteria: NMT 3.0% 

P£ROXIDES 

Sample solution: 40 mg/mL of Povidone in water, cal¬ 
culated on the anhydrous basis 
Blank: To 25 mL of the Sample solution , add 2 mL of 
1 3% sulfuric acid. 

Insfrumental conditions 
(See Ultraviolet-Visibie Spectroscopy (857).} 

Modę: UV-Vis 

Analytical wavelength: 405 nm 
Celi: 1 cm 
Analysis 

Sample: Sampie solution 

To 25 mL of the Sample solution , add 2 mL of titanium 
trichloride-sulfuric acid T5, and allow to stand for 30 


Tu - peak response of formie acid from the Sample 
solution 

r 5 = peak response of formie add from the 
Standard solution 

Cj = concentration of formie acid in the Standard 
solution (mg/mL) 

Cu = concentration of Povidone in the Sample 
solution (mg/mL), calculated on the 
anhydrous Basis 

Acceptance criteria: NMT 0.5% 

SPEC!FIC TESTS 

• PH (791) 

Sample solution: 50 mg/mL in water 

Acceptance criteria: 3,0-5.0 for Povidone haying a 
nominał K-value of 30 or less; 4,0-7.0 for Povidone hay¬ 
ing a nominał K-value greater tban 30 

• Water Determination (921), Method I : NMT 5,0% 

• K-VALUE 

Sample solution: Weigh a quantity of undried 
Povldone, equivalent on the anhydrous basis, to the 
amount speetfted in Jobie 1. 




Tabte 1 


Nominał K-value 

Quantity 

Uł ) 

<18 

5,00 

>1 8 to <95 

1.00 

>95 

0,10 


Dissolve It m 50 ml_ of water in a 100-mL volumetric 
fiask, and dii u te to volume. Allow to stand for 1 h, 
Analysis 

Samples: Sample solution and water 
Determine the viscosity of the Sample solution and the 
water, using a capillary-tube viscometer (see Wjcosify— 
Capillary Methods (911)), at 25 ± 0,2°, 

Calculate the K-value of Povidone: 


Re suit 


300c fog z + (c f 1 5c log z ) 

+ 1.5 c logz~ęj/(0.15c + 0.003e 2 ) 


c = weight, on the anhydrous basis, of the 
specimen tested in each 100.0 mL of 
solution (g) 

i - viscosity of the Sample solution refative to that 
of water 

Acceptance criteria 

K-vaiue of Povidone having a stated (nominał) K- 
value of NMT 15: 85.0%-115.0% of the stated 
vafues 

K-value of Povidone having a stated K-value or a 
stated K-value rangę with an averaqe of morę than 
15: 90,0%-108,0% of the stated vafue or of the aver- 
age of the stated rangę 

ADDITIONAL REQUIREMENT5 

• ♦Packacinc and Storage: Preserve in tight containers.* * 

o Labeling: Label it to State, as part of the official title, the 

K~value or Kwalue rangę of Povidone. 

* ł USP Reference Standard* (11) 

USP Povtdone RS* 


Povidone-lodine 


n 

(C*H»NO) n * xl 

2-Pyrrolidinone, 1-ethenyt-, homopoiymer, compound with 
iodine; 

1-Vinyl-2-pyrrolidinone polymer, compound with iodine 
[25655-41-83. 

DEF1NITION 

Povidone~lodine is a comple* of Iodine with Povidone. ft 
contains NLT 9.0% and NMT 12,0% of availabJe iodine 
(I), calculated on the dried basis. 

IDENTIFICATION 

* A, 

Sample solution: 100 mg/mL 
Analysis: Add 1 drop of the Sample solution to a mix- 
turę of 1 mL of starch TS and 9 ml of water. 



Acceptance criteria: A deep blue color is produced. 

* B 

Sample solution: 100 mg/mL 
Analysis: Spread 1 mL of the Sample solution over an 
area of 20 cm x 20 cm on a glass piąte, and allow to 
air-dry at room temperaturę in an atmosphere of fow 
humidity overnight. 

Acceptance criteria: A brown, dry, non-smearing film ts 
formed, and it dissolves readily in water. 

ASSAY 

* Available Iodine 

Sample solution: Place 5 g of Povidone-lodine in a 
400-mL beaker, and add 200 mL of water Cover the 
beaker, and stir by mechanical means at room tempera¬ 
tura for NMT 1 h to dissolve as completely as possible. 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Analysis: Utratę the Sample solution immediateiy with 
Titrant , adding 3 ml of starch TS as the endpoint is 
approached. Perform a blank determination, and make 
any necessary correction. Each mL of 0,1 N sodium thi¬ 
osulfate is equivalent to 12.69 mg of iodine (I). 
Acceptance criteria: 9,0%-12.0% of availabie iodine (I) 
on the dried basis 

OTHER COIWPONENTS 

* lODIDE lON 

Determination of total iodine 
Sample: 500 mg of Poyidone-lodine 
Titrimetric system 

(See Titrimetry (54}), Residual Titrations.) 

Modę: Residual titration 
Titrant: 0.1 N sifver nitrate VS 
Back-titrant 0.1 N ammonium thiocyanate VS 
Endpoint detectron: Visual 

Analysis: Dissolve the Sample in 100 ml of water in a 
250-mL conical fiask. Add sodium bisulfite TS untii the 
color of iodine has disappeared. Add 25.0 mL of 77- 
frant and 10 mL of nitric acid. 

Ti tratę the extess silver nitrate with Bock-titrant, using 
ferric ammonium sulfate TS as the indtcator. Perform 
a blank determination, Each mL of 0,1 N silver nitrate 
is equivalent to 12,69 mg of iodine (I), From the per- 
centage of total iodine, calculated on the dried basis, 
subtract the pereentage of available iodine (see Assoy 
for available iodine), to obtam the pereentage of io- 
dtde ton, 

Acceptance criteria: NMT 6,6% on the dried basis 

* Nurogen Determination, Method It (461): 9,5%-11.5% 

of nitrogen (N) is found, calculated on the dried basis 

1MPURITIES 

* RESIDUE ON ICNITION (281) 

Sample: 2 g 

Acceptance criteria: NMT 0.025% 


Delete the folio w Ing: 

*• Heaw Metals, Method II (231): NMT 20 ppm* t ofMii i 
\wzbm 

SPECIFIC TESTS 
• L055 ON DRYING (731) 

Sample: 5.0 g 

Analysis: Dry the Sample at 105° unttl the difference 
between two successive weighings at 1-h inten/als is 
NMT 5,0 mg. 












Acceptance criteria: NMT 8,0% 

ADDITIONAL REpUIREMENTS 

* Fackaging and Storage: Preserve in trght containers* 


PpySdosie-lodSne TopacaH Aerosol 

» Povidone-lodine Topicaf Aerosol is a solution of 
Povidone-lodine under nitrogen in a pressurized 
Container. It contains not less than 85.0 percent 
and not morę than 120.0 percent of the labeled 
amount of iodine (i). 

Packaging and storage—Preserve in pressurized contain- 
ers, and avoid exposure to excessive heat. 

Identification—Spray Topi cal Aerosol jnto a beaker or fiask 
until about 50 mL nas been coilected, and allow to stand for 
5 minutes to aflow the entrapped propellant to escape* (Re- 
tain portions of the solution so obtained for the phi and 
Assoy procedures,) The solution meets the reguirements of 
the rollowing tests. 

A: Add 1 mL of a dilution containing about 0.05% of 
iodtne to a mixture of 1 mL of starch TS and 9 mL of water: 
a deep blue color is produced, 

B: Transfer 10 mL to a 50-mL conical fiask, avoiding con- 
tact with the neck of the fiask, Cover the mouth of the fiask 
with a smali disk of filter paper, and wet it with 1 drop of 
starch TS: no blue color appears within 60 seconds. 
pH {791)—The pH of the solution prepared for the Identifi¬ 
cation tests is not morę than 6,0. 


C hangę to read: 

Other reąuiremenfs—It meets the requirementS for * Topi* 
cai Aerosols {60 3)* fCN 7) . 

As say—Transfer an accurately measured volume of the solu¬ 
tion of Topicai Aerosol prepared for the Identification tests, 
equivalent to about 50 mg of iodine, to a 100-mL beaker, 
and dflute with water to a total volume of not less than 
30 mL. Titrate immediately with 0.02 N sodium thlosulfate 
VS, determining the endpoint potentiometncally, uslng a 
platinum-caiomel electrode system. Perform a blank deter- 
mination, and make any necessary correction, Each mL of 
0,02 N sodium thiosulfate is equivalent to 2,538 mg of io¬ 
dine (I). 


Povidone-lodirte Ointment 


DEFINITION 

Povidone-lodine Ointment is an emulsion, solution, or sus- 
pension of Povidone-lodine in a sultable water-soluble 
ointment base. It contains NLT 85,0% and NMT 120,0% 
of the labeled amount of iodine (I). 

IDENTIFICATION 
o A, 

Sampie solution: Alcohol dilution containing 0,05% of 
Iodine 

Analysis: Add 1 mL of the Sampie solution to a mixture 
of 1 mL of starch TS and 9 mL of water, 

Acceptance criteria: A deep blue color is produced. 

« B. 

Sampie: 10 g 

Analysis: Place the Sampie in a 50-mL beaker, avoiding 
contact with the walls of the beaker. Cover the mouth 


of the beaker with a disk of filter paper, and wet it with 
1 drop of starch TS. 

Acceptance criteria: No blue color appears within 60 s. 

ASSAY 

fi PROCEDURĘ 

Sampie: Nominally 50 mg of iodine from an accurately 
weighed quantity of Ointment 

Titrrmetrk system 
Modę: Direct fitration 
Titrant: 0.02 N sodium thiosulfate VS 
Endpoint detection: Potentiometric 

Analysis: Transfer the Sampie to a 100-mL beaker, add 
water to make a total voiume of NLT 30 mL, and stir 
until the Ointment is dissolved. Titrate immediately with 
Titrant to the endpoint, using a platinum-calomel elec¬ 
trode system. Perform a biank determination, and make 
any necessary correction. Each mL of 0,02 N sodium 
thiosulfate is equivalent to 2.538 mg of iodine. 

Acceptance criteria: 85.0%-120.0% of the labeled 
amount of iodine 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

SPEOFIC TESTS 

- pH {791) 

Sampie solution: 50 mg/mL 

Acceptance criteria: 1.5-6,5 

ADDITIONAL REQUIREMENTS 

o Fackaging and Storage: Preserve in tight containers. 


PovBdone-lodine Cleansing Sol u t Bora 

DEFINITION 

Pov3done-lodine Cleansing Solution is a solution of 
Povidone-fodine with one or morę sultable surface active 
agents. It contains NLT 85.0% and NMT 120.0% of the 
labeled amount of iodine (I). It may contain a smali 
amount of alcohol. 

IDENTIFICATION 

a A, 

Sampie solution 1: Dilution containing 0,05% of iodine 
Analysis 1: Add 1 ml of Sampie solution 1 to a mixture 
of 1 mL of starch TS and 9 mL of water. 

Acceptance criteria 1: A deep blue color is produced. 
Sampie solution 2: 10 mL 

Analysis 2: Transfer Sampie sotution 2 to a 50-mL coni¬ 
cal fiask, avoiding contact with the neck of the fiask. 
Cover the mouth of the fiask with a smali disk of filter 
paper, and wet it with 1 drop of starch TS. 

Acceptance criteria 2: No blue color appears within 60 

5, 

o B. 

Sampie solution: 2 mL 

Analysis: To the Sampie solution, in a glass-stoppered 
test tubę, add 1 mL of peanut oil and 4 mL of water, 
and shake vigorously for 10 s. Allow to stand for 3 min. 
Acceptance criteria: A stable emufslon is formed. 

ASSAY 
» Procedurę 

Sampie solution: Nominally 50 mg of iodine from an 
accurately measured volume of Solution 
Titrrmetrk system 
Modę: Direct titration 
Titrant: 0.02 N sodium thiosulfate VS 
Endpoint detection: Potentiometric 
Analysis: Transfer the Sampie solution to a 100-mL 
beaker, and add water to make a to ta i voiume of NLT 
30 mL. Titrate immediately with Titrant to the endpoint, 
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using a plattnum-calomel eiectrode system, Perform a 
blank determination, and make an y necessary correc- 
tion, Each mL of 0.02 N sodium thiosulfate 15 equivalent 
to 2,538 mg of iodine, 

Acceptance critena: 85,0%-] 20.0% of the labeled 
amount of Iodine 

O TH ER COMPONENTS 

* Alcohol D ete rm i nation <611> (tf present): 

90.0%-110.0% of the labeled amount of alcohol 

(CzHsOH) 

5PECIFIC TESTS 

* pH (791): 1.5-6.5 

ADDITIONAL REQUIREMENT5 

* Packaging and Stor agi: Preserve in tight containers. 


Poyidone-lodine Topical Solution 

DEFINITION 

Povtdone-]odine Topical Solution is a solution of 
Poyidone-lodine, It contams NLT 85,0% and NMT 
120.0% of the labeled amount of iodine (I). It may con- 
tain a smali amount of alcohol. 

IDENTIFICATION 

* A, 

Sample solution 1: Dślution containing 0,05% of iodine 
Analysis 1: Add 1 mL of Somple solution 1 to a mixture 
of 1 mL of starch T5 and 9 mL of water. 

Acceptance critena 1: A deep blue cofor is produeed. 
Sample solution 2: 10 mL 

Analysis 2: Transfer Sample solution 2 to a 50-mL coni- 
cal fiask, ayoiding contact with the neck of the fiask. 
Cover the mouth of the fiask with a smali disk of filter 
paper, and wet it with 1 drop of starch TS. 

Acceptance critena 2; No blue color appears wrthin 60 
s, 

ASSAY 
o Procedurę 

Sample solution: Nominally 50 mg of iodine from an 
accurately measured volume of Topical Solution 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.02 N sodium thiosulfate VS 
Endpoim detection: Potentiomelrlc 
Analysis: Transfer the Sample solution to a 100-mL 
beaker, and add water to make a total voiume of NLT 
30 mL. Ti tratę immediately with Titrant to the en d point, 
ustna a pEatinum-calome! electrode system. Perform a 
blank determination, and make any necessary correc- 
tion. Each ml of 0,02 N sodium thiosulfate is equivalent 
to 2.538 mg of iodine, 

Acceptance criterla: 85,0%-l 20.0% of the labeled 
amount of iodine 

OTHER COMPONENTS 

• Alcohol Determination <611) (if present): 

90,Q%-110.0% of the labeled amount of alcohol 
(GH 5 OH) 


S PEC FIC TESTS 

* PH (791): 1.5-6,5 

ADDITIONAL REQU!RESVIENT5 

• Packaging and Storage; Preserye in tight Container* *. 


Pralidoxime Chloride 



C r H 9 CIN 2 0 172.61 

Pyridmium, 2-(hydroxyimino)methyl-1-methyl-, chloride. 
2-Formyl-l -methylpyridinium chloride oxime [51 -15-0], 

» Pralidoxime Chloride contains not less than 
97.0 percent and not morę than 102.0 percent of 
GH 9 CIN 2 O, calculated on the dried basis. 

Packaging and storage—Preserye in well-closed contain- 
ers, 

Labeling—Where it ts intended for use in preparing inject- 
able dosage forms, the label States that it is sterile or must 
be subjeeted to further processing during the preparation of 
injectable dosage forms, 

USP Reference standard* <11}— 

U5P Endotoxin RS 

USP Pralidoxime Chloride RS 

Identification— 

A: tnfrared Absorption <197M) t 

B: A solution (1 in 10) responds to the tests for Chloride 
(191). 

C: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation f as obtained in 
the Assay. 

Melting rangę (741): between 215° and 225°, with de- 
compositton. 

Loss on drying <7 31)—Dry it at 105 Q for 3 hours: it loses 
not morę than 2,0% of its weight. 

Residue on ignition (281): not morę than 0.5%. 

Delete the f o Ho win g : 

*Heavy metal*, Method I <231): 0.002%.* [o^i hmoiiij 

Chloride content—Dissofve about 300 mg, accuratefy 
weighed, in 150 mL of water, add 20 mL of glacial acetic 
adcT and 10 drops of (pTer6octytphenoxy)nonaethoxyetha- 
no, and titrate with 0.1 N silyer nitrate VS, determining the 
endpoint potentiometrically. Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N silver 
nitrate i$ equivalent to 3.545 mg of CL Not less than 20.2% 
and not morę than 20.8%, calculated on the dried basis, is 
found. 

Other reguirements—Where the label States that Prali- 
doxime Chloride is sterile, it meets the reguirements for Ste~ 
rility Tests (71) and for Bacteriol endotoxins under Praiidoxime 
Chtóride for Injectbn. Where the tabel States that PrBlidoxime 
Ch oride must be subjeeted to further processing during the 
preparation of injectable dosage forms, it meets the reguire- 
ments for Bacterlat endotoxim under Rrafidoxime Chloride for 
Injectiom 
Assay— 

Oilute phosphoric add solution —Transfer 10 mL of phos- 
phoric acid to a 100-mL yolumetric fiask containing 50 mL 
of water, and mix. Diiute with water to yolume, and mix. 







Tetraethylammonium chloride solution —Transfer about 
170 mg of tetraethylammoniunn chloride to a 1 -liter volu~ 
metric fiask, add 3.4 mL of Dilute phosphoric ocid sofution, 
and add water to dissolve the mixture, Dilute with water to 
volume, and mix. 

Mobile phase —Prepare a fiitered and degassed mixture of 
aceton itr ile and Tetraethylammonium chloride solutbn 
(52:48). Make adjustments if necessary (see System Suitabil - 
ity under Chromatography (621))* 

Standard preparation^DhsoWe a suitable guantity of USP 
Pralidoxime Chloride RS, acturatefy weighed, In water to 
obtain a Standard solution having a known concentration of 
about 1.25 mg per mL. (Reserve a portion of the Standard 
solution for the System suitabiiity preparation.) Pipet 2.0 ml 
of this solution into a 1 00-mL volumetric fiask, dilute witli 
Mobile phase to volume, and mix. 

Assay preparation —Transfer about 62.5 mg of Praiidoxime 
Chloride, accurately weighed, to a 50-mL vo7umetric fiask, 
dissolve In water, dilute with water to volume, mix, and 
filter. Pipet 2.0 mL of this solution into a 1 00-mt voiumetric 
fiask, dilute with Mobile phase to volume, and mix. 

Sysfem suitabiiity preparation— Prepare a solution of pyri- 
dine-2-aldoxime in water having a concentration of 0.65 mg 
per mL. Transfer 2.0 mL of this solution to a 100-mL voiu- 
metric fiask, add 2.0 mL of the Standard solutbn , difute with 
Mobile phase to volume, and mix* 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 270-nm detector 
and a 3- to 5~mm x 25-cm column containing 5-pm pack- 
ing LI. The ffow ratę is about 1.2 mL per minutę. Chromat¬ 
ograph the Standard preparation and the System suitabiiity 
preparation by injecting about 15 |iL of these preparations, 
and record the peak responses as directed for Procedurę: the 
resolution, R, between the pyridtne- 2 -aldoxime and prali- 
doxime chloride peaks is not less than 4.0; the column effi- 
ciency determined from the analyte peak is not less than 
4000 theoretical plates; fche taił ing factor for the analyte 
peak is not morę than 2.5; and tne relative standard devia- 
tion for rep lica te injections fs not morę than 2 . 0 %. 

Procedurę—Se para te ly inject equal volume$ (about 15 jil) 
of the Standard preparation and tne 4ssoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.6 for pyridine“ 2 -aldoxime and 1.0 for 
pralidoxime chloride. Calculate the quantity, in mg, of 
C/HgCtNaO in the portion of Pralfdoxime Chloride taken by 
the formula: 

2.5C(r v /is) 

in which C is the concentration, in jig per mL, of USP Prali- 
doxime Chloride RS in the Standard preparation; and r u and 
rs are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


PralBdoxime Chloride for Injection 

» Pralidoxime Chloride for Injection contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of pralidox- 
ime chloride (GHgCINhO). 


C hangę to read: 

Padkaging and storage—Preserve as deser!bed In *Pack~ 
aging and Storage Requirements (659), Injection Pockaging, 
Packaging for constitution* ( cn 


USP Reference standards (11)— 

USP Endotoxin RS 

USP Pralidoxime Chloride RS 

Ecfentificafion— 

A: Infrared Absorption (197M). 

B: A solution (1 in 10) meets the requlrements of the 
tests for Chloride (191). 

C: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that In the 
chromatogram of the Standard preparation , as obtained in 
the 4ssay. 

CompEeteness of soJution (641)—The contents of 1 Con¬ 
tainer dissolve in 1 0 mL of water to yield a elear solution. 
ConsfBtuted solution—At the time of use, it meets the 
requirements for injections and Implanted Drug Products (1), 
Spedfic Tests , Completeness and darity of Solutions . 

Bacterial Endo£oxms Test (85)—It contains not morę 
than 0.10 USP Endotoxin Unit per mg of pralidoxime chlo- 
rice. 

pM (791): between 3.5 and 4.5, in a solution (1 in 20). 


Change to read: 

Other requirements—It meets the requirement for Lass 
on drying # (oifiMn^zoiB) under Pralidoxime Chloride. It also 
meets the requirements for Sterility Tests (71), Uniform!ty of 
Dosage Units (905), and Labeling (?), Labels and Labeiing for 
Injectable Products , 

Assay— 

Dilute phosphoric acid solution , Tetraethylammonium chlo¬ 
ride solution, Mobile phase, Standard preparation, System suit* 
ability preparation , and Chromatographic system —Proceed as 
directed In the Assay under Praliaoxtme Cnloride. 

4ssay preparation —Select an accurately counted number 
of contalners of Pralidoxirrte Chloride for Injection, the com- 
bined contents of which are equivalent to about 10 g of 
pralidoKime chforide, Dissolve the contents of each Con¬ 
tainer in water, and combine all of the Solutions in a 
1000-mL yolumetric fiask. RInse each Container with water, 
and add the rinsings to the volumetric fiask. Dilute with 
water to vo!ume, and mix. Transfer 25.0 mL of the resultmg 
solution to a 200-mL volumetric fiask, dilute with water to 
volume, and mix. Transfer 2.0 mL of this solution to a 
100-ml volumetnc fiask, dilute with Mobile phase to vot- 
ume, and mix. 

Procedurę—Proceed as directed for Procedurę In the Assay 
under Pralidoxime Chloride. Calcu f a te the quantity, in mg, of 
prafidoxime chloride (C 7 H 9 CIN 2 O) in each Container of Prali- 
doxime Chloride for Injection taken by the formula; 

400 (C/N)(rufts) 

in which N is the number of containers selected for the 
Assay preparation, and the other terms are as definecl 
therein. 


Pramipexole Dihydrochloride 



C,dH, 7 N 3 S . 2HCI • HjO 302.26 

Benzothiazofe-2, 6 -diam i ne, 4,5, 6 ,7-tetrahydro-W ć -p ropyl-, di- 
hydrochloride, monohydrate, (5)-; 

(5)-2 -Am rno-4,5, 6 ,7-tetrahyd ro-ó-(p ropy la m tno)ben- 
zothiazole di hydrochloride monohydrate [191217-81-9]. 
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DEFINITION 

Pramipexole Dihydrochloride contains NLT 98,0% and NMT 
102.0% of CioHisCfeNjS, calculated on the anhydrous 
basrs. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197A) or(197M) 

Wavelength rangę: (197A>, 3800 cnrr 1 to 650 cm- 1 ; 
(T97M), 4000 on 1 to 600 cm 1 

• B. The retention time of the major peak in the Sample 

solution corresponds to that of pramipexole (5-enanti- 
omer) in the System suitohiUty sotution in the test for 
Enontiomenc Purity, 

• C. Identification Tests—General, Chloride (191) 

Sample: ? mg/mL of Pramipexole Dihydroehloride in 
water 

Acceptance criteria: Meets the requirements of the sil- 
ver nitrate predpitate test 

ASSAY 

* PROCEDURĘ 

Solution A: Dissolve 9.1 g of potassium dihydrogen 
phosphate and 5,0 g of sodium 1-octanesulfonate 
monohydrate in 1 L of water. Adjust with phosphoric 
add to a pH of 3.0, 

Solution B: Acetonitrile and Sotution A (1:1) 

Diluent: Acetonitrile and Sotution A (1:4) 

Mobile phase: See labie 1. 


labie 1 


Time 

(mini 

Soiution A 

(W 

Solution B 
(%) 

0 

60 

40 

15 

20 

80 

15.1 

60 

A0 

20 

60 

40 


System suitability solution: 1.5 mg/mL of USP 
Pramipexole Dihydrochloride RS and 0.8 mg/mL of USP 
Pramipexole Related Compound A RS in Diluent 
Standard solution: 1.5 mg/mL of USP Pramipexole Di¬ 
hydrochloride RS in Diluent 

Sample solution: 1.5 mg/mL of Pramipexole Djhydro- 
chloride in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 264 nm 

Column: 4.6-mm x 15-cm; 5-jum packing LI 

Coiumn temperaturę: 40 ± 5° 

Flow ratę: 1.5 m L/m En 
Injection volume: 5 |iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Mote —The relative retention trmes for pramipexole re¬ 
lated compound A and pramipexole are about 0.7 and 
1.0, respectivdy.] 

Suitability requirement$ 

Resolution: NLT 6,0 between pramipexole related 
compound A and pramipexole, System suitability 
solution 

Ta t ling factor: NMT 2,0 for pramipexofe, System suit - 
obiaty solution 

Relative standard devration: NMT 1.0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Ćalculate the percentage of CiaH^ChNjS in the portion 
of Pramipexole Dihydrochloride taken: 

Result = (tufrs) x ( QICu) x x 100 

fu - peak response from the Sample solution 


fj - peak response from the Standard solution 
Cj = concentration of USP Pramipexole 

Dihydrochloride RS In the Standard solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Mn = molecular weight of pramipexole 
dihydrochloride, 284.26 
M r * - molecular weight of prarmpexole 

dihydrochlonde monohydrate, 302.26 
Acceptance criteria: 98.0%~102,0% on the anhydrous 
basis 

IMPURIT1E5 

• Residue on ICNrriON (281): NMT 0.10% 

Delete the fofhwing ; 

•• Heaw Metals, Method I (231) 

Standard solution: Standard Lead Solution, 10 ppm 
Sample solution: Ash 2 g of Pramipexole Dihydrochlo¬ 
nde until an almost dry, carboni 2 ed mass is obtamed. 
Cool the residue, add 2.0 mL of concentrated mtric add 
and 5 drops of concentrated sulfunc add, and carefully 
allow the fumes to evoive. Ignite at 500°^600 c until the 
carbon is completely burned off, Cool the residue, add 
4 nnL of 6 M hydrochloric acid, cover the crucible, and 
digest on a boiling water bath for 15 min, Evaporate to 
dryness, Add one drop of concentrated hydrochloric 
acid and 10 mL of hot water, and digest For a further 2 
min on the boiling water bath. Add 6 M ammonia soiu- 
tion dropwise until the solution is weakly alkaline, and 
adjust with 1 M acetic acid to a pH of 3.G^T0, Filter 
the solution into a 25-mL volumetric fiask, and dilute 
with water to 25 mL by washing the crucible and the 
filter. 

Acceptance criteria: NMT 10 ppm# (0 fr^ i-&xm 

* ORGANIC IMPURITIES 

Solution A, Solution B, Diluent, Mobile phase, and 
Chromatographic system: Proceed as directed in the 
Assay. 

System suitability solution: 7.5 pg/mL of USP 
Pramipexole Dihydrochloride RS and 3pg/mL of USP 
Pramipexole Refated Compound A RS in Diluent 
Standard solution: 1.5jig/mL of USP Pramipexole Di¬ 
hydrochloride RS in Diluent 

Sample soiution: 1.5 mg/mL of Pramipexoie Dihydro¬ 
chloride in Diluent 
System suitability 

Samples: System suitability soiution and Standard 
solution 

Suitability requirements 

Resolution: NLT 6.0 between pramipexole related 
compound A and pramlpexole, System suitability 
soiution 

Taiiing factor: NMT 2.0 for prarmpexo!e, System suit - 
ab Hity soiution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of any individual impurity in 
the portion of Pramipexole Dihydrochloride taken: 

Result = (r^/rj) x (Cd Cu) x (M fJ /M fł ) x 100 

r u - peak response of each impurity from the 
Sample solution 

n == peak response of pramipexo!e from the 
Standard solution 

Cs - concentration of USP Pramipexole 

Dihydrochloride RS in the Standard solution 
(mg/mL) 

C u = concentration of pramipexole dihydrochloride 
monohydrate in the Śample solution (mg/mL) 









Hf = moiecular weight of pramipexote 
dihydrochloride, 284.26 
Ma - molecuJar weight of praTnipexole 

dihydrochlonde monohydrate, 302*26 
Acceptanee criteria 
Indlvidual impurities: See Tobie 2. 


labie 2 


Name 

Relatlve 

Retention 

Time 

Acceptanee 
Criteria, 
NMT (W 

PramiDexole proDtonamide^ 

0.5 

0.15 

Pramipexole related com¬ 
pound A& 

0.7 

0.T 5 

Pramipexole 

1,0 

_ 

W-Prop vl pra m fpexole c 

1.4 

0.15 

Pramipexole dimer^ 

1.7 

0,15 

Any other unidentified indi- 
vidual imDunty 

— 

0.10 

To tal imourities 

—■ 

0.5 


* (5)-N- (2-Am i no-4 ,5, 6 t 7- tetra hydro benzol h ia zo 1-6 -y l)propig na mide. 
b £5>4,5,6,7-Te t raby d ro be nzothi azole- 2 t 6 - di ami ne. 
c (Sy2 t 6- DfpropyIamlno-4, 5,6, 7-tetrahydrobenzothiazole. 
d w-[2-M ethyI pe n ta ne-1,3 d iyl] bis (A ,5, 6, 7- Le trabyd ro benzo thi azol e-2,6- 

diamrne), This ts a di mer cl pramipexo!e (a mfxture of four possible iso- 
mers). 

SPECIFIC TE5TS 

* Watek Determination, Method t (921): NLT 4.5% and 

NMT 7.0% 

* enantiomeric Purity 

Mobile phase: n-Hexane, dehydrated alcohol, and di* 
ethy laminę (850:150:1) 

System suitability stock solution: 1 mg/mL each of 
USP Pramipexole Dihydrochloride RS and USP 
Pramipexole Related Compound D RS in dehydrated 
alcohol 

System suitability solution: 0.01 mg/mL each of USP 
Pramipexole Dihydrochlonde RS andUSP Pramipexole 
Related Compound D RS from System suitability stock 
solution in Mobile phase 

Standard stock solution: 2,0 mg/mL of USP Pramipex- 
ole Related Compound D RS in dehydrated alcohol 

Standard solution: 1.5 pg/mL of UŚP Pramipexole Re¬ 
lated Compound D RS in Mobile phose from Standard 
stock solution 

Sample solution: 0,3 mg/mL, prepared by dissolving a 
suitable weighed quantity of Pramipexole Dihydrochlo¬ 
nde in 25% of a fiask volume of dehydrated alcohol 
and diluttng with Mobile phase to volume 

Chromatographic system 
(See Chromatography (621 ), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; lO-jim packing L51 
Fiow ratę: 1.5 mL/min 
łnjectton volume: 75 uL 

System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for pramipexole re¬ 
lated compound D (R-enantiomer) ano pramipexole 
(5-enanttomer) are 0*5 and 1.0, respectively,] 
Suitability requirements 

Resolution: NLT 5.0 between pramipexole related 
compound D and pramipexole, System suitability 
solution 


Tai ling factor: NMT 2.4 for pramipexole, System suit¬ 
ability solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of pramipexo1e related com¬ 
pound D in the portion of Pramipexole Dihydrochlo- 
ride taken: 

Result (fy/r s ) x (C s /Cu) x 100 

ry - peak response of pramipexole related 

compound D from the Sample solution 
rs - peak response of pramipexole related 

compound D from the Standard solution 
Cj - concentration of pramipexole related 
compound D in the Standard solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptanee criteria: NMT 1,0% of pramipexoIe related 
compound D 

* Limit of Palladium 

[Notę—P erform this test ff palladium is a known inor- 
ganic impurity.] 

Diluent: 0,1 M hydrochloric acid 
Standard solution: 40ug/L of palladium in Diluent t 
from commercially availabie palladium standard solution 
for atomie absorption/inductively coupled plasma, 
[NOTĘ—Freshly prepare this solution as reguired on the 
day of use.] 

Sample solution: To 0.5 g of Pramtpexoie Dihydrochlo¬ 
ride in a 50-mL yolumetric fiask ada 5,00 mL of 1 M 
hydrochloric acid, and dissolve with heating, Cool to 
room temperaturę, and dilute with water to volume. 
Spectrometrlc conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Palladium emission linę at 
247,6 nm 

Lamp: Hol Iow cathode 

Atomization source: Graphtte furnace* [Notę —Follow 
the manufactureris recommended próg ram mi ng 
sequence.] 

Sample size: 20 pi 
Blank: Diluent 
System suitability 
Sample: Standard solution 
Suitability requirements 
Absorbance: NLT 0.034 
Analysis 

Samples: Standard solution and Sample solution 
Delermine the concentration of palladium in the Sample 
solution by the standard addition method, 

Acceptanee criteria: NMT 5 pg/g 

ADDITION AL REQUIREMENT5 

* Packacinc and Storace: Preserve in well-closed contain- 
ers, proteeted from moisture and HghL 

* USP REFERENCE STANDARD5 (11) 

USP Pramipexofe Dihydrochloride RS. [Notę—S upplied in 
monohydrate form.] 

USP Pramipexole Related Compound A RS 
(5)-4,5,6,7-Tetrahydrobenzothiazole-2,6-diannme. 
CzHnNjS 169.25 

USP Pramipexole Related Compound D RS 
(/?)-2-Amlno-4,5,6,7-tetrahydrO" 
6-(propylamino)benzothiazole, 

CioH^NjS 211.33 


USP Monographs 













Pramoxłne Hydrochloride 



C 17 H 57 NOS ■ HCI 329.86 

Morphdine, 4-[3-(4-butoxyphenoxy)propyl]~, hydrochloride; 
4-[3“{p-Butoxyphenoxy)propyl]morpholine hydrochloride 
[637-58-1]. 

DEFINITION 

Pramoxine Hydrochloride contains NLT 98.0% and NMT 
102,0% of pramoxine hydrochloride (Ci?H 77 N0 3 ■ HCI), 
calcu lated on the dried oasis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

o B, The retention ttme of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

■ C. Identification Tests—General, CWonde{191): Meets 
the requirements 

ASSAV 

* Procedurę 

Buffer: Dissolve 8.71 g of dibasic potassium phosphate 
in about 800 m!_ of water, adjust with dilute phosphoric 
acid (1 in 10) to a pH of 7.5 ± 0.1, and add water to 
make 1000 mL 

Mobile phase: Acetonitrile and Buffer (55:45) 

Standard solution: 0.5 mg/mL of USP Pramoxine Hy- 
droehloride RS in Mobile phase 

Sampie solution: 0.5 mg/mL of Pramoxine Hydrochlo- 
ride in Mo6;7e phase 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability ,) 

Modę: LC 

Detector: UV 224 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection volume: 20|jL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Column effieiency: NLT 1500 theoretical plates 
Tariing factor: NMT 1.5 
Relative standard deviatron: NMT 1,5% 

Anaiysis 

Sam pies: Standard solution and Sampie solution 
Cafculate the percentage of pramoxine hydrochloride 
(C ] 7 H 7 7 N 0 3 ■ HC!) m the portlon of Pramoxine Hydro- 
chforide taken: 

Result = (ru/r$) x (C*/Cu) x 100 

ru - peak response from the Sampie solution 

O ~ peak response from the Standard solution 

Q - concentration of USP Pramoxine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu - concentration of Pramoxine Hydrochloride in 
the Sampie solution (mg/mL) 


Acceptance criteria: 98.0%-1 02.0% on the dried basis 

IMPURIT1ES 

* Residue on Icnition (281): NMT 0.1% 

SPECIFIC TESTS 

* Melting Rangę or Temperaturę (741): 170°-l 74° 

* LOSS ON DRYING (731) 

Anaiysis: Dry at 105° for 1 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Pramoxine Hydrochloride RS 


Pram<pxine Hydrochloride Cream 


DEFINITION 

Pramoxine Hydrochloride Cream contains NLT 90.0% and 
NMT 110,0% of the labeled amount of pramoxine hydro¬ 
chloride (Ci^HzfNOb ■ HCI) in a suitable water-miscibfe 
base. 

IDENTIFICATION 
o A. 

Standard: 50 mg of USP Pramoxine Hydrochloride RS 
Sampie: Nominaily 50 mg of pramoxine hydrochloride 
from a ąuantity of Cream 

Anaiysis: Dissolve the Standard and the Sampie sepa- 
rately in a mixture of 25 ml of methanol and 75 mL of 
ether, and extract each with three 25-mL portions of a 
mixture of equal volumes of 3 N hydrochloric acid and 
water. Giscard the methanol-ether Solutions, render the 
combined extracts alkaline with 25 mL of 5 N sodium 
hydroxide, and extracl the pramoxine with 50 mL of 
chloroform. Evaporate the elear chloroform extracts 
with the aid of a current of air to dryness* 

Acceptance criteria: The UV absorption spectrum of a 
solution (1 in 100,000) of the residue so obtained from 
the Sampie f in 0.1 N hydrochloric acid, exhibits maxima 
and minima at the same wavelengths as that of a simi- 
lar sotution of the residue similarly obtained from the 
Standard ' 

o B. 

Sampie: A 5-mg portion of the pramoxine obtained in 
Identification test A 

Anaiysis: To the Sampie add 1 drop of nitric acid. To 
the yellow solution cautiously add 5 drops of ammo- 
nium hydroxide, 

Acceptance criteria: A red-brown p red pi tatę is formed. 

ASSAY 
o Procedurę 

Buffer: Dissolve 3.5 g of dibasic potassium phosphate 
in 100 ml of water. Adjust the solution by the addition 
of phosphoric acid solution (1:1) to a pH of 7.5 ± 0.1. 
Mobile phase: Acetonftriie, Buffer , and water (22:1:1 7) 
Internal standard solution: 4 pL/mL of di butyl phthal- 
ate in methanol 

Standard stock solution: 2 mg/mL of USP Pramoxine 
Hydrochloride RS in methanol 
Standard solution: Transfer 10 mL of the Standard stock 
solution and 5 mL of the Internal standard solution into a 
100-mL volumetric fiask, and dilute with methanol to 
volume. 

Sampie solution: Transfer nominaliy 18 mg of pramox- 
ine hydrochloride from a portion of Cream to a glass- 
stoppered, 250-mL conical fiask. Add 15.0 mL ofisopro- 
pyl alcohol and 40.0 mL of methanol, and heat on a 
steam bath, with swirling, to dissolve the Cream. Add 
40.0 mL of methanol and 5,0 mL of the Interna! stan - 







dard solution. Cool the fiask to a temperaturę of 10° or 
less to predpitate the waxes, and filier the solution, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 224 nm 
Columns 

Guard: 4.6-mm x 3-em; packina LI 
Analytkal: 4-mm x 30-cm; packlng LI 
Flow ratę: 2 m L/min 
Injection volume: 20 uL 
System suitability 
Sample: Standard solution 

[Notę—T he refative retention tjmes for pramoxme hy- 
drochloride and dibutyl phthalate are about 0,8 and 
1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.4 between pramoxine hydrochlo¬ 
ride and dibutyl phthalate 

Relative standard devlation: NMT 2.0% in three 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
pramoxine hydrochloride (Ci^H^NOi ■ HCI) in the 
portion of Cream taken: 

ftesult = (Ru/Rs) x (Cs/Cy) x 100 

R u = peak response ratio of pramoxine 

hydrochloride to the mternal standard from 
the Sample solution 
- peak response ratio of pramoxine 

hydrochloride to the internat standard from 
the Standard solution 

Cj = concentration of USP Pramoxine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of pramoxine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci- 

fied Mkroorganisms (62): tt meets the requirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas oeruginosa l 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tlght containers. 

* USP Reference Standards (11) 

USP Pramoxine Hydrochloride RS 


Pramoxine Hydrochloride lelly 

DEFINITION 

Pramoxine Hydrochloride Jelly contains NLT 94.0% and 
NMT 106,0% of the labeled amount of pramoxine hydro- 
chloride (Ci^H^NOj ■ HCI). 

IDENTIFICATION 

» A. 

Sample solution: Place nominally 5 mg of pramoxme 
hydrochloride from a quantity of Jelly in a glass-stop- 
pered conical fiask. Add 25 mL of chloroform, and 
shake for 15 min. Filier into a smali porcelain evaporat- 
ing dish, and evaporate in a current of air on a steam 
bath. 


Analysis: Add 1 drop of nitric add to the residue. To 
the resulting yellow solution cautiously add 5 drops of 
ammonium hydroxide. 

Acceptance criteria: A red-brown predpitate is formed. 

ASSAY 

• Procedurę 

Standard solution: 150pg/mL of USP Pramoxine Hy¬ 
drochloride RS in 0.5 N sulfuric add 
Sample solution 

[NOTĘ—If emulsions form, 2-5 mL of alcohol may be 
added to separate the phases.J 
Transfer nominaily 15 mg of pramoxine hydrochloride 
from a guantlty of Jeily to a smali beaker, and dissofve 
the Jelly in 0.1 N sulfuric add, using four 5-mL por- 
tions, Warm each portion on a steam bath, and trans¬ 
fer to a 125-mL separator. Shake the separator vigor- 
ously after each transfer to complete the dissolution of 
the Jelly, To the coofed solution in the separator add 
20 mL of ether, shake tarefully, and proceed as di- 
rected in Saits of Organie Nitrogenous Bases (501 ), As- 
soy Preparation , beginning with "filter the acid phase 
into a second 125-mL separator", except to combine 
the finał 0.5 N sulfuric acid extracts In a 100-mL vo!u- 
metric fiask, Dilute with the add to volume. 
Instrumental conditions 
Modę: UV 

Analytkal wavelength: 286 nm 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in Saits of Organie Nitrogenous Bases 
(501), Procedurę f dlluting 20.0 mL each of the Standard 
solution and the Sample solution with 0.5 N sulfuric 
acid to 50.0 mL. 

Calculate the percentage of the labeled amount of 
pramoxlne hydrochloride (C 17 H 27 NO 3 - HCI) in the por¬ 
tion of Jelly taken: 

Result = (Au/Ad x (G/Cu) x 100 

Au - absorbance of the Sampie solution 
As - absorbance of the Standard solution 
G = concentration of USP Pramoxine 

Hydrochloride RS In the Standard solution 
(pg/mL) 

Cu = nominał concentration of pramoxine 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: 94,0%-106,0% 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Specj 
fied Microorganisms (62): lt meets the requirements of 
:he tests for the absence of Staphylococeus aureus and 
Pseudomonas oeruginosa. 

ADDITIONAL REQU!REMENTS 

* Packaging and Storage: Preserve In tight containers, 

preferably In collapsible tubes. 

• USP Reference Standards (11) 

USP Pramoxine Hydrochloride RS 


Pravastatin Sodium 



CjjHjjNaO, 446.51 
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1-Naphthaleneheptanoic add, 1,2^6,7,8 l 8a-hexahydro-Afi ł 
6-tri hydroxy-2-m ethyl-8-(2-methy 1-1 -oxo butoxy)-, 
monosodium salt, [1 5-[l cx(/35*, 55*),2ct,óct,8/?(/?*),8aa]]-. 
Sodium (+)-(/K,5ft1 S, 25,65,85,8aflH,2,6,7,8,8a-hexahydro 
/^AB-tetrahydroKy+ł-methyl-l-naphthaleneheptanoate, 
8-[(25}-2-metnylbutyrate] [81131-70-6]. 

» Prayastatin Sodium contains not less than 
97.5 percent and not morę than 102.0 percent of 
C 23 H 35 NaG 7 , calculated on the anhydrous and 
solvent”free basis. 

Packaging and storage—Preserye in dght containers. 
Storę as per labeling instruetrons. Possible storage conditions 
coufd fndude the following, in the presence of stablllty data 
supporting the condition: Storę Linde r nitrogen in a cold 
place. Storę at room temperaturę. 

USP Reference standards (11)— 

USP Prayastatin Related Compound A RS 

3-o r ."Hydroxyf5ocompattinor sod fum (3fl,5fl)-3,5- 
dihydroxy-7-[(15,25,35,85,8afl)-3-hydroxy-2-methyl-8- 
[[(25)-2-methylbutan0yr[oxy]-1,2,3,7,8,8a-hex- 
a hydro naphthalen-1-yl]heptanoate. 

CaaHjsNaO? 446,51 
USP Pravastatin Sodium RS 
USP Prayastatin 1,1,3,3-TetramethylbutylamIne RS 
Sdentifkation— 

A: infrared Absorpthn (197K), 

E: It meets the reguirements of the pyroantimonate pre- 
cipitation test for Sodium (191), 

Specific rotatlon (781): between +150* and +160° (at 
20 c ), calculated on the anhydrous and solyenbfree basis. 

Test solution: 5 mg per mL in water, 
pH (791): between 7.2 and 9.0 y in a sofution (1 in 20). 
Water Detemiinafion, Method t (921): not morę than 
4.0%. 


Detete the following: 

# Heavy met ais, Method II (231): 0.002%.* (oraam Han-zom) 
Limit of aicohol (if present }— 

Test solution— Transfer about 0.2 g of Pravastatin Sodium, 
accurateiy weighed, to a 20-mL vo]umetric fiask, di fu te with 
water to volume, and mix. Pipet 5 mL of this solution into a 
vfal fitted with a septum and a crimp cap, add 1 ml of 
water, seaf the viaf, and mix. Heat the sealed vial at 80° for 
60 minutes. 

Standard solution —Pipet 2 ml of dehydrated aicohol into 
a 100-mL yolumetric fiask, di fu te with water to yolume, and 
mix, Pipet 10 mL of this solution into a 100-mL yolumetric 
fiask, dilute with water to yolume, and mlx. Pipet 1 mL of 
this solution into a vial fitted with a septum and a crimp 
cap, and calculate the amount of aicohol, Wą , added, in g, 
the specific gravity of dehydrated aicohol being 0.79 g per 
ml. Add 5 mL of the Test sofution to the same vial, seaf the 
viaf, and mix. Heat the sealed viaJ at 80° for 60 minutes. 

Blank solution— Pipet 6 mL of water into a vial fitted with 
a septum and a crimp cap, and seal the viaf. Heat the 
sealed viaf at 80° for 60 minutes. 

Chromatographic system (see Chromatography (621)—The 
gas chromatograph ls eguipped with a flame-fonization de¬ 
tector and a 0,53-mm x 30-m fused sflica capi tiary column 
coated with a 3-pm fifm of stationary phase G43. The car- 
rier gas is helium, with a split ratlo of 1:5, and flowfng with 
a linear vetocity of about 35 cm per second. The chromato¬ 
graph is programmed as follows. The cofumn temperaturę is 
maintained at 40° for 20 minutes, then the temperaturę is 
increased at a ratę of 10 n per minutę to 240°, and main¬ 
tained at 240 g for 20 minutes. The transfer linę temperaturę 
is maintained at 85°, the injection port temperaturę is main¬ 


tained at 140°, and the detector is maintained at 250°. 
Chromatograph the Blank solution, and record the peak re- 
sponses as directed for Procedurę; no interfering peaks are 
observed. 

Procedurę —Separately inject egual volumes (about 1 mL) 
of headspace gas of the Standard sofution and the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the area responses for the major peaks, Calcu¬ 
late the percentage (w/w) of aicohol in the portion of Prava- 
statin Sodium taken by the formula: 

IOOOYi /mVf5)[ru/te-ru)] 

in which W A is as defined above; W is the weight, in g, of 
Prayastatin Sodium taken to prepare the Test solution; 1/ is 
the yolume, in mL, of the fet solution; 5 is the yolume, in 
mL, of the Test solution taken; and r y and Cs are the peak 
area responses of aicohol obtained from the Test sofution 
and the Standard solution , respectively: not morę than 3.0% 
is found. 

Chromatographic purity“[NOTĘ—The Standard solution 
and the Test sofution are maintained at 15* until injected 
into the chromatograph.] 

Difuent —Prepare a mixture of methano! and water (1:1), 
Buffer pH 7.0 —Prepare a 0,08 M phosphoric acid solu¬ 
tion, adjust with triethylamine to a pH of 7.0, and mix, 
Solution A —Prepare a filtered and degassed mixture of 
water, Buffer pH 7.0 , and acetonilrile (52:30:18). 

Solution B— Prepare a filtered and degassed mixlure of 
aceton itrile, Buffer pH 7.0, and water (60:30:10), 

Mobile phase —Use variable mixtures of Solution A and So- 
iution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography (621 )), 

Standard sofution —Dissofve an accurateiy weighed quan- 
ti:y of USP Prayastatin 1,1,3,3-Tetramethyl buty tarninę RS in 
Diiuent, and dilute quantitatively, and stepwfse If necessary, 
with Diiuent to obtain a solution haying a known concentra- 
tion of about 1.25 pg of prayastatin 1,1,3,3-tetramethylbut- 
ylamine per mL. 

System suitability solution —DissoIve accurateiy weighed 
guantities of USP Prayastatin 1,1,3,3-Tetramethylbutylamine 
RS and USP Prayastatin Related Compound A RS in Diiuent 
to obtain a solution contatning about 0.6 mg of USP Prayas¬ 
tatin 1 J,3,3-tetramethylbutylamine RS and 0.001 mg of 
USP Prayastatin Related Compound A RS per mL. [NOTĘ — 

USP Prayastatin Related Compound A RS is a sodium salt of 
3a-hydroxyisocompactin acid.] 

fet sofution —Transfer about 50 mg of Prayastatin So¬ 
dium, accurateiy weighed, to a 100-mL yolumetric fiask, dis- 
solve in and dilute with Diiuent to yolume, and mix. 

Chromatographic system (see Chromatography (621)—The 
liquid chromatograph is eguipped with a 238-nm detector 
and a 4.6-mm x 7.5-cm column that contains 3.5-pm pack- 
ing LI. Alternatlvely, a 4.0-mm x 10-cm column that con¬ 
tains 3-pm packing LI can be used. The flow ratę is about 
1 ml per minutę. The chromatograph is programmed as fol¬ 
lows. 


Time 
f minutes! 

Sofution A 
( 

Solution B 

(%) 

El ut ton 

0-3.0 

100 

0 

isocratic 

3,0-26,5 

100^0 

0->100 

linear gradient 

26.5-26.6 

O-UO0 

10Q->0 

linear gradient 

26,6-30,0 

100 

0 

re-equiEibration 


Chromatograph the System suitability solution , and record 
the peak responses as directed for Procedurę; the relatiye 
retention tlmes are about 1.0 For prayastatin and 1.1 for 
prayastatin related compound A; and the resolution, R, be¬ 
tween prayastatin and prayastatin related compound A Is 






not less than 2.0. Chromatograph the Standard soiution, and 
record the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate injections is not morę 
than 10.0%. 

Procedurę —Separately Inject equal vofumes (about lOpL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, Identify the impuri- 
ties listed in Tobie 1 , and measure the pealc responses. Cal¬ 
cu f a te the percentage of each impurity In the portion of 
Prayastatln Sodium taken by the formula; 

100x(446.51/553.78)C(V/149(n/ r%) 

tn which 446.51 and 553.78 are the molecular weights of 
pravas£atin sodium and pravastatln 1,1,3,3-tetrametnylbutyi- 
amine, respectively; C is the concentration, in mg per mL, 
of pravastatin 1,1,3,3-tetramethylbutylamine in tne Standard 
soiution; V is the volumą in mL, of the Test soiution; W is the 
weight, in mg, of Pravastatin Sodium taken to prepare the 
Test soiution; r f is the peak response for each impurity oł> 
tained from the Test soiution; and r$ is the prayastatin peak 
response obtained from the Standard soiution. In addition to 
not exceeding the limits for each impurity specified in Tobie 
1, not morę than 0.1% of any other individual impurity is 
found, and not morę than 0,6% of total impurities is found. 
The reporting level for impurities is 0.05%, 


Table 1 


Marne 

Relative 

Retention 

Time 

Limit 

3 Hyd roxy pra yasta ti n 

0.33 

0.2 

6'-Epiprava5tatln 

0.92 

0.3 

3 a-Hy d roxy is o com pactin 1 

1.1 

0.2 

Pentanoyl impurity 2 

1.2 

0.2 

Prayastatin lactonę 

1,8 

0.2 

Comoactin 

3.1 

0.2 


1 Sod rum C3fl,5/?y3,5-dihydroxy-7-[(1 S,2S / 3S,8S,eai?y3-hydroxy-2-meŁhyf-B 
-[[(2 5)-2-methyI bu ta noyljoxy] - 1 , 2 , 3 , 7 , 8,83 -hexa hyd ron a ph th a [e iv 1 -yI] n e pta- 
noate (prayastatin related compound A). 

3 5 /?) - 3,5 “ D i hyd roxy-7-[( 15,2 5,6 5,8 5,8a (ł)-6 - hyd roxy-2 -methy 1-8 - [ [(2 S}2- 
methylpentanoyljoxy]-l ,2 r ó,7,8,8a-hexahydronaphthalen-1 -yl]heptanoic add. 


Assay— 

Soiution A —Prepare a 0.08 M phosphonc add soiution, 
adjust with a 25% sodium hydroxtde soiution to a pH of 
5.5. Prepare a mixture of this soiution with acetonitrile 
(80:20), filter, and degas. 

Soiution B —Use acetonitriie. 

Mobile phase —Use variable mrxtures of Soiution A and 5o- 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography {62 1)). 

Standard preparation—D\sso\ve an accurately weighed 
guantity of USP PravastatEn 1,1,3,3-Tetramethylbutylamine 
RS in methanol, and drlute quantitatively, and stepwise if 
necessary, with methanol to obtain a soiution having a 
known concentration of about 0.25 mg of prayastatin 1,1, 
3,3-tetramethyJbutyiamine per mL. 


System suitability preparation —Dissolve accurately 
weighed quantities of USP Prayastatin 1,1,3,3-Tetramethyl- 
butylamine RS and USP Prayastatin Related Compound A 
RS in methanol to obtain a soiution eontaimng about 
0,25 mg of USP Pravastatin 1,1,3,3-Tetramethylbutylaminę 
RS and 0.001 mg of USP Pravastafin Related Compound A 
RS per mL 

Assay preparation —Transfer about 20 mg of Prayastatin 
Sodium, accurately weighed, to a 100-mL vofumetric fiask, 
dlssoive in and dilute with methanol to volume, and mix. 

Chromatographic system (see Chromatography (621)—The 
liquid chromatograph is eouipped with a 238-nm detector 
and a 4,0-mm x 10-cm coiumn that contains 3-pm packing 
LI, The flow ratę is about 1 mL per minutę. The chromato¬ 
graph is programmed as shown in Tobie 2. Chromatograph 
the System suitability preparation , and record the peak re¬ 
sponses as directed for Procedurę: the relative retention 
Eimes are about 1,0 for pravastatin and 1.2 for prayastatin 
related compound A; the resolution, R , between prayastatin 
and prayastatin related compound A is not less than 1.2; 
and the relatiye standard deviation for replicate injections 
for Lhe prayastatin peak is not rnore than 2.0%. 

Procedurę—Separately inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the prayastatin peaks. Calcu la te the 
guantity, in mg, of CasH^NaO? in the portion of Prayastatin 
Sodium taken by the formula: 

(44 6.51 /553 ♦78) VC( ru / rs) 

in which 446,51 and 553.78 are the molecular weights of 
prayastatin sodium and prayastatin 1,1,3,3-tetramethylbu- 
tylamine, respectively; V is the volume, in ml, of the Assay 
preparation; Cis the concentration, in mg per mL, of prayas¬ 
tatln 1,1,3,3-tetramethylbutylamine in the Standard prepara¬ 
tion; and r u and r 5 are the responses of the prayastatin peak 
obtained from the Assoy preparation and the Standard prepa¬ 
ration , respectiyely. 


Pravastatin Sodium Tablets 


» Pravastatin Sodium contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of pravastatin sodium 
(C 2 BH 3 iNaO 7 ). 

Packagmg and storage—Preserve in tight containers. 
Protect from moisture and light. Storę at controlled room 
temperaturę. 

U5F Referenee standard* {11}— 

USP Prayastatin Related Compound A RS 

3-K-Hydroxyisocompactinor sodium (3fl,5fi)-3,5- 
dihydroxy-7-[(15,25 / 35,85,8aP)-3-hydroxy-2-methyh8- 
[[(2S)-2-methylbutanoyl3oxy]-1,2,3,7,8,8a“hex- 
ahydronaphthalen-1 -yfjheptanoate. 

C 23 H 3S NaO ? 446.51 
USP Pravastatin Related Compound B RS 


Table 2 


Time 

(minuta) 

Soiution A 
(%) 

Soiution 8 
(%) 

Elution 

0-7.0 

100^90 

0^10 

linear gradient 

7*0-10.0 

90->62.5 

10^37,5 

linear gradient 

10.0-17.0 

62.5 

37.5 

isocrattc 

1 7.0-17.1 

62*5-»100 

37.5—>0 

linear gradient 

1 7.1-20.0 

100 

0 

re-equilibration 


USP Monographs 










6'-Ep3-prayastatinar sodium (3fi / 5/ł)-3 / 5-dihydroxy“7- 
[(U25,6ft85 / 8a/?)-6-hydroxy-2-methyl-8-[[(25)- 
2-m ethyl buta noyl]oxy]-l ,2,6,7,8,8a-hexahydrona ph- 
thalen-1 -y^heptanoate. 

G 3 H 3S N bO? 446.51 
USP Prayastatin Sodium RS 
USP Prayastatin 1,1,3,3-TetramethyIbutylamine RS 
Bdentificafion— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

B: Ultraviolet Absorption <197U)—Finely powder a number 
of Tablets, and extract with water a portion equivalent to 
about 10 mg of prayastatin sodium. The UV absorption 
spectrum of a solution of prayastatin sodium in water con- 
tarning about lOpg per ml exhibits maxima at the same 
waveJength as that of a simllar solution of USP Pravastatin 
Sodium RS, concomitantly measured between 220 and 340 
nm. 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

77me: 30 minutes* 

Procedurę —Determine the amount of C^H^NaG? dis- 
so!ved by employing UV absorption at the wavelength of 
maxlmum absorbance at about 238 nm on fiitered portions 
of fhe solution under test, suitabfy diluted with Medium , if 
necessary, in companson with a Standard solution having a 
known concentration of USP Prayastatin 1,1,3,3-Tetrameth- 
ylbutylamine RS in the same Medium, [notę —To express the 
concentration of the Standard solution as prayastatin so- 
dium, use the conversion factor of (446.51/553.78), in 
which 446.51 and 553.78 are the molecular weights of 
pravastatin sodium and prayastatin 1,1,3,3-tetramethylbutyl- 
aminę, respectivety.] 

Toierances— Not less than 80% (Q) of the labeled amount 
of C^H^NaO? is disso!ved in 30 mrnutes. 

Unśformity of dosage units (905): meet the regufre- 
ments, 

IRellafed contipotifuds—-[ notę—M aintain the Test solution at 
15° until injected into the chromatograpb. Without refhger- 
atlon, the Test solution should be prepared fresh.] 

Diluent— Prepare a mixture of methanol and water (1:1). 

Buffer pH 7.0 —Prepare a 0.08 M phosphoric acid solu¬ 
tion, adjust with trietnylamine to a pH of 7.0, and mix. 

Solution A —Prepare a fiitered and degassed mixture of 
water, Buffer pH 7.0 , and acetonitrrle (52:30:18). 

Solution B— Prepare a fiitered and degassed rmxture of 
acetonitrile, Buffer pH 7.0, and water (60:30:10). 

Mobile phase —Use yarlable mixfures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justmenls if necessary (see System SuiLubi lity under Chroma* 
tography (621)), 

Standard solution —Dissofye an accurately weighed quan- 
tity of USP Pravastatin 1,1,3,3-Tetramethylbutylamine RS in 
Diluent, and dilute quantitatively, and stepwise if necessary, 
with Diluent to obtain a solution having a known concentra- 
tion of about 1.25 pg of prayastatin 1,1,3,3-tetramethyJbut- 
ylamine per ml. 

System suitability soiution —Dissolve accurately weighed 
guantities of USP Pravastatin 1,1,3,3-TetramethyIbutylamine 
RS and USP Pravastatin Related Compound A RS in Diluent 
to obtain a solution containing about 0.6 mg of USP Pravas- 
tatin 1,1,3,3-tetramethylbutyiamine RS and 0.001 mg of 
USP Pravastatin Related Compound A RS per mL. [notę— 

USP Pravastatin Related Compound A RS is a sodium salt of 
3a.“hydroxyisocompactFn acid.] 

Test solution —Weigh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 


powder, equiva!ent to about 50 mg of pravastatin sodium, 
to a 100-mL volumetric fiask. Add 60 mL of the Diluent, son- 
icate for 15-20 minutes, dilute with Diluent to yolume, and 
mix. Pass through a 0.45-pm nylon filter. 

Chromatographic system (see Chromatography (621)—The 
liquid chromatograph is eguipped with a 238-nm detector 
and a 4.6-mm x 7.5-cm column that contains 3.5-pm pack- 
ing LI. Alternatively, a 4.0-mm x 10-cm column that con- 
tafns 3-pm packing LI can be used* The flow ratę is about 
1 mL per minutę. The chromatograph is próg ram med as fol¬ 
io w$. 


Time 

(minutek 

Solution A 
£%> 

Solution B 

Elution 

0-3.0 

100 

0 

isocralic 

3.0-26.5 

100^0 

0^100 

linear gradient 

26.5-26.6 

0-^100 

100^0 

linear gradient 

26.6-30.0 

100 

0 

re-GGUrlibration 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the relatrve 
retention times are about 1,0 for pravastatin and 1.1 for 
prayastatin related compound A; and the resolution, /?, be¬ 
tween pravastatin and prayastatin related compound A Is 
not less than 2.0. Chromatograph the Standard soiution i, and 
record the peak responses as directed for Procedurę: the rela- 
tlve standard deviation for repficate injections is not morę 
than 10,0%. 

Procedurę— Separately inject equal volumes (about IOllL) 
of the Standard solution and the Test soiution into the chro¬ 
matograph, record the chromatograms, identify the impuri- 
ties listed in Tobie 7, and measure the peak responses. 


Tabte 1 


Name 

Relatlve 

Retention 

Time 

Limit 

(%) 

Oxicfat[on impurity 1 

0.61 

1 

6^Eoipravas tatin 2 

0.92 

0.3 

Pmvastatin sodium 

1.0 

— 

Prayastatin lactone 

1.8 

2 

Any other individual SmpuriLy 

— 

0.2 

Total impurities 

— 

3 


1 Socium (3 R,5 W)-3,5-dihyrfroxy-7-((15,25)-6-hydroxy-2-methyJ-1,2- 
djhyrironaphthafen-1 -yl)neptanoate, 

*U5P Pravastatin Related Compound B RS- 

Calculate the percentage of each impurity in the portion of 
Tablets taken by the formula: 

100x(44ó.51 /553.78)(Cs /G)(r, / r s ) 

in which 446.51 and 553.78 are the molecular weights oi 
prayastatin sodium and prayastatin 1,1,3,3-tetramethylbu- 
tylamine, respectively; Q fs the concentration, in mg per 
mL, of prayastatin 1,1,3,3-tetramethylbutylarnine in the 
Standard soiution; G is the nominał concentration, in mg 
per mL, of prayastatin sodium in the Test solution; n is the 
peak response for each impurity obtained from the Test soiu¬ 
tion; and r* is the prayastatin peak response obtained from 
the Standard solution. The reportino level for impurities is 
0 . 1 %. 

Assay— [notę— The Standard preparation , Assay stock prepa¬ 
ration , and 4ssoy preparation can be stored for up to 7 days 
at room temperaturę.] 

Mobile phase —Prepare a fiitered and degassed mixture of 
methanol, water, glacial acetlc acid, and tnethylamine 
(500:500:1:1). Mal<e adjustments if necessary (see System 
Suitability under Chromatography (621». 








Diluent 7—Transfer 16,4 □ of anhydrous sodium acetate 
into a 2000-mL volumethc fiask. Add 1600 mL of water, ad- 
just with gladaf acetic add to a pH of 5.6, diiute with water 
to vo3ume, and mix. 

Diluent 2 —Prepare a mixture of Diluent 1 and methanol 
(80:20). 

Standard preparation —Transfer an accurately weiahed 
quantity of USP Pravastatin 1,l,3,S-TetramethylbutyTamine 
RS to a suitable volumetric fiask, and dissolve in Diluent 1 
using sonication to obtain a solutlon havlng a known con- 
centration of about 0.6 mg of pravastatin 1,1,3,3-tetrameth- 
ylbutylamine per mL. Diiute 5.0 mL of this solution with Dil¬ 
uent 2 to 25.0 mL, and nux. 

Assay stock preparation —Transfer not fewer than 5 Tabfets 
to a suitable volumetnc fiask with at Seast a (NLx2)-mL ca- 

e , N being the number of Tablets transferred, and i 
^ the label daim per Tablet, filled to at least 80% ca- 
pacity with DHuent 7. [NOTĘ —It is necessary to fili the fiask to 
80% capacity to maintain the correct pH throughout the 
preparation.] Shake for at least 1 hour, and sonicate for at 
least 15 minutes with periodic shaking of the fiask by hand, 
until the tablets have completely disintegrated. Al Iow to 
cool, and diiute with Diluent 1 to volume, Centrifuge a por- 
tion of the solution for 15 minutes at 2000 rpm, or filter. 

Assay preparation —Diiute approximately 5 ml of the As¬ 
say stock preparation with Diluent 2 to obtain a solution bav- 
ing an expected concentration of about 0.1 mg per mL, 
based on the label daim, 

Resolution solution —Transfer about2mg of USP Pravasta- 
trn Related Compound B RS to a 10-mL volumetnc fiask. 
Disso!ve in and aifute with methanol to volume. Transfer 
0.1 mL of this solution and 1.0 mL of the Standard prepara¬ 
tion to a smal! tubę, and mix. [notę —Pravastatin related 
compound B Is the 6'-epipravastatin sodium*] 

Chromatographic system (see Chromatography (621))—The 
fiquld chromatograph is eąuipped with a 238-nm detector 
and a 4.6-mm x 5-cm column than contains endcapped 
packing LI. Alternatively, a 3,9-mm x 7. 5-cm column eon- 
taintng endcapped packing LI can be used* The flow ratę is 
about 1.0 mL per minutę. Chromatograph the Resolution so- 
lution , and record the peak responses as directed for Proce¬ 
durę: the relatiye retention times are about 0.7 for pravasta- 
tin related compound B and 1*0 for pravastatin; the 
resolution, R between the pravastatin related compound B 
and the pravastatin peaks is not less than 3,0. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę ^Separately inject equal volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak response for pravastatin. Calculate the percent- 
age of pravastatin sodium (CzshbsNaO?) in the portion of 
Tablets taken by the formula: 

100(446,51 /553,78){CVD/NL){ru f r$) 

in which 100 is the conversion factor to percentage; 446.51 
and 553,78 are the molecular weights of pravastatin sodium 
and pravastatin 1,1,3,3-tetramethylbutylamine, respective3y; 

C is the concentration, in mg per mL, of pravastatin 1,1,3,3- 
tetramethylbutylamine in the Standard preparation; V is the 
volume, in mL, of the Assay stock preparation; D is the dii u- 
don factor of the Assay preparation; N is the number of Tab¬ 
lets taken to prepare the Assay stock preparation; L is the 
la bel daim, in mg of pravastatin sodium per Tablet; and ru 
and r 5 are the pravastabn peak responses obtained from the 
Assay preparation and the Standard preparation , respectively* 


Fraziguantel 



CisH^NjOa 312.41 

4H-Pyrazino[2,l a]isoquino!in-4-one, 2-(cyclohexylcarbonyl)- 
1 , 2 ,3, 6 ,7,1 1 b-hexa hydro-; 

2-(CydohexyIcarbonylj-1,2,3,6,7,1 lb-hexahydro-4H- 
pyrazino[2,1-o]isoquinolin-4-one [55268-/4-1], 

DEFBNITION 

Praziquantel contains NLT 98.5% and NMT 101.0% of 
praziquantel (Cishb^NjOz), calculated on the drled basis, 

IDENTIFICATION 

* A. iNFftARED ABSORPTION (T97K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in fhe Assay * 

ASSAY 
o PROCEDURĘ 

Mobile phase: Acetonitnle and water (60:40) 

Standard solution: 0.18 mg/mL of USP Praziquantel RS 
In Mobile phase 

Sample solution: 0.18 mg/mL of Praziguantel in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1*5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitabiiity reguirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysls 

Sam pies: Standard solution and Sample solution 
Cakulate the percentage of praziguantel (C 19 H 24 N 2 O 2 ) 
in the portion of Praziquantel taken: 

Resuft = ( rufr s ) x (C s /C u ) x 100 

ry - peak response from the Sample solution 

r$ = peak response from the Standard soiution 

C 5 - concentration of USP Praziquantel RS in the 
Standard solution (mg/mL) 

Cu - concentration of Praziquante3 in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.5%-101.0% on the drled basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Limit of Phosphate 

Solution A: Dissolve 250 mg of cupric sulfate and 4*5 g 
of ammonium acetate in sufficient 2 N acetic acid to 
obtain 100 mL of solution* 

Solution B: 30 mg/mL of ammonium molybdate 
Solution C: Grind in a mortar 5 g of sodium sulfite, 

94,3 g of sodium meta bisu Ifite, and 700 mg of 
4-amino-3-hydroxy-l-naphthalenesulfonic acid. Disso3ve 
1.5 g of this mixture in 10 mL of water, heating gently 
if necessary. Use this solution only when freshly 
prepared. 

Standard stock solutlon: 1 00 pg/mL of phosphate 
(PO.i)*- prepared as follows. Dtssolye 143*3 mg of dried 





monobasic potassium phosphate in water to make 
1 000 ml of solution. 

Standard solution: 5 pg/mL of phosphate (PO*) 3 " from 
the Standard stock solution 

Sampfe solutron: lOmg/mL of Praziouantei, prepared 
as follows* Add 30 ml of water to 500 mg of sample, 
and heat to botlrng. Allow to cool, and fifter, collecting 
the filtrate In a 50-mL volumetnc fiask, Wash the fifter 
with water, colfect the washings m the volumetric ffask, 
and dilute with water to volume. 

Analysis: Treat 10 mL of the Standard solution and 
10 mL of the Sampte solution as follows. To each, add 
5 mL of Sofutbn A, 2 ml of Solution B t 1 mL of Solution 
C, and 1 mL of perchloric add solution (3 in 100); mix; 
and allow fo stand for 15 min* 

Ac cep tance criteria: The Sampfe solution does not have 
a bJue co for that is darker fhan that of the Standard 
solution (0.05%). 

Defete the following: 

9 * hiaw Metals, Method U <231): MMT 20pg/g^o^n, 

)an-201S) 

e ORCANfC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

Standard solution: 0,04 mg/mL each of U5P Prazi- 
quantef Related CompoundA RS, USP Praziouantei Re- 
lated Compound B RS, and USP Praziqiiantel Related 
Compound C RS in Mobile phase 

Sampte solution: 20 mg/mL of Praziouantei in Mobile 
phase 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentages of praziquante! related com¬ 
pound A, praziquantel reJated compound B, or prazi- 
quantel related compound C In the portion of Prazi- 
quantel taken: 

Result - ( ru/rs ) X (CdCu) x 100 

tu - peak response of praziguantel related 
compound A, praziquanteJ refated 
compound B, or praziquantel related 
compound C from the Sampie solution 

r$ - peak response of prazlquantel reJated 
compound A, praziguantel related 
compound B, or praziguantel reiated 
compound C from the Standard solution 

G = concentration of USP Praziquantel Related 
Compound A RS, USP Praziguantel Related 
Compound B RS, or USP Praziguantel Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu - concentration of Praziguantel in the Sample 
solution (mg/mL) 

Accep tance criteria: See Tobie 1. 


Table 1 


Name 

Relatłve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Praziquantef related 
compound 

0,8 

0.2 

Praziouantei 

1.0 

— 


a 2-BenzoyJ-1,2,3,6,7,1 1 b-hexabydra-4^pyrazino [2,1-a]iSQqulnalln-4-c)ne. 
b 2“(Cyc Eohesty I ca rbo ny f)-2,3 H 6,7-te t.ra hydro-4 W-py razi m [2 ,1 -o] isoq u i n oj t n - 
4-one. 

c 2-( N- Fo rmyfh exahyd ro h i ppu ray ł-1,2,3*4-te trahy d ro i soq u rnol i n -1 -o ne. 


Tafole 1 (Conlinued) 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Praziquantel related 
compound B b 

1.8 

0,2 

Praziquantel related 
compound O 

2.1 

0.2 


n 2-Benzoyl-l ,2, 3,6,7 ,11 b-hexahydro-4tf-pyrazina [2,1 -a]i5oquinolin-4-one, 
Ł 2-(Cyc I oh exy Ica rb ony I ) -2,3,6, ?-te tra hy d rq-4 H-py razrno [ 2, 1 -a]i soq u i n o Fi n - 
4-one, 

c 2-(/V- Formy I hexa hyd roh fp pu roy I-1 ,2,3, 4-tetra hy droisoq u Fn oli n-1 -one. 

SFECIFit TESTS 

• LOSS ON Dryinc (731) 

Analysis: Dry a sample in a vacuum at a pressure not 
exceeding 5 mm of mercury at 50° over phosphorus 
pentoxide for 2 h. 

Acceptance criteria: NMT 0.5% 

ADD1TIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

• USP Reference Stamdards (11) 

USP Praziguantel RS 

USP Praziauantef Related Compound A RS 
2-Benzoyl-1,2,3,6,7,11 b-hexanydro-4H-pyrazino 
[2,1 -o]isoquinolin-4-one, 

C ig H T8 N 2 0 2 306.37 

USP Praziquantel Related Compound B RS 
2-(Cydohexylcarbonyl)-2,3,6,7-tetrahydro-4fr-pyrazino 
[2,1 -a]isoquinolin-4-ane* 

Ci 9 H 22 N 2 0 2 310.40 

USP Praziguantel Related Compound C RS 
2-(/V-Formylhexahydrohippuroyl-1,2,3,4Tetrahydroiso- 
guinolin-l-one, 

C 15 H 22 N 2 Q 4 342,39 


PraztguanteS Tablets 

DEFINITION 

Praziquantel Tablets contain NLT 90,0% and NMT 110.0% 
of the labeled amount of CigH^NzC^. 

iDENTIHCATSON 

« Procedurę 

Standard solution: 6 mg/mL of USP Praziquantel RS in 
methanol 

Sample solution: Equivalent to 30 mg of Praziquantef 
from a auantity of powdered Tablets, in a centrifuge 
tubę, Aad 5 rnL of methanol, agitate for 5 min, and 
centrifuge, Use the elear supernatanŁ 
Chromatographic system 
(See Chromatograpny <621), Thindayer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gei mixture 

Application voiume: 10 pL 
Deveioping solvent system: Ethyl acetale 
Analysis 

Samples: Standard solution and Sample solution 
Apply separately the Sample solution and Standard solu¬ 
tion, each as 1-cm wide bands, to a chromatographic 
piąte. Proceed as directed in the General Chapter, 
Develop the chromatogram in an unsaturated cham- 
ber, ustng developing solvent, unti! the solvent front 
has moved 8 cm. Remove the piąte from the cham- 
ber, air-dry, and examine under short-wavelength UV 
light. 















Acceptance criteria: The Rf value of the principal band 
of the Sample solution corresponds to that of the Sfer/?- 
dard solution. 

A5SAY 
® Procedurę 

Mobile phase: Acetonitrile and water (3:2) 

Standard solution: 0,18 mg/mL of USP Praziquantel RS 
in Mobile phase 

Sample stock solution: Weigh and finely powder NLT 
20 Tablets. Transfer a portion of the powder, equivalent 
to 150 mg of praziquantel, to a 100 -mL volumetric 
fiask. Add 70 mL of Mobile phase, sonicate for 5 min, 
dilute with Mobile phase to volume, mix, and filier. 
Sample solution: Transfer 3.0 mL of the fUtratę to a 
25-rrl volumetric fiask, and dilute with Mobile phase to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4-mm x 25-cm; 10-j.im packing L! 

Flow ratę: 1.5 mL/mtn 
Injection size: 10j.iL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of C^Hz^NzOz in the portion 
of Tablets taken: 


100-mL yolumetric fiask, add 10 mL of 0.1 N hydro- 
chloric add, and dilute with Difuent to volume. 
Sample solution: Pass a portion of the sofution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm, 1 0-jim packing LI 
Flow ratę: L5 mL/min 
Injection size: 20 jiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requfrements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis: 

Samples: Standard solution and Sample solution 
Calculate the percentage of praziguantel dissolved in 
the portion of Tablets taken: 

Resiilt - (ru/r s ) x C s x (V/L) x 100 

r y - peak response from the Sample solution 

r s - peak response from the Standard solution 

C s = concentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 900 mL 
L = label ciaim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeied amount of 
ChjHz^NzOz is dissolved 

o Uniformity of Dosace Units (905): Meet the 
requlrements 


Result = (ru/r s ) x (C 5 /C u ) x 100 

ry = peak response from the Sample solution 

n - peak response from the Standard solution 

C s = concentration of USP Praziquantel RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of praziguantel in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 


ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers* 

* USP Refehence Standards (11) 

USP Praziguantel RS 


Prazosin Hydrochloride 


PERFORMANCE TESTS 
O DlSSOLUTION (711) 

For products for human use 
Medium: 04 N hydrochloric add containing 2.0 mg 
of sodium lauryl sulfate per mL; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: Prepare a solution of USP Prazi¬ 
guantel RS in methanol containing (L/90) mg/mL, 
where L is the Tablet label daim in mg. Transfer 
5.0 mL of this solution to a 50-mL yolumetric fiask, 
and dilute with Medium to volume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Detector: UV 263 nm 
Blank: Medium 

Tolerances: NLT 75% (Q) of the labeied amount of 
Ci^H 24 N 2 Oz is dissotved. 

For products for veterinary use 
Medium: 0.1 N hydrochloric add containing 2.0 mg 
of sodium iauryl sulfate per mL; 900 mL 
Apparatus 2: 50 rpm, with peak vessels 
Time: 60 min 

Mobile phase: Acetonitrile and water (3:2) 

Diluent: Mix 600 mL of acetonitrile with 400 mL of pH 
7.4 phosphate buffer. 

Standard solution: Prepare a solution containing 
0.02 mg of USP Praziguantel RS per mL in methanol. 
Transfer 10.0 mL to a 100-mL yolumetric fiask, and di- 
lute with Diluent to yolume. Transfer 4.0 mL to a 



.xA> 


j 


Ci S H 2 iNsO, ■ HO 419.86 

Piperazine, 1 -{4-amino-6,7-dimethQxy-2~quinazolinyl)- 
4-(24uranylcarbonyl)- / monohydrochloride; 

1-(4-AminO“6,7“dimethoxy-2-guinazoJinylV4-(2-furoyf)piper- 
azine monohydrochloride [19237-84-4]. 

DEFINITION 

Prazosin Hydrochloride contains NLT 97.0% and NMT 
"03.0% of prazosin hydrochloride (C 19 H 2 iN 5 0^ - HCf), cal¬ 
cu lated on the anhydrous basis. 

[Notę —Care should be taken to prevent inhaling particles of 
Prazosin Hydrochloride and to prevent its contacting any 
part of the body.] 

IDENTIFICATION 

^ A, INFRARED ABSORPTION (197K) 

Sample: 1 mg/mL of Prazosin Hydrochloride in metha¬ 
nol prepared as follows. Dissolve 20 mg of Prazosin Hy¬ 
drochloride in 20 mL of methanol with the aid of gentle 
heat, and evaporate to dryness. Dry the residue under 
vacuum at 130° for 3 h. 
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Analysis: Proceed as directed with the residue so ob- 
tained and a similar preparatlon of USP Prazosin Hydro¬ 
chloride RS, 

Acceptance criteria: Meets the reguirements 
□ B. Ultraviolet Absorption (197U) 

Analytical wavdengths: 24 6 and 329 nm 
Sample solution: 7 pg/mL in methanolic 0.01 N hydro- 
chloric acid 

Acceptance criteria: Absorptivities, calculated on the 
anhydrous basis, do not differ by morę than 4.0%. 

* C. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Diluent: Chloroform, methanol, and diethylamine 
( 10 : 10 : 1 ) 

Sample solution: 5 mg/ml in DHuent 
Chrom atographrc system 
Application volume: 10 pL 

Developing solvent system: Ethyl acetate and diethyl¬ 
amine (190:10) 

Acceptance criteria: Meets Lhe reguirements 

* D. Identification Tests—General, Chloride (191): Meets 

the requirements 

ASSAY 
O PROCEDURĘ 

Mobile phase: Methanol, gladal acetk acid, and water 
(700:10:300). Add diethylamine in suffident ąuantity 
( 0.2 ml) such that the retention time of prazosin hydro- 
chloride is 6-10 min. 

Diluent: Methanol and water (700:300) 

Standard stock solution: 1 mg/mL of USP Prazosin Hy- 
drochloride RS in methanol 

Standard solution: 30 jig/mL of USP Prazosin Hydro- 
chloride RS in Diluent from the Standard stock solution 
Sample stock solution: 1 mg/ml of Prazosin Hydro- 
chloride in methanol 

Sample solution: 30 jag/mL of Prazosin Hydrochloride 
in Diluent from Sample stock solution 
Chromatographic system 
(See Chromo tography (621), System Suita bili ty.) 

Modę: IC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L3 
Fiow ratę: Adjusted to obtain a retention time of 6-10 
min for prazosin 
fnjection voiume: 5 pL 
System suitabriity 
Sample: Standard solution 
Suitabriity requirements 
Relative standard devration: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Ca kula te the percentage of prazosin hydrochloride 
(C]aH 21 hl 5 O 4 ' HCI) in the portion of Prazosin Hydro¬ 
chloride taken: 

Result = {fulr$) x ( Q/Cu ) x 1 00 

ru = peak response of prazosin from the Sample 
solution 

n = peak response of prazosin from the Standard 
solution 

Ci - concentration of USP Prazosin Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = concentration of Prazosin Hydrochloride in the 
Sample solution (pg/mL) 

Acceptance criteria: 97,0%-103.0% calculated on the 
anhydrous basis 


IMPURITIES 

* Residue on Ignition (281) 

Sample: 1 g of Prazosin Hydrochloride 
Acceptance criteria: NMT 0.4% 

[Notę—S ave the residue for the test for Iron.] 

De/e te the foliowing: 

•• Heaw Metals, Method II (231): NMT 50 ppm* (0 imsi i- 

fcrv2Dl B) 

* IRON 

Standard stock solution: Dissolve 100 mg of iron wire 
in 10 mL of hydrochloric acid with the aid of boiling. 
Cool, transfer to a 1000-ml volumetric fiask, and dilute 
with water to volume. 

Standard solution: 4.0pg/mL of iron In 0.2 N nitric 
add from Standard stock solution 
Sample solution: Dissolve the residue obtained In the 
test for Residue on Ignition in 20 mL of 2 N nitric acid. 
Siowly evaporate this solution to approximate!y 5 mL; 
transfer to a 25-mL volumetric fiask, using 0.2 N nitric 
acid as a wash soivent; and dilute with 0.2 N nitric acid 
to volume. 

Instrumental conditlons 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorptlon 
Analytical wavelength: 248 nm 
Lamp: Iron hoflow-cathode 
Flame: Air-acetylene 
Blank: Water 

Analysis: Determine the absorbances of the Standard 
solution and the Sample solution against the Blank. 
Acceptance criteria: The absorbance of the Sample so- 
fution is NMT that of the Standard solution (0.010%). 

* Nickel 

Standard stock solution: Dissolve 100 mg of nickel in 
10mL of nitric add with the aid of boiling. Cool, trans- 
ter to a 1000-mL volumetric fiask, and dilute with water 
to vo!ume. 

Standard solution: 4.0 pg/mL of nickel in 0.2 N nitric 
acid from Standard stock solution 
Sample solution: Prepare as directed In the test for 
tron . 

Instrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption 
Analytical wavelengtn: 232 nm 
Lamp: Nickel hollow-cathode 
Flame: Air-acetylene 
Blank: Water 

Analysis: Determine the absorbances of the Standard 
solution and the Sample solution against the Blank. 
Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT that of the Standard solution (0.010%). 

o ORGANIC IMPURITIES 

Buffer: 3.48 g/L of sodlum pentanesulfonate and 
3.64 g/L of tetramethyl ammonium hydroxide. Adjust 
with gladal acetic acid to a pH of 5.0. 

Mobile phase: Methanol and Buffer (500:500) 

System suitability solution: 0,032 mg/ml of USP 
Metodopramide Hydrochloride RS and 0.004 mg/mL of 
USP Prazosin Hydrochloride RS in Mobile phase 
Standard solution: 1 pg/mL of USP Prazosin Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 1 mg/mL of Prazosin Hydrochloride in 
Mobile phase 


Chroma t ogra phic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Cofunrm: 4.6-mm x 25-cm; 5-pm packlng LI 

Flow ratę: 1 mL/min 

(njection volume: 20 J-lL 

Run time: NLT 6 times the retention time of the 
prazosin peak 
System suita bil i ty 
Sample: System suitability solutbn 
Suitability requirements 

[Notę—T ne retention times of metodopramide and 
prazosin are 0.55 and 1.00, respettively.] 

Resolution: NLT 8 between metodopramide and 
prazosin 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity In 
the portion of Prazosin Hydrochloride taken: 

Result = (rjr 5 ) x (Cs/Cu) x 100 

r u = peak response of each individual impurity 
from the Sample solution 

r$ - peak response of prazosin from the Standard 
solution 

Cs - concentration of USP Prazosin Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Prazosin Hydrochloride in the 
Sample solution (mg/mL) 

Acceptance criteria 
Indmdual impurities: NMT 0.2% 

Total impurities: NMT 0-5% 

[Notę—D isregard peaks equal to or less than 0.05%.] 

5FECIFIC TE5T5 

* Water Determination, Method i (921); NMT 2.0% for 

the anhydrous form; 8.0%-15.0% for the polyhydrate 
form 

ADDmONAl REQUIRE1VSENTS 

® Pac kac iwg and Sto race: Preserve in tight, light-resistant 
contalners. 

* Laseling: Label rt to indicate whether it is anhydrous or 

is the polyhydrate. 
a USP Reference Standards (11) 

USP Metodopramide Hydrochloride RS 
Benzamide, 4-amino-5-chloro-N-[2-(diethy[arni- 
no)ethy I] -2-methoxy-, monohyd roch foride, 
monohydrate. 

C 14 H 22 CIN 2 02 * HCJ ■ HhO 354.27 
USP Prazosin Hydrochloride RS 


IPrazosSn Hydrochloride Capsules 

» Prazosin Hydrochloride Capsules contain an 
amount of GsHsiNfO., ■ HCI equivalenf to not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of prazosin 
(C19H21N5O4). 

Caution—Care shouid be taken to prevent inhal- 
ing particies of Prazosin Hydrochloride and to pre- 
vent its contacting any part of the body. 

Packaging and storage—Preserve in welhclosed, Ijght-re- 
sistant containers. 

USP Reference standards (Tl)— 

USP Prazosin Hydrochloride RS 


identifkation—To a portion of the contents of Capsules, 
equivalent to about 10 mg of prazosin, add 20 mL of a mix- 
turę of chloroform and methanof (1:1), shake by mechanical 
means for 10 minutes, and centrifuge. Apply as separate 
7.5-cm streaks 100 pL of this solution and 100 jiL of a Stan¬ 
dard solution of USP Prazosin Hydrochloride RS in a mixture 
of chloroform and methanol (1:1) containing about 0.5 mg 
per mL to a suitable thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
dromatographic silica gel mixture. Allow the streaks to dry, 
and develop the chromatogram in a solyent system consist- 
ing of a mixture of ethyl acetate and diethylamine (19:1) 
until the solyent front nas moved about three-fourths of the 
iength of the piąte. Remove the piąte from the devetoping 
cham ber, mark the so!vent front, allow the solyent to evap- 
orate, and view under short-wavelength UV light: prazosin 
appears as a dark blue band on a yeJTow-green ftuorescent 
background, and the Rt value of the prazosin band obtained 
from the solution from the Ca psute contents eorresponds to 
that obtained from the Standard solution. Spray the piąte 
evenly with a 1 in 50 solution of hydrochloric acid in potas- 
sium iodoplatinate TS: the R? value of the principa! band 
obtained from the solution from the Capsule contents corre- 
sponds to that obtained from the Standard solution. 
Pissolution (711)— 

Medium; 0.1 N hydrochloric add containing 3% sodium 
lauryi sulfate; 900 mL. 

Apparatus h 100 rpm. 

Time: 60 minutes. 

Procedurę — Determine the amount of Ct 9 H2iN 5 0 4 dis- 
solved, employinęj the procedurę set forth in the Assoy t us- 
ing a filtered portion of the solution under test as the Assoy 
preparation in comparison with a Standard solution having a 
known concentration of USP Prazosin Hydrochloride RS in 
the same Medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of Ci^H^NsO.j is dissolved in 60 minutes. 

Uniformify of dosage unifs (905): meet the reguire- 
ments. 

Procedurę for eon tent uniformity —Transfer the contents of 
a Capsule to a 100-mL volumetric fiask, add 50 mL of 0.01 
N methanolic hydrochloric add containing 30% water, 
shake by mechanical means for 15 minutes, adjust with the 
same solvent to volume, and mix. Filter through a mem¬ 
branę fil ter having a porosity of 1.2 pm and dilute, if neces- 
sary, a portion of the filtrate with the same solvent to a 
concentration of about TO pg of prazosin per mL. Prepare a 
Standard solution of USP Prazosin Hydrochloride RS in the 
same solyent having a known concentration of about 11 pg 
per mL. Concomitantly determine the absorbances of the 
solution from the Capsule contents and the Standard solu¬ 
tion in 1-cm cells at the wavełength of maxśmum absorb- 
ance at about 330 nm, with a suitable spectrophotometer, 
using the solyent as the blank. Calculate the guantlty, in 
mg r of prazosin (C^H^N^Ch) in the Capsule taken by the 
formula: 

(383.40/419.86)(0.G01 DQ(A U / A s ) 

in which 383.40 and 419.86 are the molecular weights of 
prazosin and prazosin hydrochloride, respectiyely; D is the 
dilution factor for the Capsule contents; C is the concentra- 
tion, in pg per mL, of USP Prazosin Hydrochloride RS, calcu- 
Jated on the anhydrous basis, in the Standard solution; and 
A u and 4; are the absorbances of the solution from the Cap¬ 
sule contents and the Standard solution, respectiyely. 

Assay— 

Mobile phase f Chromatographic system , and Procedurę — 
Proceed as directed in the Assay under Prazosin Hydrochlo¬ 
ride. 

Acid-methanol solution —To 300 mL of water in a 
1000-mL yolumetric fiask, add 0.85 mL of hydrochloric acid, 
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dilute with methanol to volume, and mlx. Transfer 300 mL 
of this solution to a 500-mL volumetric fiask, dilute with 
methanol to yolume, and mix. 

Standard preparation —Prepare a solution of USP Prazosin 
Hydrochtoriae RS in Acid-methanol solution having a Icnown 
concentration of about 0.2 mg per ml. Pipet 5 mL of this 
solution into a 100-mL volumetric fiask, add 45.0 mL of 
Acid-methanol solution, dilute with methanol to volume, and 
mix. 

Assay preparation^Re move, as completely as possibie, 
the contents of not less than 20 Capsules, and weigh. Trans¬ 
fer a guantlty of the contents, accurateiy weighed, equiva- 
lent to about 1 mg of prazosin hydrochionde, to a glass- 
stoppered fiask containing 50.0 ml of Acid-methanoi solu¬ 
tion, and shake by mechanical means for 30 minutes. Ptace 
the fiask in an ultrasonic bath for 30 minutes, cool to room 
temperaturę, and fliter the contents through a membranę 
fil ter (5 Jim or flner porosi ty). Transfer 25.0 mL of the filtrate 
to a 50-mL volumetric fiask, dilute with methanol to vol- 
ume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Prazosin Hydrochioride, Calculate the guantity, in mg, 
of prazosin (CicjhUiNsO*} in the portion of the contents of 
Capsules taken by the formula: 

(383.40/419,86}(0.1 Q(n// n) 

in which 383.40 and 419.86 are the molecular weights of 
prazosin and prazosin hydrochioride, respectively; C is the 
concentration, in jig per mL, of USP Prazosin Hydrochioride 
RS, cafculated on the anhydrous basis, in the Standard prep- 
oratbn; and r u and r 5 are the peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 


Prednicarbate 



C 27 H 3 fi.O'a 488.57 

Pregna~1,4-diene-3,20-dlone, 17-[(ethoxycarbonyl)oxy]- 
11 -hydroxy -21 -( 1 -oxopropoxy)-, (11 /?)-; 

1 10,1 7,21 -Trihydroxypregna-l ,4-diene-3,2G-dione 1 7-{ethyl 
carbonate) 21-propionate [73771-04-7]. 

DEFINITION 

Prednicarbate contains NLT 97,0% and NMT 102.0% of 
prednicarbate (C^HzeGs), caicuiated on the dried basis. 

IDENTIFICATION 
« A. flNFRARED ABSORPTION <197K) 

■ B. The retention time of the major peak of the Sampie 
sotution corresponds to that of the Standard solution, as 
obtained In the Assoy. 

ASSAY 
o Procedurę 

Prepare alf Solutions just before use. 

Mobile phase: Acetonitrile and water (50:60) 

System suitability solution: 3 jxg/mL each of USP 
Prednicarbate RS and USP Prednicarbate Related Con> 
pound A RS in Mobile phase. 


Standard solution: 0.6 mg/ml of USP Prednicarbate RS 
in Mobiie phase 

Sampie solution: 0.6 mg/mL of Prednicarbate in Mobiie 
phase 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 243 nm 

Column: 4-mm x 12.5-cm; packing LI 

Flow ratę: 0.7 mL/mln 

InjectSon voJume: 20 jlL 

Run time: 2 times the retention time of prednicarbate 
System suitability 
Sampie: System suitability solution 
[Notę —See Tobie 1 for the rdative retention times.] 
Suitability requrrements 
Resolution: NLT 3.0 between prednicarbate and 
prednicarbate related compound A 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of prednicarbate (C 27 H 36 OB} in 
the portion of Prednicarbate taken: 

Result - (ru/r$) x (Cs/Cu) x 100 

r u - peak response from the Sampie solution 

r s - peak response from the Standard sotution 

Q - concentration of USP Prednicarbate RS in the 
Standard solution (mg/mL) 

C u - concentration of Prednicarbate in the Sampie 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% on the dried basis 

IMPURITIES 

® ORGAMIC IMPURITIES 

Mobile phase, System suitability solution, Chromato¬ 
graphk system, and System suitability: Proceed as 
directed in the Assay . 

Sampie stock solution: 0.6 mg/mL of Prednicarbate in 
Mobile phase 

Sampie solution: 3 pg/mL of Prednicarbate In Mobile 
phase from the Sampie stock solution 
Analysrs 

Sam pies: Sampie stock solution and Sampie solution 
Calcutate the percentage of each individual impurity in 
the portion of Prednicarbate taken: 

Result = (ru A /rus) x D x 100 

r U Ą = peak response for each indlvidual Impurity 
from the Sampie stock solution 
rug - peak response of prednicarbate from the 
Sampie solution 

D - dilution factor for the Sampie solution 
Acceptance criteria: See Table h Dfsregard any peak 
with an area iess than 0.025 times the area of the main 
peak from the Sampie solution (0.0125%). 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NfViT (°/a\ 

Prednicarbate 

1.0 

_. 

Prednicarbate related 
comDOund A 

U 

1.0 

Any other indlvidua! 
impurity 

— 

0.5 

Total fmpurities 


2.0 














SPECIFIC TESTS 

* Optkal Rotation, Spedfic Rotation <781S) 

Sample solutian: 10 mg/mL in alcohol 
Acceptance criteria: +60 D to +66° 

■ Loss ON DRY1NG <731} 

Analysis: Dry at 105° for 6 h. 

Acceptance criteria: NMT 0.5% 

ADDITBONAL REQUIREMENTS 

* PA CK AG ING and Storage; Preserve in well-closed, light- 

resistant contalners, 

* USP Reference Standards (11) 

USP Prednicarbate RS 

USP Prednicarbate Related Compound A RS 
1,2-Dihydroprednicarbate. 


Prednicarbate Cream 


OEFINSTION 

Prednicarbate Cream contains NLT 90,0% and NMT 110,0% 
of the iabeled amount of prednicarbate (^H^Oe). It may 
contain a suitable preservative. 

IDENTIFICATION 

■ A. The retention time of the prednicarbate peak in the 
Sample solution corresponds to that of the Standard solu¬ 
tian , as obtained in the Assoy, 

ASSAY 

* Procedurę 

Solution A: 0.01 M monobasic potassium phosphate 
Solution B: Acetonitrile and dehydrated alcohol (2:1) 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

<%> 

Solution B 

(%•> 

0 

67 

33 

5 

67 

33 

45 

40 

60 

50 

40 

60 

55 

20 

80 

70 

20 

80 

75 

67 

33 

85 

67 

33 


Standard stock solution: 0,3 mg/mL of USP Predni¬ 
carbate RS in dehydrated alcohol 

Standard solution: 30 fig/mL of USP Prednicarbate RS 
prepared as follows, Transfer 10,0 mL of the Standard 
stock solution to a 100-mL volumetric fiask, Add 15 ml 
of tetrahydrofuran and 30 mL of Sofution B f and dilute 
with Solution A to volume. 

System suitability stock solution 1: 0,3 mg/mL each of 
USP Prednicarbate Related Compound B RS and USP 
Prednicarbate Related Compound C RS in dehydrated 
alcohol 

System suitability stock solution 2: Transfer 15 mg of 
USP Prednicarbate Related Compound A RS to a 50-mL 
volumetric fiask. Add 1.0 mL of System suitability stock 
solution 1 , and dilute with dehydrated alcohol fo 
volume. 

System suitability solution: Transfer 10,0 mL of the 
Standard solution to a volumetric fiask. Add 1,0 ml of 
System suitability stock solution 2 f 1 mL of tetrahydro- 
furan, and 2 mL of acetonitrife, Dilute with Solution A to 
20.0 mL. 

Sample solution: Transfer the equivalent of 3.0 mg of 
prednicarbate from a guantity of Cream to a 100-mL 
Yolumetric fiask, Add 15 mL of tetrahydrofuran, shake 


vigorous!y, and allow to stand in an ultrasomc bath un- 
til the sample has dissolved, Add 20 mL of dehydrated 
alcohol, and shake vigorously. Add 20 mL of acetoni¬ 
trile, and shake vigorously, I m media tely dilute with So¬ 
lution A to volume, and shake Yigorousiy, Allow to stand 
in an ice bath for at least 15 min. Shake yigorously, and 
pass through a folded paper fil ter. Pass the fi!tratę 
through a membranę filier of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 243 nm 

Column: 4.0-mm x 25-cm; 5-fim packing U 

Column temperaturo: 40° 

Flow ratę: 1 mL/min 
Injection volume; 60 tiL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 1.5 between prednicarbate and 
prednicarbate related compound A, System suitability 
solution 

Tailing factor: 0.7-1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard sofution and Sample solution 
Cafculate the percentage of the Iabeled amount of 
prednicarbate (C 27 H 3 * *O e } in the portion of Cream 
taken: 

Result - (ru/n) x (Q/Cu) x 100 

m = peak response from the Sample sofution 

r 5 = peak response from the Standard solution 

C s - concentration of USP Prednicarbate RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of prednicarbate in the 
Sample sofution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPURITIES 
« Organic Impurities 

Solution A, Solution B, System suitability stock solu¬ 
tion 1, System suitability stock solution 2, Mobile 
phase, Standard stock solution. Standard solution. 
System suitability solution, Sample solution, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Sensitivity solution: 0,03 ug/mL of USP Prednicarbate 
RS prepared as follows. Dilute 1.0 ml of the Standard 
sofution with dehydrated alcohol to 50.0 mL. Dilute 
1,0 mL of the resulting solution with Solution A to 
20.0 mL 

System suitability 

Samples: Standard solution, System suitability solution, 
Sensitivity solution 
Suitability requirements 
Resolution: NLT 1.5 between prednicarbate and 
prednicarbate related compound A, System suitability 
solution 

Tailing factor: 0.7-1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 3, Sensitivlty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each related compound 
and unknown impurity in the portion of Cream taken: 

Result = (ru/tr) x 100 

fu - peak response for each indEvidual impurity 
fr = sum of all the peak responses 
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Acceptance criteria: See Tobie 2. 


Table 1 


labie 2 


Name 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT (°/q) 

Prednicarbate related 
comoound B 

0.57 

2.0 

Prednicarbate related 
comoound C 

0.64 

2.0 

Prednicarbate 

1.0 

_ 

Prednicarbate related 
comoound A 

1.04 

— 

Any indtyidual related 
comoound 

— 

0.5 

Total i mourf ties 

— 

5.0 


PERFORMANCE TESTS 

* Minimum Fili: Meets the reguirements 

5PEOFIC TESTS 

* Consistency: At room temperaturę, a string of Cream 

having a length of 2 cm retains its shape on a gfass piąte 
for at least 10 min. It can be spreacl easity andhas no 
visible lumps. 

■ Microbial Enumeration Tests (61) and Tests for Speci 
fied NIicrgorganisms (62): It meets the requirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa . The total aerobfc bacterraf 
count does not exceed 10 z cfu/g. 

* PH <791) 

Sample soiution: Add 15 mL of boiling water to 3.5 g 
of Cream in a 50-mL eentrifuge tubę, and shake vigor- 
ously until an emulsion is formed. Loosen the cap, and 
place in a steam bath for 5 min, Centrrfuge the not 
soiution. After cooling to room temperaturę, collect the 
lower aqueous soiution in a gfass tubę. 

Acceptance criteria: 3.5-5.0 

ADDITIONAL REQUIREMENT5 

* PackaG łNG ano Storage: Presewe in tight, light-resistant 

containers, and storę at controlled room temperaturę. 

* USP Reference Standard* * <11) 

U5P Prednicarbate RS 

USP Prednicarbate Related Compound A RS 
1,2-DEhydroprednicarbate. 

USP Prednicarbate Related Compound B RS 
Prednisolone-17-ethylcarbonate, 

USP Prednicarbate Related Compound C RS 
Prednisolone-21 -propionate. 


Prednicarbate Ointment 


DEFINITION 

Prednicarbate Ointment contains NLT 90.0% and NMT 
110.0% of the labeled amount of prednicarbate 
(C^HjóOb) in a suitable ointment base. 

IDENTIFICATION 

* A. The retentlon time of the prednicarbate peak in the 

Sample soiution corresponds to that of the Standard solu - 
f/on, as obtained in the Assay. 

ASSAY 

* Procedurę 

Soiution A: 0.01 M monobasic potassium phosphate 
Soiution 8: Acetonitnle and dehydrated alcohol (2:1) 
Mobile phase: See Table 1. 


Time 

Soiution A 

Soiution B 

(min) 

(%y 

(% y 

0 

6 7 

33 

5 

67 

33 

45 

40 

60 

50 

40 

60 

55 

20 

80 

70 

20 

80 

75 

67 

33 

85 

67 

33 


Standard stock soiution: 03 mg/mL USP Prednicarbate 
RS in dehydrated alcohol 

Standard soiution: 30 fig/ml of USP Prednicarbate RS 
prepared as follows. Transfer 10.0 mL of the Standard 
stock soiution to a 100-mL volumetric fiask. Add 15 mL 
of tetrahydrofuran and 30 mL of Soiution B t and d ilu te 
with Soiution A to volume. 

System suitability stock soiution 1: 03 mg/mL each of 
USP Prednicarbate Related Compound B RS and USP 
Prednicarbate Related Compound C RS in dehydrated 
alcohol 

System suitability stock soiution 2: Transfer 15 mg of 
USP Prednicarbate Related Compound A RS to a 50-mL 
volumetric fiask. Add 1.0 mL of System suitability stock 
soiution 1, and dilute with dehydrated alcohol to 
voiume. 

System suitability soiution: Transfer 10.0 mL of the 
Standard soiution to a volumetric fiask. Add 1.0 mL of 
System suitability stock soiution 2 t 1 mL of tetrahydro¬ 
furan, and 2 mL of aceton i trile. Dilute with Soiution A to 
20.0 mL. 

Sample soiution: Transfer the equivalent of 3.0 mg of 
prednicarbate from a quantity of Ointment to a 100-mL 
Yofumetric fiask. Add 15 mL of tetrahydrofuran, shake 
vigorously, and allow to stand in an ultrasonic bath un¬ 
til the sample has dis$olved, Add 20 mL of dehydrated 
alcohoi, and shake vigorously. Add 20 mL of aceton!- 
trile, and shake vigorously. Immediately dilute with 5o- 
lution A to volume, and shake vigorously. Allow to stand 
in an ice bath for at least 15 min. Shake vigorously, and 
pass through a folded paper fil ter. Pass the fi! tratę 
through a membranę nlter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 243 nm 

Column: 4.0-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

FIow ratę: 1 mL/min 
Injection volume: 60 j.iL 
System suitability 

Sampies: Standard soiution and System suitability 
soiution 

Suitability reąuirements 

Resoiution: NLT 1.5 between prednicarbate and 
prednicarbate related compound A, Sysfem suitability 
soiution 

Taiiing factor: 0.7-1.5, Standard soiution 
Re!atrve standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
prednicarbate (C^HwOo) in the portion of Ointment 
taken: 

Result - (ru/n) x (Q/Cu) x 100 

r u = peak response from the Sample soiution 

r 5 - peak response from the Standard soiution 

























—' i 


Cs = concentration of USP Prednicarbate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of prednicarbate in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

IMPURITIES 

* Organ ic Impurities 

Solution A, Solution B, System suitability stock solu¬ 
tion 1, System suitability stock solution 2, Mobile 
phase, Standard stock solution, Standard solution, 
System suitability solution, Sample solution, and 
Chromatographic system: Proceed as directed in the 
Assay . 

Sensitivity solution: 0.03 pg/mL of USP Prednicarbate 
RS prepared as follows. Dilute 1,0 ml of the Standard 
solution with dehydrated alcohoi to 50.0 mL Dilute 
1.0 mL of the resulting solution wrth Solution A to 
20.0 mL. 

System suitability 

Samples: Standard solution. System suitability solution, 
SensitMty solution 
Suitability requirements 
Resolutlon: NLT 1.5 between prednicarbate and 
prednicarbate related compound A, System suitability 
solution 

Taiiing factor: 0.7-1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Signahto-noise ratro: NLT 3, 5ensitivity solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each related compound 
and unknown impurity in the portion of Ointment 
taken: 

Result = (ru/rr) x 100 

ru ~ peak response for each impurity 
rr = sum of all the peak responses 
Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Rel£Jtive 

fietention 

Time 

Acceptance 

Criteria, 

NMT 

Prednicarbate related 
compound B 

0.57 

20 

Prednicarbate related 
compound C 

0.64 

2.0 

Prednicarbate 

1.0 

_ 

Prednicarbate related 
compound A 

1.04 

— 

Any Endmdual related 
comoound 

— 

0.5 

Total impurities 

.— 

5.0 


PERFORMANCE TESTS 

* Minimum Ful: Meets the requirements 

SPECIFIC TESTS 

* Consistency: At room temperaturę, a string of Ointment 
having a iength of 2 cm retains its shape on a glass piąte 
for at least 10 min L ft can be spread easily and nas no 
visible lumps. 

e Microbial enumeration Tests (61) and Tests for Speci- 
fied Mjcroorcanisms (62): ft meets the requirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa . The total aerobic bacterial 
count does not exceed 10 2 rfu/g. 


ADD1TIONAL requirements 

* Packaging and Storage: Preserye in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Prednicarbate RS 

USP Prednicarbate Related Compound A RS 
1,2-Dihydroprednicarbate. 

USP Preanicarbate Related Compound B RS 
Prednisolone-17-ethylcarbonate, 

USP Prednicarbate Related Compound C RS 
Predrnsolone^l -propionate. 


Prednisolone 



(anhydrous) 360.44 

Pregna-1,4-diene-3,20-dlone, 11,17,21-trihydroxy-, (11/?)-, 
Ilftl7,21-Tnhydroxypregna-l,4-diene-3,2Q~dione (anhy- 
drous) [50-24-8]. 

Sesquihydrate 387.48 [52438-85-4]. 

» Prednisolone is anhydrous or contains one and 
one-half molecules of water of hydration. It con- 
ta?ns not less than 97.0 percent and not morę 
than 102.0 percent of C 21 H 2 &O 5 , calculated on 
the dried basis. 

Packaging and storage —Preserve in wdl-dosed contain¬ 
ers, 

Lahellng—Label it to indicate whether it is anhydrous or 
hydrous. 

USP Reference standards (Tl)— 

USP Prednisolone RS 

Identification— 

A: Infrared Absorption (197K), 

B: Ultrafiolet Absorption (197U)— 

Solution: lOpg per mL. 

Medium: methanol. 

Absorptivities at 242 nm, calculated on the dried basis, do 
not differ by morę than 2.5%, If a difference appears, dis- 
solve porUons of both the test spectmen and tne Reference 
Standard in ethyl acetate, evaporate the Solutions to dry- 
ness, and repeat the test on tne residues. 

Specifk rotation (7815): between +97° and +103°. 

Test solution: 10 mg per mL, in dloxane. 

Loss on drying <731}—Dry it in vacuum at 105° for 
3 hours: anhydrous Prednisolone loses not morę than 1.0%, 
and hydrous Prednisolone not morę than 7.0%, of its 
weight. 

Residue on ignition (281): negligtble, from 100 mg, 
Sefenlum (291); 0,003%, a 200-mg test specimen being 
used, 

Chromatographic purify— 

Solution A —Preparę a filtered and degassed mixture of 
water and acetonitrile (77:23). 

Solution 8—Prepare a filtered and degassed mixture of 
wa:er and acetonitrile (60:40). 

Mobile phase —Use variab!e mixtures of Solution A and So- 
iuthn B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 


USP Monographs 















Diluent: a mixture of water and acetonitrile (1:1). 

Standard solution—Dis solve an accurately welghed quan- 
tity of USP Prednisolone RS in Diluent, and dilute guantita- 
tively, and stepwise if necessary, with Dituent lo obtain a 
solution having a known concentration of about 0.01 mg 
per mL. 

System suitability solution —Dissolve an accurately weighed 
guantity of USP Prednisolone RS and hydrocortlsone in Dilu¬ 
ent to obtain a solution having a known concentration of 
about 1 mg per ml and 0.06 mg per mL, respectively. 

Test solution —Transfer about 25 mg of Prednisolone, ac¬ 
curately weighed, to a 25-mL volumetric fiask, dissolve in 
and dilute with Diluent to volume, and mix. 

Chromotographic system (see Chromatography {621})—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4,6-mm x 30-cm column that contains 5-pm packing 
LI, The flow ratę is about 1.5 mL per minutę. The column 
temperaturę is mamtained at 40°. The chromatograph is 
programmed as foilows. 


Time 

(minutes) 

Solution A 

f%> 

Solution B 
(%) 

E lu t i on 

0 

100 

0 

equllibration 

0-25 

100 

0 

Isocratic 

25-45 

10Q->0 

0^100 

linear gradient 

45-60 

0 

100 

isocratic 

60-61 

o-»too 

10Q=>0 

llnear gradient 

61-100 

100 

0 

re-eauilibration 


Chromatograph the System suitahility solution, and record 
the peak responses as directed for Procedurę: the relative 
retentton times for prednisolone and hydrocortisone are 
about 1.0 and 1.06, respectively; and the height of the 
smallest peak is not less than 2 times the height of the 
valley between the prednisolone and hydrocortisone peaks. 
Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę: the relative standard 
deviation for replicate injections is not morę than 5,0% for 
the prednisolone peak. 

Procedurę—Separately inject equal vo!umes (about 20 jiL) 
of the Standard solution and Test solution into the chromato¬ 
graph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calcu late the percentage of 
each impurity in the portion of Prednisolone taken by the 
formula: 

2500(C / W)(n / rj) 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisolone RS in the Standard solution; W is the weight, in mg, 
of prednisolone used to prepare the Test solution; r t is the 
peak response for each impurity in the Test solution; and r* is 
the peak response obtained from Ehe Standard solution: no 
impurity greater than 1.0% and only one peak greater than 
0.5% is found; and not mora than 2.0% of totaT impurities 
is found. 

Assay— 

Mobile phase —Prepare a solution containing a mixture of 
butyl chloride, water-saturated butyl chloride, tetrahydro- 
furan, methanol, and glatiaf acetic acid (95:95:14:7:6), 

Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

internat standard solution —Prepare a solution of 
betamethasone in tetrahydrofuran containing 5 mg per mL. 
Dilute this solution with water-saturated chloroform, and 
mix to obtain a solution having a finał concentration of 
0.5 mg per ml. 

Standard prepara don—Transfer about 10 mg of USP Pred¬ 
nisolone RS, accurately weighed, to a 100-mL volumetric 
fiask, and dissolve in 5.0 mL of methanol. Add 20.0 mL of 
internat standard solution , and mix. Dilute with water-satu¬ 
rated chloroform to lOO.O mL, and mix. 


Assay preparation -^Transfer about 10 mg of Prednisolone, 
accurately weighed, to a 100-mL volumetric fiask, and dis- 
solve in 5.0 ml of methanol. Add 20.0 mL of Interna! stan¬ 
dard solution , and mrx. Dilute with water-saturated chloro- 
form to lOO.OmL, and mix. 

Chromotographic system (see Chromatography (621 ))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing 13, The 
flcw ratę is about 1 mL per minutę. Chromatograph four 
replicate injections of the Standard preparation, and record 
the peak responses as directed for Procedurę: the relative 
retention times are about 0.7 for betamethasone and 1.0 for 
rednisolone; the resolution, R f between prednisolone and 
etamethasone is not less than 3.5; and the relative stan¬ 
dard deviation for replicate injections is not morę than 
2 . 0 %, 

Procedurę—Separately inject equal voiumes (about 10 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTcufate the quan- 
tity, in mg, of OnhbaOs in the portion of Prednisolone taken 
by the fuimuld: 

0,1 C(Ru/Rs) 

in which C is the concentration, in pg per ml, of USP Pred¬ 
nisolone RS in the Standard preparation; and R u and fis are 
the peak response ratios of prednisolone to the internal 
standard obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Prednisolone Cream 


» Prednisolone Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labefed amount of C 2 iH 2B 0 5 , in a suitable 
cream base. 

Packaging and starage —Preserve in coflapsible tubes or 
in tight containers, 

USP Reference standards (11)— 

USP Prednisolone RS 

Identification —Ev a pora te in a test tubę to dryness about 
5 mL of the dilute solution obtained in the Assay. Add 2 to 
3 mL of warm perchloric acid, mix, and warm on a steam 
bath for about 2 minutes: a blood-red color develops. Add 
5 mL of water: the color is not discharged. 

Minimum fili (755): meets the regmrements. 

Assay— 

Sulfuric acid reagent —Prepare a solution of sulfuric acid, 
dehydrated aicohol, and water solution (4:3:3). 

Modified phenylhydrozine-suKurie add 75—Dissolve 65 mg 
of phenylhydrazine hydrochloride in 100 mL of Sulfuric acid 
reagent. 

Standard preparation —Dissolve in dehydrated aicohol a 
suitable auantity, accurately weighed, of USP Prednisolone 
RS, and dilute Cjuantitatively ancfstepwise with dehydrated 
aicohol to obtain a solution having a known concentration 
of about 0.1 mg per mL. 

Assay preparation —To an accurately weighed portion of 
Cream, equrvafent to about 20 mg of prednisolone, add 
25 mL of dehydrated aicohol. Warm on a steam bath to 
disperse the assay speclmen, then chlll to congeal it. Filter 
through pa per, previousfy washed with dehydrated aicohol, 
into a 200-mL volumetric fiask. Repeat twke morę, starting 
witn "add 25 mL of dehydrated aicohol." Dilute with dehy¬ 
drated aicohol to volume. (Retain about 5 mL of this diiu- 
tion for the Identification test) 








Procedurę —Pipet 2 mL of Assay preparation into each of 
two 50-mL conical flasks (identify as Assay preparation and 
Assay preparation blank). Pipet 2 mL of Standard preparation 
into each of two 50-mL conical flasks (identify as Standard 
preparation and Standard preparation blank), Pipet 2 mL of 
dehydrated alcohol into a 50-mL conical fiask (identify as 
Reagent blank), Add 20.0 mL of Sulfuric acid reagent to the 
Assay preparation blank and to the Standard preparation 
blank . Aod 20.0 mL of Modified phenyfhydrazine-sulfuric add 
to the Assay preparation, to the Standard preparation , and to 
the Reagent blank, respective!y. Maintain the flasks in a 
water bath at 60° for about 45 minutes, then chiII in a 
water-ke bath. Filter each through a fine-porosity, sintered- 
glass funnel, and identify the filtrate flasks correspondingly. 
Concomitantl/ determine the absorbances of the Solutions 
at the wavelength of maximum absorbance at about 410 
nm, with a suita ble spectrophotometer, against dehydrated 
alcohol. Calculate the quantity, in mg, of CjiłtaOj in the 
portion of Cream taken by the formula: 

2O0CI(Au - A m ~ A) / (As - Ass - Aj)] 

in whtch C is the concentration, in mg per mL, of USP Pred¬ 
nisolone RS in the Standard preparation, Au and A are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation, respectively, Au& and As are the 
absorbances of the Solutions from the Assay preparation 
blank and the Standard preparation blank, respectiveiy, and 
A R is the absorbance of the Reagent blank. 


Prednisolone Orał Solution 


» Prednisolone Orał Solution contains not less 
than 90.0 percent and not morę than 1 10.0 per- 
cent of the labeied amount of prednisolone 
(C 21 H 23 O 5 ). It may eontam alcohol. 

Packaging and storage—Preserve in tight, light-resistanl 
contamers, 

USP Reference standards (11)— 

USP Prednisolone RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay. 
pH (791): between 3.0 and 4.5. 

Afcohoi DetermEnation, Method I! (611) (if present): not 
less than 90.0% and not morę than 115.0% of the labeied 
amount. 

Assay— 

Citrate buffer —Piepaie a 0.0033 M solution uf eiLrlc acid 
in water, adjust with t N sodium hydroxide to a pH of 6.2, 
and mix. 

Diluting solution: a mixture of methanol and water 

(1:1). 

Mobile phase —Prepare a fil te red and degassed mixture of 
Citrate buffer and methanol (31:19). Make adjustments if 
necessary (see System Suitability under Chromatography 
{621)). 

System suitability solution —Dissolve su) ta ble guantities of 
precfnisolone and hydrocortisone in a mixture of methanol 
and water (1:1) to obtain a solution contalning about 
100 pg per mL and 90 gg per mL, respectively. 

Standard preparation-—Qhso\ve an accurately weighed 
guantfty of USP Prednisolone RS in Diluting solution, and di- 
lute guantitativefy, and stepwise if necessary, with Diluting 
solution to obtain a solution having a known concentration 
of about 0.1 mg per mL. 


Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 5.0 mg of pred¬ 
nisolone, to a 50-mL volumetric fiask, dissolve in Diluting 
solution , shake by mechanical means for 15 minutes, dilute 
with Diluting solution to volume, and tnix. 

Chromatographk system (see Chromatography (621))—The 
licuid chromatograph is eauipped with a 254-nm detector 
ard a 4,6-mm x 15-cm column that contains packing L10. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution, and record the peak responses as 
directed for Procedurę : the relative retention times are about 
0.8 for hydrocortisone and 1,0 for prednisolone; the resolu- 
tion, R, between hydrocortisone and prednisolone is not less 
than 2.5; and the relative standard deviation for replicate 
injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 10 |iL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of prednisolone (C^NzaOs) in the volume of Orał 
Solution taken by the formula: 

50 C(ru/n) 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisolone RS In the Standard preparation; and and r s are 
the peak responses obtainea from the Assay preparation and 
the Standard preparation , respectively. 


Prednisolone Tabłets 


» Prednisolone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of C 2 |H 2 8 0 5 . 

Packaging and storage —Preserve in well-closed contain¬ 
ers. 

USP Reference standards (11)— 

USP Prednisolone RS 

Identification—Pulverize a number of Tablets, equivafent 
to about 50 mg of prednisolone, and dlgest with 25 mL of 
chloroform for 15 minutes. Filter the mixture, and evaporate 
the filtrate on a steam bath to dryness. Wash the residue 
wilh two 10-mL portions of hot solvent hexane, decanting 
the supernatant each time and discarding it. Digest the resi¬ 
due with 25 mL of dehydrated alcohol, warmfng slightly, for 
15 minutes. Filter the warm solution, and evaporate the fil¬ 
trate to a volume of 2 to 3 mL. Add solvent hexane until the 
maturę [ust becomes turbid, chill it to effect crystallization, 
collect tne crystals, and dry them at 60° for 1 hour: the 
crystals of prednisolone so obtained respond to Identification 
test A under Prednisolone. 

Dissolution (71 1}— 

Medium: water; 900 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount in solution on filtered 
portions of the Dissolution Medium, suitably diluted at the 
wavelength of maximum absorbance at about 246 nm, with 
a suitable spectrophotometer in comparison with a Standard 
solution having a known concentration of USP Prednisolone 
RS, An amount of alcohol not to exceed 5% of the total 
volume of the Standard solution may be used to bring the 
prednisolone standard into solution prior to dilution with 
water. 

Toferances —Not less than 70% (Q) of the labeied amount 
of CżiHjbOs is dissolved in 30 minutes. 


USP Monographs 






Uniformity of dosage units (905): meet Ihe require- 

ments. 

Procedurę for content uniformity— 

Mobile phase, tntemal standard solution, Standard prepara- 
tion, and Chromatographic system —Prepare as directed in 
the Assay under Prednisobne. 

Test preporation —Place 1 tablet in a suitable Container 
Place 0.5 mL of water directly on the tablet, and atlow to 
stand untit disintegrated (about 30minutes). Cently agitate 
the Container to ensure that the tablet is completefy cfismte- 
grated. Add 2.0 ml of Interna! standard solution for each mg 
of labeled tablet strength, and sonicate for about 10 min- 
utes. Dilute with a quantity of water-saturated chloroform 
approximatety four times the volume of added Internal stan- 
aard solution, Add a few glass beads, close the Container, 
and shake vigorously for about 30 minutes, Centrifuge, or 
allow to stand until a elear solution is obtained, Analyze the 
elear solution as directed under Procedurę. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Prednisobne. Calcufate the quantity, in mg, of 
in the Tablet taken by the formula- 

( m)(Ru/Rs) 

in whlch f is the ratio of the vofume of the Interna! standard 
solution f in mL, in the Test preporation to the volume, in mL, 
of the Internal standard solution in the Standard preporation, 
Ws is the weight, in mg, of USP Prednisobne RS taken for 
the Standard preporation, and the other terms are as defined 
therein. 

Assay— 

Mobile phase , tntemal standard solution, Standard prepara- 
tion, and Chromatographic system— Prepare as directed in 
the Assay under Prednisobne. 

Assay preporation— A/eigh and ftnely powder not less 
than 10 tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 10 mg of prednisolone, to 
a 100-mt volumetric fiask, Add 20.0 mL of Internal standard 
solution , and sonicate for lOmmutes. Dilute with water-satu- 
rated chloroform to volume, and shake for 30 minutes, Cen- 
trifuge this mixture, and use the elear supernatant. 

Procedurę —Proceed as directed for Procedurę tn the Assay 
under Prednisobne , Calculate the guantity, in mg, of 
OtHzaG* in the portion of Tablets taken by the formula: 

0.1C(/W* S ) 

in which the terms are as defined therein. 


Prednisolone Acetate_ 

C^HwOg 402.48 

Pregna-l^-diene-S^O-dione, 21~(acetyloxy)-l 1 ,T7- 
dihydroxy-, (11 /3)-. 

11 fil 7,2l4nhydroxypregna-1,4-diene-3,20-dione 21 -ace¬ 
tate [52-21-1], 

» Prednisolone Acetate contains not less than 
97.0 percent and not morę than 102.0 percent of 
C 2 3 H 3 d 0 6/ calculated on the dried basis, 

Packagmg and storage— Preserve in well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Reference standards (11)— 

USP Prednisolone Acetate RS 


Identification— 

A: Infrared Absorption (197K), 

B: Ultroviolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: methanol 

Afosorptivities at 242 nm, calculated on the dried basis, do 
not differ by morę than 2.5%, 

Specifk rotation (781S): between +112° and +119°. 

Test solution: 10 mg per mL, in dfoxane. 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 1.0% of its weight. 

Chromatographic purity— 

Mobile phase —Prepare a filtered and degassed mixture of 
isooctane, butyl chloride and methanol (49:49:2), Make ad- 
justments if necessary (see System Suitability under Chroma- 
togrophy (621)). 

Test solution —Transfer about 10 mg of Prednisolone Ace¬ 
tale, accurately weighed, to a suitable Container, dissolve in 
10 mL of chloroform, and mix. 

Chromatographic system (see Chromatography (621))— 
The liquid chromatograph is equipped wkn a 254-nm de- 
tector and a 6,0-mm x 4.0-cm column that contains pack- 
ing L3, The flow ratę is about 3 mL per minutę. Chromato¬ 
graph the Test solution , and record the peak responses as 
directed for Procedurę: the column efficiency is not less than 
800 theoretical plates; and the relative standard deviation 
for replicate injections is not morę than 2*0%. 

Procedurę —Inject a volume (about 10 pL) of the Test solu- 
ticn into the chromatograph, record the thromatogram, 
and measure all the peak responses, Calculate the percent- 
age of each impurity in the portion of Prednisolone Acetate 
taken by the formula; 

100(n/n) 

in which r f is the peak response for each impurity; and r s h 
the sum of the responses for all the peaks: not morę than 
1.0% of any individual impurity is found; and not morę 
than 2.0% of total impurities is found. 

Assay— 

Mobile phase—Prepare a solution containing a mixture of 
rr-butyl chloride, water-saturated n-butyl chloride, tetrahy- 
drofuran, methanol, and glacial acetic acid (95:95:14:7:6). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Internat standard solution —Prepare a solution of beta¬ 
methasone in tetrahydrofuran containing 10 mg per mL. Di¬ 
lute this solution with water-saturated chloroform, and mix 
to obtain a solution having a finał concentration of about 
1 mg of betamethasone per mL. 

Standard preparadon— Transfer about 10 mg of USP Pred¬ 
nisolone Acetate RS, accurately weighed, to a 100-mL volu- 
melric fiask; add 20.0 mL of Inter nul standard solution; and 
di$solve, using sonication if necessary. Dilute with water-sat¬ 
urated chloroform to volume, and mix. Dilute 5.0 mL of the 
solution so obtained with water-saturated chloroform to 
20,0 mL to obtain a solution having a known concentration 
of about 25 pg of USP Prednisolone Acetate RS per mL. 

Assay preporation —Transfer about 10 mg of Prednisolone 
Acetate, accurately weighed, to a 100-mL volumetric fiask; 
add 20.0 ml of Internal standard solution; and dissolve, us¬ 
ing sonication if necessary. Dilute with water-saturated chlo¬ 
roform to voIume, and mix, Dilute 5.0 ml of the solution so 
obtained with water-saturated chloroform to 20,0 mL, 

Chromatographic system (see Chromatography (621))—The 
Jiquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing L3. The 
flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preporation, and record the peak responses as di¬ 
rected for Procedurę: the relatwe retention times are about 
l.ć for betamethasone and 1.0 for prednisolone acetate; the 





resolution, R f between prednisolone acetate and 
betamethasone is not less than 3,0; and the relatiye stan¬ 
dard deviation for replicate injeclions is not morę than 
2 . 0 %, 

Procedurę —Separately inject equal yolumes (about 10 pL) 
of the Standard preparation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg, of C 23 H 30 O 6 in the port!on of Prednisolone Ace¬ 
tate taken by the formula: 

0AC(Ru/Rs) 

in which C is the concentration, in ag per ml, of USP Pred- 
nisofone Acetate RS in the Standard preparation; and Ru and 
fii are the peak response ratios obtained from the tony 
preporation and the Standard preparation , respectiyely. 


Prednisolone Acetate Injjectahle 
SyspeEPasSoi 

» Prednisolone Acetate Injectabie Suspension is a 
sterile suspension of Prednisolone Acetate in a 
suitable aqueous medium, It contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of C 23 H 30 O 6 . 

Packaging and stora ge —Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

USP Reference sfandards (11)— 

USP Prednisolone Acetate RS 

Identificatgon—Altów a volume of Injectabie Suspension, 
equivalent to about 50 mg of prednisolone acetate, to set- 
tle. Decant and discard the supernatant. Dissolye the residue 
in 6 mL of alcohol. Evaporate the solution, with the a id of a 
current of air, to half its yolume, when crystallization occurs. 
Chill, if necessary, to aid crystallization, Filter the crystals, 
and allow to dry with the aid of a current of air: the crystals 
so obtained respond to Identification test A under Predniso¬ 
lone Acetate , 

pH (791): between 5.0 and 7.5. 

Other reguirements—It meets the requirements under im 
jecthns and tmpianted Drug Products (1). 

Assay— 

Mobile phase —Prepare a filtered and degassed mbtture of 
water and acetonitrile (60:40). Make adjustments if neces¬ 
sary (see System Suitability under Oiromalogrophy (621)). 

Methanol-acetonitriie solution— Prepare a solution by mix- 
ing equal volumes of methanot and acetonitrile. 

Standard preparation —Dissolye an accurately weighed 
quantity of USP Prednisolone Acetate RS in Methanol-aceto- 
nitrile solution, and di tu te quantitatively, and stepwise if nec¬ 
essary, with Methanof-aceton i tnie solution to obtain a solu- 
don naving a known concentration of about 0.1 mg per mL 
Assay preparation —Transfer an accurately measured vol- 
ume of Injectabie Suspension, equivalent to about 50 mg of 
prednisolone acetate, to a 50-mL yolumetric fiask, add 
Methanol-acetanitrite solution to vo!ume, and mix. Pipet 5 mL 
of this solution into a second 50-mL yolumetric fiask, dilute 
with Methanohacetonitnfe soiution to yolume, and mix. 

Chromatographic system (see Chromatography (62 1))—The 
liquid chromatograph is eauEpped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The ffow ratę is about 1 mL per minutę, Chromatograph the 
Standard preparation , and record the peak response as di- 
rected for Procedurę; the capacity factor, /c', is not less than 
3.0, and the relatiye standard deviation for replicate injec- 
tions is not morę than 3.0%. 


Procedurę—Separately inject equal yolumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of in each mL of the Injectabie Suspen¬ 

sion taken by the formula: 

5Q0(CfV)(rofrd 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisolone Acetate RS in the Standard preparation, V Is the 
yolume, in mL, of Injectabie Suspension taken, and r 0 and n 
are the peak responses for prednisolone acetate obtained 
from the Assay preparation and the Standard preparation , re- 
spectiy ely. 


Prednisolone Acetate Opiithalsnic 
Suspension 

» Prednisolone Acetate Ophthalmic Suspension is 
a sterile, aąueous suspension of prednisolone 
acetate containing a suitable antimicrobial preser- 
vative. It may contain suitable buffers, stabilizers, 
and suspending and viscosity agents. It contains 
not less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of C 23 H 30 OS. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Prednisolone Acetate RS 

Identification—Transfer a yolume of Ophthalmic Suspen¬ 
sion, equivalent to about 7.5 ma of Prednisolone Acetate, to 
a test tubę, add 5 mL of chloroform, and shake. Centrifuge, 
and apply 20 pL of the chloroform layer and 20 jjL of a 
Standard solution of USP Prednisolone Acetate RS in chloro¬ 
form containing 1.5 mg per mL on a thin-layer chromato¬ 
graphic piąte (see Chromatography (621)) coated with a 
0.25-mm layer of chromatographic silica gel mixture. De- 
yetop the cnromatogram in a mixture of chloroform and 
acetone (4:1) until the so!vent front has moved about three- 
fourths the length of the piąte. Mark the solvent front, and 
locate the spots on the piąte by examining under UV llght: 
the Rf value of the principal spot obtained from the solution 
under test corresponds to that obtained from the Standard 
solution. 

Sterility Tests (71): meets the reguirements. 
pH (791): between 5.0 and 6,0. 

Assay— 

Mobile phase —Prepare a suitably filtered and degassed 
solution of water and acetonitrile (3:2). Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard preparation —Dissolye an accurately weighed 
guantity of USP Prednisolone Acetate RS in a mixture of 
acetonitrile and water (1:1) to obtain a solution having a 
known concentration of about 0.1 mg per ml. 

System suitability preparation— Prepare a solution of pred¬ 
nisolone in a mixture of acetonitrile and methanol (1:1) hav- 
ing a concentration of about 0.1 mg per mL, Mix eguat 
yolumes of this solution and the Standard preparation. 

Assay preparation— Transfer an accurately measured yol¬ 
ume of Ophthalmic Suspension, equivalent to about 5 mg 
of prednisolone acetate, to a 50-mL yolumetric fiask. Dilute 
with a mixture of acetonitrile and water (1:1) to yolume, 
and mix. 

Chromatographic system (see Chromatography (621 ))—The 
liquid chromatograph is eguipped with a 254-nm detector 
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and a column that contains packing LI . The ffow ratę is 
about 2 mL per minutę. Chromatograph the Standard prepa- 
radon and the System suitability preparation, and record the 
peak responses as directed for Procedurę; the relative reten- 
tion times are 0.5 for prednisolone and 1.0 for prednisolone 
a c eta te, the column erficiency is not Jess than 7000 theoreti- 
cal plates, the taił Ing factor ts not morę than 2.0, and the 
resoiution, R, between prednisolone and prednisolone ace- 
tate Is not less than 2.0. 

Procedurę—Sępa rately inject equai volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
Uty, in mg, of C 2 3 Hi D 0 6 In each mL of the Ophthalmlc Sus- 
pension taken by the formula: 

50(C/V)(r u /rs) 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisolone Acetate RS In the Standard preparation , V is the 
volume, In mL, of Ophthalmic Suspenslon taken, and ru and 
^ are the peak responses obtained from the Assny prepara- 
tion and the Standard preparation , respective!y. 


Prednisolone Compounded Orał 
Suspenslon, Veterinary 

DEFINITION 

Prednisolone Compounded Orał Suspenslon, Veterinary con¬ 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of prednisolone (OnhheOs). 

Prepare Prednisolone Compounded Orał Suspenslon, Veteri- 
nary, 20 mg/mL, as follows (see Pharmaceutical Com- 
pa u nding—Nom terile Prepo ra tions {795)). 


Prednisolone powder 

2 q 

PudfEed Water 

a smali amount 

Syrup, NF. a sufficient auantilv to make 

100 mi 


Pour the weighed Prednisolone powder Into a suitable mor¬ 
fa r. Wet the powder with a smali amount of Purified 
Waler, and tri tu ratę to make a smooth pastę. Add the 
Syrup In smali portions aImost to volume, and mix tlior- 
oughly after each addition. Transfer the contents of the 
mortar stepwlse and quantitatlvely to a callbrated Con¬ 
tainer. Add sufficient Syrup to bnng the preparation to 
finał volume, Shake to mix welL 

ASSAY 
« Procedurę 

Mobile phase: Acetonitrile and water (30:70). Fllter, 
and degas. 

System suitability solution: 1 mg/mL of USP Predniso- 
lone RS and 0.06 mg/mL of USP Hydrocortlsone RS in 
Mobile phase 

Standard solution: 0.2 mg/mL of prednisolone pre- 
pared from USP Prednisolone RS In Mobile phase 
Sample solution: Shake thoroughly each bottle of Orał 
Suspenslon, Veterinary. Transfer 1.0 mL of the Orał Sus¬ 
pension, Veterinary into a 100-mL voJumetric fiask, and 
difute with Mobile phase to yolume to obtain a solution 
having a nominał concentration of 0.2 mg/mL of 
prednisolone. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 246 nm 

Column: 4.6-mm x 15-cm; 3-jam packing LI 

Column temperaturę: 40° 

Ffow ratę: 1,0 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for prednisolone 
and hydrocortisone are about 1.0 and 1.06, 
respectlvely,] 

Suitability requirements 

Resoiution: NLT 2.0 between prednisolone and hy¬ 
drocortisone, System suitability solution 
Taifing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 

Peak-to-vaf[ey ratio: The ratio of the height of the 
smallest peak to the height of the valley between the 
prednisolone and hydrocortisone peak is NLT 2, Sys¬ 
tem suitability; solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prednisolone (C 2 iH 2e 0 5 ) in the portion of Ora! Suspen¬ 
sion, Veterinary taken: 

Result - (ru/rs) x ( C s /Cu ) x 100 

r u - peak response of prednisolone from the 

Sample solution 

fs = peak response of prednisolone from the 
Standard solution 

Cs - concentration of prednisolone in the Standard 
solution (mg/mL) 

Cu = nominał concentration of prednisolone in the 
Sample solution (mg/mL) 

Acceptance criteria; 90.0%-110.0% 

SPECIF9G TESTS 

* pH (791): 2.6-3.6 

ADDITiONAL REQUIREMENTS 

* Packaging and Storage: Package in trght, light-resistant 
contalners. Sforę at 2°-8° or at controlled room 
temperaturę. 

* Labeung; Label It to ind ica te that it Is to be well-shaken 
before use, and to State the Beyond-Use Datę. Label It to 
state that it is for veterinary use only. 

° Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded wlien stored at 2 C “8° or at con- 
troJled room temperaturę 

* USP Reference Standard* (11) 

USP Hydrocortisone RS 
USP Prednisolone RS 


Prednisolone Hemisuccinate 



C^H^Oa 460.52 

Pregna-1,4-diene-3,20-dione, 21 -(3-carboxy-1-oxopropoxy) 
11,17-dihydroxy-, (11 P)-* 

11/3,1 7,21-Tnhydroxypregna-l,4-diene-3,20-dione 
21-(hydrogen succinate) [2920-86-7]. 











»Predniso!one Hemisuccinate contatns not less 
than 98,0 percent and not morę than 102.0 per- 
cent of C 2 sH 3 20 a , calculated on the dried basis. 

Packaging and storage —Preserve in tight containers. 

USP Referęnce standard; (11 )— 

USP Prednisolone Hemisuccinate R5 
Identification— 

A: infrared Absorption (19 7K). 

B: Ultraviolet Absorption (197U)— 

Soiution: 20 jag per ml. 

Medium: methanaL 

Absorptivities at 243 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Specific rotation (781S): between +99° and +104 a . 

Test soiution: 67 mg per mL, in d!oxane. 

Loss on drying (731)—Dry it in vacuum at 65° for 3 hours: 
tt loses not morę than 0.5% of its wdght. 

Residue on ignition (281): neqliqlble, from 100 mq. 
Assay— 

Standard preparation —Dissolve an accurately weighed 
ąuantity of USP Prednisolone Hemisuccinate RS in a mixture 
of equal volumes of alcohol and chloroform to obtain a so¬ 
lu tion having a known concentration of about 8 mg per mL. 

Assay preparation—' Meigh accurately about 80 mg of 
Prednisolone Hemisuccinate, previousfy dried, dissoke in a 
mixture of eaual volumes of alcohol and chloroform to 
make 10.0 ml, and mix. 

Procedurę —Use a 20- x 20-cm chromatographic piąte 
coated with a 0.25-mm layer of chromatographic silica gei 
mixture, which has been activated by heatmg at 105° for 
1 hour. Using a soh/ent system consisting of a mixture of 
5 parts of butyl alcohol, 4 parts of acetic add, and 1 part of 
water, proceed as directed for Procedurę under Single-stemid 
Assay (511), ending with "Centrifuge the tubes for 5 min- 
utes," except to apply 50 pL in place of 200 uL of the Solu¬ 
tions to the piąte. Concomitantly determlne the ab- 
sorbances of the Solutions in 1-cm celIs at the wavelength of 
maxlmum absorbance at about 243 nm, with a suitable 
spectrophotometer, against the blank, Calculate the quam 
lity, in mg f of CisH^Oa In the portion of Prednisolone Hemi¬ 
succinate taken by the formula: 

10C(vWA*) 

In which C is the concentration, rn mg per mL, of USP Pred¬ 
nisolone Hemisuccinate RS in the Standard preparation, and 
Au and A* are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation, respectively. 


Predraisolone SodBiam Phosphate_ 

CziHarNa^OsP 484.39 

Pregna-1,4-diene-3,2G-dione, 11,t7-dihydroxy- 
21 “(phosphonooxy>, disodium salt, (11/3)-. 

11 $1 7,21 -Trihydroxypregna-l ,4-diene-3,20-dione 
21-(disodium phosphate) [125-02-0]. 

» Prednisolone Sodium Phosphate contains not 
less than 96.0 percent and not morę than 
102,0 percent of CsihhzNaaGsP, calculated on the 
anhydrous basis, 

Packagmg and storage— Preserve In tight containers. 

USP Reference standards (11)— 

USP Prednisolone RS 

USP Prednisolone Sodium Phosphate RS 


fdenfifkation— 

A: infrared Absorption (197K). 

B: The residue from the ignltion of about 20 mg of it 
meets the requirements of the tests for Sodium (191) and for 
Phosphate (191). 

Specific rotation (7815): between +95° and +102°, 

Test soiution: 10 mg per ml, in a mixture of pH 
7.0 phosphate buffer and carbon diox!de-free water (9:1). 
pH (791): between 7.5 and 10.5, in a soiution (1 En 100). 
Water Determination, Method I (921): not morę than 
6,5%. 

Phosphate icms— 

Standard phosphate soiution —Dissoive 143.3 mg of dried 
monobasic potassium phosphate, KH 3 P0 4 , in water to make 
1000.0 ml. This soiution contains the equivafent of 0.10 mg 
of phosphate (P0 4 ) in each mL. 

Phosphate reagent A —Disso3ve 5 g of ammonium molyb- 
date in 1 N sulfuric add to make 100 mL. 

Phosphate reagent B— Dissolve 350 mg of p-methylami- 
nophenol sulfate in 50 mL of water, add 20 g of sodium 
blsulfite, mix to dissolve, and dilute with water to lOOmL. 

Procedurę —DIssolve about 50 mg of Prednisolone Sodium 
Phosphate, accurately weighed, in a mixture of 10 mL of 
water and 5 mL of 2 N sulfuric add contained in a 25-mL 
vo!umetric fiask, by warming if necessary. Add 1 mL each of 
Phosphate reagent A and Phosphate reagent B , dilute with 
water to 25 mL, mix, and allow to stand at room tempera¬ 
turę for 30 minutes. Similarfy and concomitantly, prepare a 
standard soiution, using 5.0 mL of Standard phosphate soiu¬ 
tion instead of the 50 mg of the substance under test Con¬ 
comitantly determine the absorbances of both Solutions in 
1-cm cells at 730 nm, with a suitable spectrophotometer, 
using water as the blank. The absorbance of the test soiu¬ 
tion is not morę than that of the standard soiution. The 
limit is 1.0% of phosphate (P0 4 ). 

Selenium (291): 0.003%, a 200-mg test specimen being 

used. 

Reiaied compounds— 

Buffer soiution. Mobile phase, and System suitability soiu¬ 
tion—Proceed as directed in the Assay. 

Standard soiution —Accurately weigb a known guantity of 
USP Prednisolone Sodium Phosphate RS into an appropriate 
volumetnc fiask. Dilute guantitatiyely, and stepwise if neces¬ 
sary, with Mobile phase to obtain a soiution having a known 
concentration of about 0.001 mg per mL. 

Test soiution —Accurately weigh a known quantity of 
Prednisolone Sodium Phosphate Into an appropriate vo!u- 
metric fiask, Dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a soiution havlng a known con- 
centration ot about 1 mg per mL. 

Chromatographic system (see Chromatography (621))— 
Prcceed as directed in the Assay . The run Limę is about four 
times the retenhon time of prednisolone sodium phosphate. 

Procedurę—Inject equal volumes (about 20 pi) of the 
Standard soiution and the Test soiution into the chrom a to- 
graph, record the chroma tog rams, and measure the peak 
responses. Calculate the percentage of the individuaf impuri- 
ties listed in Table 1 in the portion of Prednisolone Sodium 
Phosphate taken by the formula: 

(100/0(0/ C r )(r T /n) 

in which F is the relative response factor (see Tobie 1 for 
vaJues); Cs is the concentration, in mg per mL, of USP Pred¬ 
nisolone Sodium Phosphate RS In the Standard soiution; C T 
is the concentration, in mg per mL, of Prednisolone Sodium 
Phosphate In the Test soiution; rj Is the peak response of 
each indlvidual impurity in the Test soiution; and n is the 
peak response of tne prednisolone sodium phosphate In the 
Standard soiution. The percentage limit of each indtvidual 
impurity is given in Table 1. 
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Table 1 


Component 

Re!ative 

Retention Time 

Relative 

Respome Fattor 

Limit 

(%) 

Impurity A 5 

0.18 

1 

NMT 0,2 

Impurity 

0.29 

1 

NMT 1.0 

o-homo A dertoatfre 1 

0.40 

1 

NMT 1.0 

Prednisolone (free) 4 

0.54 

13 

NMT 1.0 

D-homo B derivative a 

0.72 

1 

NMT 1.0 

Prednisone sodium phosphate 

0.77 

1.0 

NMT 0.5 

Impurity O 

0.85 

1 

NMT 0.3 

Impurity D J 

0.94 

1 

NMT 0.2 

Impurity 

2.72 

1 

NMT 0-5 

Impurity F* 

3.50 

1 

NMT 0.2 

Any other individual unspecified impurity 

— 

1 

NMT 0.1 

Totai of all impurities 

— 

— 

NMT 3.0 


H 1 7,20-Trihydroxy-21 -nor-13(1 7)a-honnopregnane*1,4-diene-3j 3a-dione 20-phosphate. 
*11ftl 7a-Dihydroxyandroste-1,4-djene3-Gne 17/J-carboxyltc add. 

3 11 $1 ?ft20-TrihydrGxy-21-m>r-14(15)a-hQmGpregnane-l,4-diene-3,1ó-dione 20-phosphate. 
4 1 T/J,17,21 *Trłhydroxy pręg na~1,4*diene-3,20-dione. 

*11 ftl 7a,20-TrihydroKy-2l*nuM4(15)d4<ymupieyMrtiiu*1,4-dime-3,1óHd?Qne 20-phosphate. 
*21 -0x0-11/3,1 7,21*trihydroxypregna-1 ^diene-S^G^dione. 

H1 /3-Hydroxyandrosta-1,4-di en e-3,17-dione. 

B 16/3-Phosphoryloxyacel;yM 1 /?,16a-dihydroxyandro$ta-1,4-diene-3one 11 -phosphate. 
9 2l-Oxo-20-phosphoryJoxy-l 1 /J-hydrcwypregna-lA I 7-Lriene-3-one. 


Assay— 

Mobile phase —Transfer 6.6 g of hexyfamine and 5.32 g of 
monobask ammonium phosphate into an appropdate fiask. 
After 10 minutes, add 1850 g of water and dis$olve the con- 
tents whtle stirring. Adjust with phosphoric add to a pH of 
6.40 ± 0.05. Add 390 g of acetonitrile, mix by stirring, and 
then sonicate for not morę than 2 minutes. 

System suitability soiution ^Dissolve equal, accurately 
weighed, quantities of USP Prednisolone RS and USP Pred¬ 
nisolone Sodium Phosphate RS m Mobile phose to obtain a 
soiution havłnq a known concentration of about 0.01 mg 
per mL of eacn of the Referente Standards. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Prednisolone RS in Mobile phase to obtain a 
soiution having a known concentration of about 0.3 mg per 
mL 

Assay preparation —Dissolve an accurately weighed auan- 
tity of the Prednisolone Sodium Phosphate in Mobile pnase 
to obtain a soiution having a known concentration of about 
0.42 mg per mL 

Oiromatographic system (see Chromatography (621))—The 
!iquid chromatograph is eguipped with a 254-nrn detector 
and a 4.6*mm x 7.5-cm column that contains 3.5-pm pack- 
ing LI. The cofumn temperaturę is maintained at 35°, and 
the injector temperaturę is maintained at 6°. The flow ratę is 
about 1.5 mL per minutę, and the run tlrne is about 22 min¬ 
utes. Chromatograph the System suitability soiution, and re- 
cord the peak responses as directed for Procedurę; the rela- 
tive retention times are about 0.52 for prednisolone and 1 
for prednisolone sodium phosphate; the resolution, R, be- 
tween prednisolone and prednisolone sodium phosphate is 
not less than 12; and the relative standard deviation for five 
replkate injections of the Standard preparation Is not morę 
than 1.0%. 

Procedurę —Separately inject equai volumes (about 20 \xl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the per- 
centage of C^iLbrNa^OsP in the portion of the Prednisolone 
Sodium Phosphate taken using the formuła: 

100(C S / C{j)(484.39/360.45)(r ( ; / r s ) 

in which C 5 and C u are the concentrations, in mg per mL of 
prednisolone in the Standard preparation and Prednisolone 


Sodium Phosphate in the Assoy preparation, respectively; 
484.39 and 360.45 are the molecular weights for predniso- 
lone sodium phosphate and free prednisolone, respectively; 
and r u and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Prednisolone Sodium Phosphate 
Compounded Orał Soiution 

DEFINITION 

Prednisolone Sodium Phosphate Compounded Orał Soiution 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of prednisofone (CjtbhsOs). Prepare Prednisolone 
Sodium Phosphate Compounded Orał Soiution lO mg/mL 
as follows (see Pharmaceuticoi Compounding—Nonstenle 
Preporations (795)). 


Prednisolone (as Sodium Phos- 
cha teł Powder 

1 o n .34o) 

Pirified Water 

A smali amount 

Vehide: a 1:1 mixture of Cherry 
Syrup 1 and Ora-5weet b , a suffi- 
cient auantitv to make 

100 mL 


*Humco, Texarkana P IX. 

^Perrigo Pharmaceuticals, AHegan, Ml. 


Pour the weighed Prednisolone Sodium Phosphate Powder 
into a suitaote Container. Wet the powder with a smali 
amount of Purified Waler , and tnturate to make a smooth 

? aste. Add the Vehicle to make the contents pourabie. 
ransfer the contents, stepwise and quantitatively, to a 
calibrated Container. Add suffident Vehide to bring to finał 
volume. Shake to mix well. 

ASSAY 
« Procedurę 

Soiution A: Disso!ve 2.0 g of 1-pentanesulfonic add so¬ 
dium in 1000 mL of water. 

Soiution B: Mix 980 mL of Soiution A with 20 mL of 
tetrahydrofuran. Adjust with phosphoric acid to a pH of 
2 . 0 . 












Mobile phase; Methanol and Solution B (45:55) 
Standard solution: 0.4 mg/ml of prednisolone pre- 
pared from USP Prednisolone Sodiurn Phosphate RS in 
Solution B 

Sample solution: Shake each bottle of Orał Solution 
thoroughly. Transfer 1.0 ml_ of Orał Solution to a 25-mL 
volumetric fiask, dilute with Solution B to volume, and 
mix well. 

Chromatographk system 

{See Chromatograpny (621), System Suitahility.) 

Modę: LC 

Detector: UV 246 nm 

Column: 4.6-mm x 25-cm; 5-pm packi ng LI 
Flow ratę: 1.0 mL/min 
Injection volume: 10 pL 
System soitability 
Sample: Standard solution 

[Notę—T he retentfon time for prednisolone is about 
11.3 min.] 

Suitability requirements 
Tai ling factor: NMT 2.0 

Refative standard devla tion: NMT 2.0% for replice te 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
prednisolone (CnFbaGO in the portion of Orał Solution 
taken: 

Result = (rufr$) x (Q/Cu) x 100 

ru ~ peak response of prednisolone from the 
Sample solution 

n - peak response of prednisolone from the 
Standard solution 

Q = concentration of prednisolone in the Standard 
solution (mg/mL) 

Cu = nominał concentration of prednisolone in the 
Sample solution (mg/mL) 

Acceptance cnterta: 9O.0%-110.0% 

SPECIFIC TE5TS 

• FH (791): 3.9—4.9 

ADDITlONAi REQUIREMENTS 

• Packacing ano Storage: Package in tight, light-resistant 

containers. Storę at 2°-8° or at controlfed room 
temperaturę. 

* Labeling: Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 
o Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at or at con- 
trolled room temperaturę 

* USP Reference Stan dar ds (11) 

USP Prednisolone Sodium Phosphate RS 


Prednisolone Sodium Phosphate 
injectaon" 

» Prednisolone Sodium Phosphate Injection is a 
stenie solution of Prednisolone Sodium Phos¬ 
phate in Water for injection. it contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeied amount of prednisolone 
phosphate (GiHwOaP), present as the disodium 
salt. 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferabły of Type I gtass, pro- 
tected from light. 


USP Reference standards (11)— 

USP Endofoxin RS 
USP Prednisolone RS 

identlftcation— 

A: Dissolve 65 mq of phenylhydrazine hydrochloride in 
100 mL of dilute sulfuric acid (3 in 5), add 5 mL of isopropyl 
alcohol, and mix. Heat 5 mL of this solution with 1 mL of 
Assay preparation (obtained as directed in the Assay) at 70° 
for 2 hours: a yellow color develops. 

B: Infrared Absorption <197K>— 

Tesf spedmen: Place 5 mL of the Assay preparation ob¬ 
tained as directed in the Assay, in a gfass-stoppered, 100-mL 
yolumetric fiask, mix with 5 ml of Alkaline phosphatase solu - 
tion prepared as directed in the Assay , and add 50 mL of 
methylene chloride. Insert the stopper, and allow to stand, 
wkh occasional gentle inversion (about once every 15 min- 
utes), for 2 hours. Filter the methylene chloride layer 
through a dry paper, and evaporate 25 mL of the filtra te to 
dryness. 

Standard spedmen: Prepare as directed in Infrared Ab¬ 
sorption (197K), using USP Prednisolone RS. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 5.0 USP Endotoxin Units per mg of prednisolone phos¬ 
phate. 

pH (791): between 7.0 and 8.0. 

Particulate Matter in Injections (788): meets the re- 
quirements under smallwolume injections. 

Other reguirements—It meets the reguirements under in¬ 
jections and Implanted Drug Products (1). 

Assay— 

pH 9 Buffer with magnesium^M ix 3.1 g of boric add and 
500 mL of water in a 1-L yolumetric fiask, add 21 mL of 1 N 
sodium hydroxide and 10 mL of 0.1 M magnesium chloride, 
dilute with water to volume, and mix. 

Alkaline phosphatase solution — Transfer 250 mg of alkaline 
phosphate enzyme to a 25-mL volumetric fiask, dissoftfe by 
adding pH 9 Buffer with magnesium to volume, and mix. 
Prepare this solution fresh daily. 

Standard preparation —Dissolve a suitabie, accurately 
weighed guantity of USP Prednisolone RS in methylene 
chloride, and dilute quantitatively and stepwrse with methyl¬ 
ene chloride to obtain a solution having a known concentra¬ 
tion of about 16 pg per mL. Pipet 100 mL of the solution 
into a glass-stoppered, 100-mL cylinder, and add 1.0 mL of 
Alkaline phosphatase solution and 1.0 mL of water. Allow to 
stand, with occasional gentle lnversion, for 2 hours. 

Assay preparation —Pipet a vofume of Injection, equivalent 
to about 100 mg of prednisolone phosphate, into a 
separator contamlng 20 mL of water. Wash the solution with 
two IG-mL portions of methylene chloride, and discard the 
washings. Transfer the agueous layer Lo a 50-mL volumetrie 
fiask, dilute with water to volume, and mix. 

Procedurę ^Pipet 1 ml of the Assay preparation into a 
glass-stoppered, 100-mL cylinder, add 1.0 ml of Alkaline 
phosphatase solution and about 50 ml of methylene chlo¬ 
ride, insert the stopper, and allow to stand, with occasional 
gentle inversion (about once every 15 minutes), for 2 hours. 
Add methylene chloride to volume, mix, and allow to stand 
umil the methylene chloride layer is elear (about 20 min¬ 
utes). Concomitantly and without delay, determine the ab- 
sorbances of the methylene chloride solution obtained from 
the Assay preparation and the Standard preparation at 241 
nm, with a suitabie speetroph otom eter, using methylene 
chloride as the blank. Calculate the quantity, in mg, of 
CłiFbsOaP in each ml of the Injection taken by the formula: 

6.11 (CfV)(AufA s ) 

in which C is the concentration, in pg per mL, of USP Pred- 
nisoione RS in the Standard preparation, V is the volume, in 
ml, of Injection taken, and A u and As are the absorbances of 
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the solution from the Assay preparation and the Standard 
preparation, respectively. 


Prednisolone Sodium Phosphate 
Ophthalmic Solution 

» Prednisolone Sodium Phosphate Ophthalmic 
Solution is a steriie solution of Prednisolone So¬ 
dium Phosphate in a buffered, aqueous medium. 
It contains not iess than 90.0 percent and not 
morę than 115.0 percent of the labeled amount 
of prednisolone phosphate (C 21 H 29 O 8 P), present 
as the disodium salt. 

Packaging and storage—Preserve in tight, light-resistant 
contamers. 

USP Reference standards (11)— 

USP Prednisolone RS 
Identification— 

A: Infrared Absorption (197K) 

Test spedmen: Place 5 mL of the Assay preparation ob- 
tained as directed in the Assay , in a glass-stoppered, 100-mL 
volumetric fiask, mix with 5 mL of Alkaline pnosphatase solu¬ 
tion prepared as directed tn the Assay , and add 50 mL of 
metnylene chloride. Insert the stopper, and allow to stand, 
with occasionaf gentle inversion (aoout once every 15 min- 
ute$), for 2 hours* Filter the methylene chloride layer 
through a dry paper, and evaporate 25 mL of the fil tratę to 
dryness. 

Standard spedmen: Prepare as directed in Infrared Ab- 
sorption (197K), using USP Prednisolone RS- 

B: Dissolve 65 mg of phenylhydrazine hydrochlonde in 
100 mL of dilute sulfuric acid (3 in 5), add 5 mL of isopropyl 
alcohol, and mix, Heat 5 mL of this solution with 1 mL of 
Assay preparation (obtained as directed in the Assay } at 70 D 
for 2 hours: a yellow color develops. 

Ster i Hty Tests (71): meets the reguirements. 
pH (791); between 6.2 and 8.2, 

Assay—Proceed with Ophthalmic Solution as directed in 
the Assay under Prednisolone Sodium Phosphate Injection, 


Prednisolone Sodium Succinate for 
Cnjjection 


o o 



CisHnNaOn 482.50 

Pregna-1,4-diene-3,2Q-dione, 21 -(3-carboxy-1 -oxopropoxy)- 
17,17~dihydroxy-, monosodium salt, (11®-. 

11 7,21 -Tri hydroxy pregna-1,4-diene-3,20-diQne 

21-(sodium succinate) [1715-33-9]* 

» Prednisolone Sodium Succinate for Injection is 
steriie prednisolone sodium succinate prepared 


from Prednisolone Hemisuccinate with the aid of 
Sodium Hydroxide or Sodium Carbonate. It con¬ 
tains the equivalent of not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of prednisolone (C 2 i H 2 bOs). It contains 
suitable buffers. 


Change to read: 

Packaging and storage—Preserve as described in * Pack¬ 
aging and Storage Requirements (659), Injection Packaging , 
Packaging for constitutionm ( cn i-M ay -201 n- 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Prednisolone Hemisuccinate RS 
CoFistituted solution—At the time of use, it meets fhe 
reguirements for Injections and Implanted Orug Products (1), 
Specifk Tests , Completeness and darity of Solutions. 
Identification —Place about 50 mg rn a separator, add 
20 mL of water and 2 mL of 3 N hydrochlonc acid, and ex- 
tract with 25 mL of chloroform. Filter the extract into a suit¬ 
able beaker, evaporate on a steam bath to dryness, and dry 
the residue at 60° for 1 hour: the residue so obtained re- 
sponds to Identification test A under Prednisolone Hemisucci- 
nate. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 5*8 USP Endotoxin Units per mg of prednisolone. 
pH (791}: between 6,7 and 8.0, determined in the solu¬ 
tion constituted as directed in the labeling, 

Loss on drying <737>—Dry it at 105° for 3 hours: it loses 
nol morę than 2.0% of its weight. 

Particulate Matter in Injections (788): meets the re¬ 
guirements under small-volume injections. 

Other reguirements—It meets the requirements for Sterii- 
ity Tests (71), Uniformity of Dosage Unks (905) and Labeling 
(7), Labels and Labeling for injectable Products . 

Assay— 

Standard preparation —Dissolve aboul 64 mg of USP Pred- 
nisofone Hemisuccinate RS, accurately weighed, in about 
100 mL of alcohol, add 5,0 mL of water, cfilute with alcohol 
to 200,0 mL, and mix. Dilute 4.0 mL of this solution with 
alcohol to 100,0 mL, and mix. Pipet 20 mL of the resulting 
solution into a glass-stoppered, 50-mL conical fiask, 

4ssoy preparation —Transfer an accurately weighed por¬ 
tier of Prednisolone Sodium Succinate for Injection, equwa¬ 
leni to about 50 mg of prednisolone, to a 200-mL volumet~ 
ric Ilask, dtssolve in 5,0 mL of water, add alcohol to vo3ume, 
and mix, Dilute 4,0 mL of this mixture with alcohol to 
100,0 mL, and mix. Pipet 20 mL of the resulting solution 
into a glass-stoppered, 50-mL conical fiask. 

Procedurę —Proceed as directed under Assay for Steroids 
(351). Calcu late the guantity, in mg, of CztPbaOs in the por- 
tion of Prednisolone Sodium Succinate for Injection taken by 
the formula: 

SC(0JB27)(A U /As) 

in which C is the eoncentration, in pg per mL, of USP Pred¬ 
nisolone Hemisuccinate RS in the Standard preparation, 
0.7827 is the ratio of the molecular weight of prednisolone 
to that of prednisolone hemisuccinate, and Au and As are 
the absorbances of the Solutions from the Assay preparation 
and the Standard preparation, respectwely. 






Prednisolone Tebutate 



C2 ? H 3l! 06(monohydr5ite) 458.59 
Pregna-1,4-diene-3,20-dtone, 11,17-dihydroxy-21-(3,3- 
dimethyl-1 -oxobutyl)oxy-, (11 /3)-. 

11/3,17,21-Tnhydroxypregna-1,4-diene-3,2G-dione 21 -(3,3- 
dimethylbutyrate) [7681 -14-3]. 

» Prednisolone Tebutate contains not less than 
97*0 percent and not morę than 103*0 percent of 
C 27 H 3 sOa, calculated on the dried basis* 

Paekaging and storage—Preserve in tight containers 
sealed under stenie nitruyeri, ii r a cold place* 

USP Reference standards (11)— 

USP Prednisolone Tebutate RS 

Identification— 

A: Dissofve a portion of it in acetone, and evaporate to 
dryness: the fR absorption spectrum of a minerał oil disper- 
sion of the residue 50 obtained, prevfously dried at a pres- 
sure not exceeding 5 mm of mercury at 105° for 4 hours, 
exhibits maxima only at the same wavelengths as that of a 
stmifar preparation of USP Prednisolone Tebutate RS. 

B: Ultravioleł Absorption {197U)— 

Solution: 20 pg per mL. 

Medium; methanol. 

Absorptivities at 242 nm, calculated on the dried basis, do 
not differ by morę than 3,0%. 

Specific rotafśon <781S): between +100 g and +115°. 

Test solution: 10 mg per mL, in chloroform. 

Loss on drying (731)—Dry it at a pressure not exceeding 
5 mm of mercury at 105° for 4 hours: it loses not morę than 
5.0% of its weignl 

Residue on ignition (281): not morę than 0*1 %* 
Selenium (291): 0.003%, a 200-mg specimen belng 

used, 

Assay— 

Mobile solvent —Prepare a mixture of isooctane, tetrahy- 
drofuran, and alcohol (89:10:1)* 

Standard preparation —DissoIve a suitable ciuantity of USP 
Prednisolone Tebutate RS, accurateiy weighed, in a mixture 
of tetra hydrofora n and isooctane (1:1) to obtain a solution 
having a known concentration of about 1 mg per mL. 

Assay preparation —Weigh accurateiy about 50 mg of 
Prednisolone Tebutate, transfer to a 50-mL volumetnc fiask, 
dilute with tetrahydrofuran and isooctane (1:1) to volume, 
and mix* 

Procedurę—Jnject separately 25-pL volumes of the Stan¬ 
dard preparation and the Assay preparation into a suitable 
high-pressure liquid chromatograph equipped with a con- 
stant flow pump and a 30-cm x 3.9-mm cofumn that con¬ 
tains packing L3, is operated at 25*, and is equipped with 
an Uv detector capaole of monitoring absorption at 254 
nm. The flow ratę is about 1.0 mL per minutę. The retention 
time for Prednisolone Tebutate es about 30 minutes, but the 
chromatogram is run for about 45 minutes* Ffve replicate 
injections of the Standard preparation show a relative stan¬ 
dard deviation of not morę than 1*5%, Calculate the quan- 


tity, in mg, of in the portion of Prednisolone Tebu¬ 

tate taken by the formula: 

SOąRu/Rs) 

in which C is the concentration, in mg per ml, of USP Pred- 
nisoione Tebutate RS in the Standard preparation, and Rit 
and Pj are the peak areas obtained from the Assay prepara - 
ticn and the Standard preparotion f respeetivefy* 


Prednisolone Tebutate Injectable 
Suspension 

» Prednisolone Tebutate Injectable Suspension is 
a sterile suspension of Prednisolone Tebutate in a 
suitable aąueous medium. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeied amount of C 2 ?H 3 bOć. 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Prednisolone Tebutate RS 

Identification, Ultraviolet Absorption (197U)— 

Solution: Dilute a portion of the Injectable Suspension 

with methanol to obtain a solution havrng a concentration 
of about 20 jig per mL. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 8*8 USP Endotoxin Units per mg of prednisolone tebu¬ 
tate, 

pH (791): between 6,0 and 8.0* 

Other reąuiremenłs-—It meets the requirements under /n- 
jections and Implanted Drug Products (1)* 

Assay— 

Mobile solvent— Prepare a mixture of isooctane, tetrahy¬ 
drofuran, and alcohol (89:10:8)* 

Standard preparation —Dissolve an accurateiy weighed 
guantity of USP Prednisolone Tebutate RS in a mixture of 
tetrahydrofuran and isooctane (1:1) to obtain a solution 
having a known concentration of about 1 mg per mL* 

Assay preparation—Transfer to a separator an accurateiy 
measured volume, freshly mixed, of Injectable Suspension, 
egutvalent to about 100 mg of prednisolone tebutate, and 
dilute with about 10 mL of water, Extract with three 25-mL 
portions of methylene chloride, filtering each portion 
through methylene chlonde-washed cotton into a 100-mL 
volumetric fiask* Add methylene chloride to volume, and 
mix. Pipet 10 mL of this solution into a 50-mL centrifuge 
tubę, evaporate the methylene chloride on a steam bath 
just to dryness, cool, and dissolve the residue in 10*0 mL of 
tetrahydrofuran and isooctane (1:1)* Hlter through a l-jim 
membranę filter* 

Procedurę—Introduce equal volumes, about 10 jiL, of the 
Assay preporotion and the Standard preparation into a high- 
pressure liquid chromatograph (see Chromatography (621)), 
operated at room temperaturę, by means of a suitable 
microsyringe or sampling valve, adjusting the sampie stze 
and otner operating parameters such that the peak obtained 
with the Standard preparation is about 0,6 fuli-scale* Typi- 
cally, the apparatus is fitted with a 3.9-mm x 30-cm column 
containing packing L3 and is equipped with an UV detector 
capable ot monitoring absorption at 254 nm and a suitable 
recorder* In a suitable chromatogram, the coefficient of vari- 
ation for five replicate injections of a single specimen is not 
morę than 3,0%* Measure the height of the peaks, at identi- 
cal retention times, obtained with the Assoy preparation and 
the Standard preparation, Calculate the guantity, in mg, of 


USP Monographs 






Cj/l-hflOć, in the volume of Injectable Suspension taken by 
the formula: 

100CM*) 

in which C is the concentration, in mg per ml, of USP Pred- 
nisolone Tebutate RS in the Standard preparation , and r u and 
rs are the peak herghts obtained from the Assoy preparation 
and the Standard preparation , respectfvely. 


Prednisone 



C 2 iH«Os 358.44 

Pregna-1,4-diene-3,1 1,20-trione, 17,21-dihydroxy-; 

17,21 -Dihydroxypregna-1,4-diene-3,1 1 ,20-lrione [53-03-2]. 

DEFINITION 

Prednisone contains NLT 97.0% and NMT 102.0% of pred¬ 
nisone {C 21 H 20 O 5 ), caiculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFHARED ABSORFTION (197K) 

Analysis: If a dlfference appears, dissolve portions of 
botn the sample and the Reference Standard in metha¬ 
nol, evaporate the Solutions to dryness, and repeat the 
tests. 

Acceptance eriteria: Meets the requirements 

• 6 . 

Analysis 1: Dissofve 6 mg in 2 ml of sulfuric actd, and 
allow to stand for 5 mirt. 

Acceptance eriteria 1: An orange color is produced. 

Analysis 2: Pour the resulting solution from Analysis 1 
into 10 mL of water. 

Acceptance eriteria 2: The color changes ftrst to yellow 
and then, gradually, to bluish green. 

ASSAY 

* Procedurę 

Mobile phase: Peroxide-free tetra hydratu ran, methanol, 
and water (250:62:688) 

Diluent: Methanol and water (1:1) 

Standard stock solution: 0.2 mg/mL of USP Prednisone 
RS in Diluent 

Internal standard solution: 110 jug/mL of acetanilide 
in Diluent 

Standard solution: 20 pg/mL of USP Prednisone RS 
and 11 pq/mL of acetanilide in Diluent from the Stan¬ 
dard stock solu t/on and the Intemal standard solution, re- 
spectively. Prepare this solution fresh. 

Sample stock solution: 0.2 mg/mL of Prednisone In 
Diluent 

Sample solution: 20 pg/mL of Prednisone and 11 pg/ 
mL of acetanilide in Diluent from the Sample stock solu¬ 
tion and the Internal standard solution , respectively. Pre¬ 
pare this solution fresh. 

Chroma tographlc system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1.0 ml/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention times of acetanilide and predni¬ 
sone are about 6 and 8 min, respectively.] 

Suitability regutrements 
Resolution: NLT 3 between prednisone and 
acetanilide 

Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of prednisone (C2iH^0 5 ) in 
the portion of Prednisone taken: 

Result = (RJRs) x (CdCu) x 100 

Ru = peak response ratio of prednisone to 
acetanilide from the Sample solution 
R$ = ptdk response ratio of prednisone to 

acetanilide from the Standard solution 
Cs - concentration of USP Prednisone RS in the 
Standard solution (jig/mL) 

Cu = concentration of Prednisone in the Sample 
solution (pg/mL) 

Acceptance eriteria: 97,0%-l 02.0% on the anhydrous 
basis 

IMPURITIES 

• Residue on Ignition (281) 

Sample: 100 mg 
Acceptance eriteria: Negligible 

• Organsc Iiwpuritiis 

Mobile phase: Chloroform and methanol (98:2) 
Sample solution: 1.25 mg/mL of Prednisone in Mobile 
phase 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 6.0-mm x 4.0-cm; packing L3 
Flow ratę: 1 mL/min 
Injection volume: 5 pi 
System suitability 
Sample: Sompfe solution 
Suitability requirements 
Column effkiency: NLT 2500 theoretkal plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Prednisone taken: 

Result - ( ruin ) x 100 

fu = peak response for each impurity 
tj - sum of a II the peak responses 

Acceptance eriteria 
Any individual impurity: NMT 1.5% 

Jota! rmpurities: NMT 2.0% 

SPECIFIC TESTS 

• O pikał Rot ati on, Specific Rotation (781S) 

Sample solution: 5 mg/mL In dioxane 
Acceptance eriteria: +167° to +? 75° 

• Watir Determination, Method l{9 21) 

Acceptance eriteria: NMT 1.0% 

ADD1TIONAL REQUHREMENTS 

• Packaging and Storage: Preserve in well-ciosed contain* 
ers, protected from light and moisture. Storę at con- 
trolled room temperaturę. 




■ USP Reference Standards (II) 

USP Prednisone RS 


Fredmsone Orał SoBytion 


DEFINITION 

Prednisone Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of prednisone {OjiHasOs). 

IDENTIFICATION 

* A. INFRARED ABSORPTIOM (197K) 

Sample: 50 mL of Orał Solution 
Analysis: Shake the Sample with 25 ml of chloroform 
for 5 min. Filter fhe chloroform extract through a 
pledget of cotton and a layer of anhydrous sodlum sul- 
rate, and evaporate on a warm water bath with the aid 
of a turrent of air to 3 mL Continue the evaporation to 
dryness at room temperaturę. Wash the residue with 
two 10-mL portions of hot solvent hexan-e, decanting 
the sofvent and discarding it each time. Digest the resi¬ 
due with 25 mL of warm dehydrated alcohol for 15 
min. Filter the mixture, and evaporate the frltrate to 
3 ml, Add solvent hexane until the mixture becomes 
slightly cloudy, and chilf in a freezer to promote the 
fbrmation of crystafs. Collect the crystals, and dry at 
60° for 1 h. 

Acceptance criteria: The crystals meet the regulre- 
ments. If a difference appears, dissoive portions of both 
the crystals and the Reference Standard in methanol, 
evaporate the Solutions to dryness, and repeat the tests, 

ASSAY 

• Procedurę 

Mobile phase: Dissolve 1.36 g of monobasic sodium 
phosphate in 600 mL of water. To this solution add 
400 mL of methanol. 

Standard stock solution: 1 mg/mL of USP Prednisone 
RS In alcohol 

Standard solution: 40 jig/mL of USP Prednisone RS in 
water from the Standard stock solution 
Sample solution: Nominally 40 ug/mL of prednisone in 
water from a measured volume of Orał Solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
InjecEion volume: 10 liL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor; NMT 2.0 
Ftelalive standard deviatiun: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculale the percentage of the labeled amount of 
prednisone (C^hUGs) in the portion of Orał Solution 
taken: 

Resutt - (ru/r$) x (C$fCu) x 100 

fu = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs - concentration of USP Prednisone RS in the 
Standard solution (jig/mL) 

G - nominał concentration of prednisone in the 
Sample solution (fig/ml) 


Acceptance criteria: 90,Q%-110.0% 

OTHER COMPONENT5 

® Alcohol Determination, Method ii (611): 2.0%-6.0% 

PERFORMANCE TESTS 

* UNIFORMITY of Posage Units (905) 

For single-unit containers 
Acceptance critreria: Meets the requirements 

* Deliverable Volume ( 69 8) 

For multiple-unit containers 
Acceptance criteria: Meets the reguirements 

SPECEFIC TESTS 

o pH (791): 2.6^4.5 

ADDITIGNAL REQUIREMENTS 

* Packaging AMD Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Prednisone RS 


Prednisone iraieetabie Suspension 

» Prednisone Injectable Suspension is a sterile 
suspension of Prednisone in a suitable aqueous 
medium. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the iabeied 
amount of C 21 H 26 O 5 . 

Packaging and storage—Preserve tn multipie-dose con¬ 
tainers, preferabiy of Type I glass. 

Lahelmg —La bel it to indicate that It is for veterinary use 
onfy. La bel it to indicate that it is for intramuscular adminis- 
tration only. 

USP Reference standards (11)—- 

USP EndoLoxin RS 
USP Prednisone RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that of the Standard preparation , both relative to the internal 
standard, as obtained in the Assay, 
pH (791): between 3,0 and 7.0. 

SteriJity Tests (71)—It meeL the reguirements when 
tested as dlrected for Djrect Inoculation of the Cul turę Me¬ 
dium under Test for Sterility of the Product to he Examined* 
Bacferial Endotoxins Test {85}—it contains not morę 
than 2.27 Endotoxin Units per mg of prednisone, 

Gther reguirements —It meets the requirements under in- 
jections and implanted Drug Products (1). 

Assay— 

Mobile phase —Prepare a filtcrcd and dcgosscd mixturc of 
methanol and 0,05 M monobasic potassium phosphate 
(330:300). Make adjustments if necessary (see System Suita¬ 
bility under C hromatography (621)). 

Intemal standard solution —Dissolve a quantity of 
betamethasone in methanol to obtaln a solution contalning 
about 0.4 mg per mL. 

Standard preparation —DtssoIve an accurately weighed 
puantity of USP Prednisone RS in methanol, and dilute 
quantitatively, and stepwise if necessary, with methanol to 
obtaln a solution havinq a known concentration of about 
0.25 mg per mL. Transfer 10.0 mL of this solution to a 
50-mL volumetric fiask, Add lO.OmL of Interna! standard so- 
lution f dilute with methanol to volume, and mix. 

Assay preparation— Transfer an accurately measured vol- 
ume of welkmixed Suspension, equivalent to about 80 mg 
of prednisone, to a 100-mL voiumetric fiask, Difule with 
methanol to volume, and mfx. Transfer 3.0 mL of this solu- 
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tion to a 50-mL yoiumetric fiask. Add 10-0 mL of Internaf 
standard solution, dilute with methanol to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contams packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograpn the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the relative retention times are about 
1.9 for betamethasone and 1.0 for prednisone, the resolu- 
tion, /?, between the prednisone peak and the 
betamethasone peak is not less than 3.5, and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %, 


Procedurę—Separately tnject equal volumes (about IOjiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the analyte peaks. Calculate the quan- 
tity, in mg, of prednisone rn each mL of the Suspension 
taken by the formula: 


5000(C/3l WRu/Rs) 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisone RS in the Standard preparation , V\s the volume, in 
ml, of the Suspension taken to prepare the Assay prepara¬ 
tion, and Ru and are the ratios ot the prednisone peak to 
the intemal standard peak obtained from the Assay prepara- 
don and the Standard preparation , respectively. 


Prednisone Tablets 


DEFINITION 

Prednisone Tablets contain NLT 90.0% and NMT 110.0% of 
the Jabeled amount of prednisone (CżiHasCb)- 


IDENTIFICATION 


* A. INFRARED ABSORPTiON (197K) 

Sample: Nominally 10 mg of prednisone from pulver- 
ized Tablets 

Analysis: Place the Sampfe in a 50-mL beaker, add 
10 mL of water, and mix to form a slurry. Transfer the 
slurry to a 3-cm x 13-cm column paoked with diatoma- 
ceous earth, and allow to absorb ror 10 min. Eiute the 


0 . 


column with 60 mL of water-washed ether, and evapo- 
rate the eluate on a steam bath to dryness. Wash the 
residue with three 20-mL portions of n-heptane, and 
filter. Dry the residue at 105° for 30 min. 

Acceptance criteria: The crystais meet the requlre~ 
ments. If a difference appears, dtssolve portions of both 
the crystais and the Reference Standard in methanol, 
evaporate the Solutions to dryness, and repeat the tests. 


Analysis 1: Dissolve 6 mg of the crystais obtained in 
Identification test A in 2 mL ot sulluric add, and allow to 
stand for 5 min. 

Acceptance criteria 1: An orange color is produced. 

Analysis 2: Pour the resuitmg solution from Analysis 1 
into 10 mL of water. 

Acceptance criteria 2: The color changes First to yellow 
and then, graduafly, to bluish green. 


ASSAY 
« Procedurę 

Mobile phase: Peroxlde-free tetrahydrofuran, methanol, 
and water (250:62:688), Prepare the Mobile phase such 
that, at a flow ratę of 1.0 mL/min, the retention times 
of prednisone and acetanilide are about 8 and 6 min, 
respectively. 

Diluent: Methanol and water (1:1) 

Interna! standard solution: 110 pg/mL of acetanilide 
in Diluent 


Standard stock solution: 0,2 mg/mL of USP Prednisone 
RS in Diluent 

Standard solution: 20jig/mL of USP Prednisone RS 
and 11 ug/mL of acetanilide in Diluent from the Stan¬ 
dard stock solution and the InternaI standard solution, re- 
spectively. Prepare this solution fresh. 

Sample stock solution: Nominally 0.2 mg/mL of pred¬ 
nisone prepared as follows. Transfer an amount of pow- 
der equivalent to 20 mg of prednisone from NLT 
20 powdered Tablets to a suitable volumetric fiask. Add 
5% of the fiask volume of water, and sonicate for 1 
min. Add 50% of the fiask yolume of methanol, and 
sonicate again for 1 min, Dilute with water to volume. 
Sample solution: Nominally 20 ug/mL of prednisone 
and 11 pg/mL of acetanilide in Diluent from the Sample 
stock solution and the InternaI standard solution, respec- 
tively. Pass through a suitable filter of 5-^m porę size, 
discarding the first 20 mL of the fiitrate. 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 
Injection volume: IOjiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Resoiution: NLT 3 between prednisone and 
acetanilide 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the Jabeled amount of 
prednisone (CziH^Os) in the portion of Tablets taken: 

Result = (Ru/R$ x (C s /Cu) x 100 

Ru - peak response ratio of prednisone to 
acetanilide from the Sample solution 
R$ = peak response ratio of prednisone to 
acetanilide from the Standard solution 
Cj - concentration of USP Prednisone RS in the 
Standard solution Qig/mL) 

Co - nominał concentration of prednisone in the 
Sample solution (jia/mL) 

Acceptance criteria: 90.0%“110.0% 

PERFORMANCE TESTS 
O DlSSOiUTION (711) 

Medium: Water; use 500 mL of the Medium for Tablets 
labeled to contain 10 mg of prednisone or less, and 
900 ml for Tablets labeled to contain morę than 10 mg 
of prednisone. 

Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Prednisone RS in Medium. 

[Notę —An amount of alcohol not to exceed 5% of the 
total volume of the Standard solution may be used to 
bring the prednisone Standard into solution before dii u- 
tion with Medium .] 

Sampfe solution: Pass a portion of the solution under 
test through a suitable filter, and dilute with Medium , if 
necessary, to a concentration that is simtlar to the 5fon- 
dard solution . 

Instrumentaf conditions 
Modę: UV 

Analytical wavelength: Maximum at about 242 nm 
Tolerances: NLT 80% (Q) of the labeled amount of 
prednisone (CziH 26 05 ) is dissolved. 

* Uwiformity of Dosace Units (905) 

Procedurę for content uniformity 
Mobile phase, Diluent, Intemal standard solution. 
Standard stock solution, Standard solution, and 
Chromatographic system: Proceed as directed in the 
Assay 




Sampfe stock solution: Place 1 Tablet in a suitable 
volumetric fiask that when the contents are diiuted to 
volurne, the resulting solution has a nominał concen¬ 
tration of 0.2 mg/mL of prednisone, Add 5 mL of 
water, swirl, somcate for 1 min, add a volume of 
methanol equal to one-half the volume of the volu- 
metric fiask, and sonicate agarn for 1 min. Dtlute with 
water to volume. 

Sampfe solution: Nominałly 20 pg/mL of prednisone 
and 11 ug/mL of acetanilide in Diluent from the Sam¬ 
ple stock solution and the Interna! standard sofutiom re- 
spectively. Pass through a suitable filter of 5^im porę 
size, discarding the first 20 ml of the fil tratę. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prednisone (ChHkOs} in the Tablet taken: 

Result = (RJR S ) x (C s /C tf ) X 100 

Ru = peak response ratio of prednisone to 
acetanilide from the Sample solution 
R$ = peak response ratio of prednisone to 

acetanilide from the Standard solution 
Cs - concentration of USP Prednisone RS in the 
Standard solution (jig/mL) 

Cu - nominał concentration of prednisone in the 
Sample solution (pg/mL) 

Acceptance criteria: Meet the requirements 

ADDITIONAL R£QU1REMENT5 

■ Packaging and Storage: Preserve in wefl-closed 
containers. 

* USP Reference Standard* (11) 

USP Prednisone RS 


Prilocaine 



ChH^aNjO 22031 

Propa namide, N-(2-methylphenyl)-2-(propylam ino)-; 
2(Propylamino)-o-propionofoluidjde; 
(R5)-/V“(2-Methylphenyl)-2-(propylamino)propanamide 


OEF1NITION 

Prilocaine contains NLT 98.0% and NMT 102.0% of prito- 
caine {CiaLboN^G), calculated on the anhydrous basis. 

IDENTIFICATION 

* A, INFRARED A8SORPTION (197K) 

Analysis: Because of the Iow melting point of prilo¬ 
caine, the mortar, pestle, and potassium bromide must 
be at ambient temperaturę. Record the IR spectrum us- 
ing the diffuse reflectance technique. 

Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtalned In the Assay , 

ASSAY 

* Procedurę 

Buffer: 0.18 g/L of monobasic sodium phosphate and 
2.89 g/L of dibasic sodium phosphate oihydrate in 
water 


Mobile phase: Acetonitrile and Buffer (27:73) 

System suitability solution: 2.5 pg/mL of USP Prilo¬ 
caine RS and 3.0 pg/mL of USP Prilocaine Related Com- 
pound B RS in Mobile phase 

Standard solution: 0.3 mg/mL of USP Prilocaine Hydro- 
chioride RS in Mobile phase 

Sample solution: 0.25 mg/mL of Priiocaine in Mobile 
phase 

[NOTĘ—Sonication may be needed to aid dissolution for 
the Standard solution and the Sample solution .] 

Chroma tog raphk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,ó-mm x 15-cm; S-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 20 pL 

Run time: At least 1.3 times the retention time of 
prilocaine 
System suitability 

Samples: 5/sfem suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 3.0 between prilocaine and prilo¬ 
caine related compound B, System suitability solution 
Taijing factor: NMT 1.5, Standard solution 
Relatlve standard devlation: NMT 0.73, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of prilocaine (CuH^oN^O) in 
the portlon of Prilocaine taken: 

Result - (rjfs) x (Q/C u ) x {Mi/M ,*) x 100 

fu = peak response of prilocaine from the Sample 
solution 

- peak response of priiocaine from the Standard 
solution 

Cs - concentration of USP Prilocaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Prilocaine in the Sample 
solution (mg/mL) 

Hi = molecular weight of prilocaine, 220,31 
Hi = molecular weight of priiocaine hydrochioride, 
256.77 

Acceptance criteria: 98.Q%-1G2.0% on the anhydrous 
basis 

1MPURITIES 

* RESIDUE ON Ignition (281): NMT 0.1% 

* Limit of Prilocaine Related Compound A 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay ; 

Standard solution: 1.3 pg/mL of USP Prilocaine Related 
Compound A RS in Mobile phase 
Sample solution: 10 mg/mL of Prilocaine in Mobile 
phase 

System suitability 
Sampfe: Standard solution 
Suitability requirements 
Signal-to-noise ratio: NLT 10 
Anafysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: Any peak corresponding to prilo¬ 
caine related compouncf A (o-toluidine) in the Sample 
solution is NMT the response of the major peak in the 
Standard solution (0.01%). 

* Organic Impurities 

Buffer, Mobile phase, and System suitability solution: 
Proceed as directed in the Assoy. 

Sample solution: 2.5 mg/mL of Prilocaine in Mobile 
phase 

Chromatographic system: Proceed as directed in the 
Assay , except for the run time. 
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Run time: At least 1.5 times the retention time of 
prilocaine 
System suitability 
Sample: System suitability solution 
[NOTE-—The reiative retention times for prilocaine and 
prilocaine related compound B are about 1,0 and 1.2, 
respectiveiyj 
Suitability requirements 

Resolution: NLT 3.0 between prilocaine and prilo¬ 
caine related compound B 
Signal-to-noise ratio: NLT 10 for prilocaine 
Analysis 

Sample: Sample solution 

Check the stability of the baseline by injecting Mobile 
phose . 

Calculate the percentage of each impurity in the por- 
tion of Prilocaine taken: 

Result - (ru/rj) x 100 

r u - individual peak response for each impurity 
ry = sum of all the peak responses 
Acceptance criteria 

IndMdual impurity: NMT 0,2% of any IndMdual im¬ 
purity; NMT one impurity exteeds 0.1%. 

Total impurities: NMT 0.5% 

SPECIFIC TE5TS 

• Water Determination, Method la (921) 

Sample: 1.00 g 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENT5 

• Packacinc and Storace: Preserve in well-closed contaim 
ers, and storę below 25°. 

• OSP Reference Standard; (11) 

USP Prilocaine RS 
U$P Prilocaine Hydrochloride RS 
USP Prilocaine Related Compound A RS 
o-Toluidine hydrochloride. 

GhUM HC! 143.62 
USP Prilocaine Related Compound B RS 
(tf5)-A/-(4-Me£hylphenyl)-2-(propylamino)propanamide. 
CuHzoNzO 22031 


Prilocaine Hydrochloride 



C, 3 HmNjO . HCI 256.77 

Propanamide, N~(2-methylphenyi)-2-(pmpylamino) , 
mono hy d roc h lori d e; 

2-(Propylamino)“0-propionotoluidide monohydrochloride 
[1 786-81 -8]. 

DEFINmON 

Prilocaine Hydrochloride contains NLT 98.0% and NMT 
102.0% of prilocaine hydrochloride (Ct 5 H 2 oN? 0 ■ MCI), cal- 
cuJated on the dried basls. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

* B. Identification Tists—General, Chloride (191) 

Analysis: Disso!ve 100 mg in 3 ml of water, render the 
soJution alkaline wrth 6N ammonium hydroxide, and 
filter. 

Acceptance criteria: The filtrate meets the 
reguirements. 


■ C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

■ Procedurę 

Buffer: 0.18 g/L of monobasic sodium phosphate and 
2.89 g/L of dibasic sodium phosphate dihydrate in 
water 

Mobile phase: Acetonitrile and Buffer (26:74) 

System suitability solution: 3 pg/mL each of USP Prilo¬ 
caine Hydrochloride RS and USP Prilocaine Related 
Compound B RS in Mobile phase 

Standard solution: 0.3 mg/mL of USP Prilocaine Hydro¬ 
chloride RS in Mobiie phase 

Sample solution: 0.3 mg/mL of Prilocaine Hydrochfo- 
ride in Mobile phase 
Chromatograpnic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 niL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 3.0 between prilocaine and prilo¬ 
caine related compound B, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 0.73, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate Ehe percentage of prilocaine hydrochloride 
(CiiH 2 oN 2 0 - HCI) in the portion of Prilocaine Hydro¬ 
chloride taken: 

Result - (fa/rs) x (Cs/Cy) x 100 

fu = peak response of prilocaine from the Sample 
solution 

h = peak response of prilocaine from the Standard 
solution 

Ci = concentration of USP Prilocaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Prilocaine Hydrochloride in 
the Sarpple solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue ON fGNITION (281): NMT 0.1 % 


Delete the folfowing: 

** Heaw Metals, Method I (231): 20 ppm* (cnticui 
• Ohganic Impurities 

Buffer, Mobile phase, System suitability solution, and 
Chromatographic system: Proceed as directed in the 

Assay . 

Standard solution 1: 3 pg/rnL of USP Prilocaine Hydro¬ 
chloride RS in Mobile phase 

Standard solution 2: 0,4 pg/mL of USP Prilocaine Re¬ 
lated Compound A RS in Mobile phase 
Sample solution: 3 mg/mL of Prilocaine Hydrochloride 
in Mobile phase 
System suitability 

Samples: System suitability solution and Stondard soiu- 
tion 2 

[NOTĘ—See Table 1 for the refative retention times,] 

Suitability reguirements 

Resolution: NLT 3.0 between prilocaine and prilo¬ 
caine related compound B, System suitability solution 




Signal-tomoise ratio: NLT 10 for prilocaine related 
compound A, Standard solution 2 
Anafysrs 

SampJes: Standard solution 1, Standard solution 2, and 
Sample solution 

Calculate the percentage of prifocame related com- 
pound A in tne portion of Prilocaine Hydrochloride 
taken: 

Result - (rjri) x (Cs/Q) x 100 

r y = peak response of prilocaine related compound 
A from the Sample solution 

r s = peak response of prilocaine related compound 
A from Standard solution 2 
Cs - concentration of USP Prilocaine Related 
Compound A RS in Standard solution 2 
(rng/mL) 

Cu = concentration of Prilocaine Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of any individuai unspecifled 
impurity in tne portion of Prilocaine Hydrochloride 
taken: 

Result = (r^/fs) x (CdC u ) x 100 

r u = peak response of any unspecified impurity 
from tne Sample solution 

rs - peak response of prilocaine from Standard 
solution 1 

Cs = concentration of USP Prilocaine Hydrochloride 
RS in Standard solution 1 (mg/mL) 

C v - concentration of Priłocaine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1 . The reporting level 
for impurities is 0.05%* 


Table 1 


Name 

Re(attve 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%} 

Prilocaine related 
compound A 

0.3 

0.01 

Prilocaine 

1.0 


Prilocaine related 
comoound B 

1.2 

— 

Any tndividual un- 
specifted jmouritY 

— 

0.10 

Total impurities 

— 

0*2 


SPECJFIC TESTS 
® Loss on Drying (731) 

Analysis: Dry a sample at 105° for 4 h. 

Acceptance criteria: NMT 0.3% 

ADDITSONAL REQUIREIVfENTS 

* Packaging and Sto ragę: Preserve in well-closed eon tai pi¬ 
erś. Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Prilocaine Hydrochloride R5 
USP Prilocaine Related Compound A RS 
o-Toluidine hydrochloride. 

C 7 H 9 N-HCI 143,62 
USP Prilocaine Related Compound B RS 
(/?S>N*(4-Methylphenyl)-2-(propylarnino)propanamide. 
ĆmH»NjO 220.31 


Prilocaine Hydrochloride Injection 

DEFINITION 

Prilocaine Hydrochloride Injection is a sterile solution of 
Prilocaine Hydrochloride in Water for Injection* It contains 
NLT 95,0% and NMT 105.0% of the laoeled amount of 
prilocaine hydrochloride (CuH^NjO ■ HG). 

IDENTIFICATION 

■ A. IDENTIFICATION—ORGANIC NITROGENOUS BASES (181): 
Meets the requirement$ 

* B. 

Sample: A volume of Injection equivalent to 300 mg of 
prilocaine hydrochloride 

Analysis: Dilute the Sample with 5 mL of water, and 
add 4 ml of 6 N ammonium hydroxide. Extract with 
50 mL of chloroform and fi!ter the extract* Evaporate 
the filtra te on a steam bath with the a id of a current of 
air* Dissoke 100 mg of the prilocaine so obtained in 
1 mL of alcohol, add 10 drops of cobaltous chloride TS, 
and shake for 2 min. 

Acceptance criteria: A bright green color develops, and 
a preeipitate is formed, 

ASSAY 

* Procedurę 

Solution A: 50 mL of glacial acetio add tn 930 mL of 
water. Adjust with 1 N sodium hydroxide to a pH of 
3.40, 

Mobile phase: Acetonitrile and Solution A (1:4). Adjust 
the ratio of the mobile phase components to obtain a 
retention time of 4-6 min for the prilocaine peak* Pass 
throuoh a membranę filter of 1-jjm or finer porę size, 
and degas. 

Standard solution: 4 mg/mL of USP Prilocaine Hydro¬ 
chloride RS in Mobile phase 

System suitability stock solution: 900 pg/mL of pro- 
cainamide hydrochloride in Mobile phase 
System suitability solution: System suitability stock solu¬ 
tion and Standard solution (1:10) 

Sample solution: Nominally 4 mg/mL of prilocaine hy¬ 
drochloride from Injection in Mobile phase 
Chromatographic system 
(See Chromatography (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Column temperaturę: 2G°-25°, maintained at ±1 .G c 
of the selected temperaturę 
Flow ratę: 1 *5 mL/min 
injection volume: 10 juL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between prilocaine and procain- 
amide, System suitability solution 
Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
prilocaine hydrochloride (CuHżoN z O * HCI) in the vol- 
ume of Injection taken: 

Result = (fu/fi) x (CdCu) x 100 

r v - peak area from the Sample solution 

rs - peak area from the Standard solution 

C$ - concentration of USP Priłocaine Hydrochloride 
RS in the Standard solution (mg/mL) 

C u - nominał concentration of prilocaine 
hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 95.0%-l 05.0% 

SPEOIFIC TE5TS 

• Racterial Endotoxin5 Test 05); NMT 0.9 USP Endo- 
toxin Unit/mg of priloeaine hydrochloride 

• PH<791): 6, 6 - 7,0 

• OTHER Requirements: It meets the requirement$ in injec- 

tions and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENT5 

• Packacjng and Stgrage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass. 

• USP Reference Standards <11> 

USP Endotoxin RS 

USP Priloeaine Hydrochloride RS 


Priloeaine and Epinephrine Injection 

DEHNmON 

Priloeaine and Epinephrine Injection is a sterile solution pre- 
pared fronn Priloeaine Hydrochloride and Epinephrine with 
the ard of Hydrochloric Acid in Water for Injection, or a 
sterile solution of Priloeaine Hydrochloride and Epineph¬ 
rine Bitartrate in Water for Injection. The content of epi¬ 
nephrine does not exceed 0.002% (1 in 50,000). Prilo¬ 
eaine and Epinephrine Injection contains the equivalent of 
NLT 95.0% and NMT 105.0% of the labeled amount of 
priloeaine hydrochloride (CnH^NzO ■ HCI) and the equiv- 
alent of NLT 90.0% and NMT 1 15.0% of the labeled 
amount of epinephrine (GSpHuNOi)* 

IDENTIFICATION 

• A. 

Sample: A voiume of injection equivalent to 300 mg of 
priloeaine hydrochloride 

Analysis: Dii u te the Sample with 5 ml of water, and 
ada 4 ml of 6 N ammonium hydroxide, Extract with 
50 mL of chloroform, and filter the extract Evaporate 
the filtrafe on a steam bath with the aid of a current of 
air. Dissolve 100 mg of the priloeaine so obtained in 
1 mL of aloohol, add 10 drops of cobaltous chloride TS, 
and shake for 2 min. 

Acceptance criteria: A brigbt green color develops, and 
a precipitate is formed. 

• B. The retention time of the major peak for priloeaine of 

the Sample solution corresponds to that of the Standard 
solution, as obtained in the Assay for Priloeaine 
Hydrochloride. 

• C. The retention time of the major peak for epinephrine 

of the Sample solution corresponds to that of the Stan¬ 
dard solution f as obtained in the Assay for Epinephrine. 

ASSAY 

• PfflLOCAlNE HYDROCHLORIDE 

Solution A: 50 mL of gfadal acetic add in 930 mL of 
water. Adjust with 1 N sodium hydroxide to a pH of 
3.40. 

Mobile phase: Acetonitrile and Solution A (1:4). Adjust 
the ratio of the mobile phase components to ofotain a 
retention time of 4-6 min for the priloeaine peak. Pass 
through a membranę filter of 1 -pm or finer porę size, 
and degas. 

Standard solution: 4 mg/mL of USP Priloeaine Hydro¬ 
chloride RS in Mobile phase 

System suitability stock solution: 900 ug/mL of pro- 
cainam ide hydrochloride in Mobile phase 
System suitability solution: Sysfem suitability stock solu¬ 
tion and Standard solution (1:10) 

Sample solution: Nominałly 4 mq/mL of priloeaine hy¬ 
drochloride from Injection, in Mobile phase 
Chromatographk system 
($ee Chroma tog rapny <621), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 
Column; 3.9-mm x 30-cm; packing LI 
Column temperaturę: 20°-25° / maintained at ±1.0° 
of the selected temperaturę 
Flow ratę: 1.5 mL/min 
injection volume: 10 jiL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resofution: NLT 2.0 between priloeaine and procain- 
amide, System suitability solution 
Relative standard deviatlon: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of 
priloeaine hydrochloride (CuH^NeO ■ HCI) in the vol- 
ume of InjecUon taken: 

Result = (tu/ fd x (CsfCu) x 100 

fu - peak area of priloeaine hydrochloride from the 
Sample solution 

rs - peak area of priloeaine hydrochloride from the 
Standard solution 

Q - concentration of USP Priloeaine Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu - nominał concentration of priloeaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-105.Q% 

* Epinephrine 

Solution A: Mix 50 mL of gladal acetic acid and 
930 mL of water, and adjust with 1 N sodium hydrox- 
ide to a pH of 3.40. Dissolve 1*1 g of sodium 1-hep- 
tanesulfonate in this solution, and add 1.0 ml of 0.1 M 
disodium ethylenediaminetetraacetate. 

Mobile phase: Methanol and Solution A (1:9). Pass 
through a membranę filter of 1 -pm or finer porę size, 
and degas. 

Standard solution: 1.8 pg/mL of USP Epinephrine Bitar¬ 
trate RS in Mobile phase 

Sample solution: Nominally 1 pg/mL of epinephrine 
from Injection tn Mobile phase 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: An electrochemical detector held at a po- 
tentiai of +650 mV, and a contmlier capable of regu- 
lating the background current 
Column: 3.9-mm x SO^crn; packing LI 
Column temperaturo: 20 o -25*, maintained at ±1.0° 
of the selected temperaturo 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: S tandard s olut ion 
Suitability reguirements 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of epi¬ 
nephrine (C 9 H 13 NO 3 ) in the volume of Injection taken: 

Result = (fu/rs) x (CdCu) x (MnlM^) x 100 

ru = peak response of epinephrine from the Sample 
solution 

n - peak response of epinephrine from the 
Standard solution 

C 5 “ concentration of USP Epinephrine Bitartrate RS 
in the Standard sofution (pg/mL) 




Cu = nominał concentration of epinephrine in the 
Somple solution (pg/mL) 

Mrt = molecular weight o\ epinephrine, 183.20 
M ,2 = molecular weight of epinephrine bitartrate, 

333.29 

Acceptance criteria: 90,0%-115.0% 

5PECIFIC TE5TS 

* COLOR AND ClARlTY 

Standard solution: Transfer 2,0 ml of OJ 00 N todine 
VS to a 500-mL yolumetric fiask, and dilute with water 
to volume, 

Sample solution; A portion of the Injeetion 
Analysis 

Samples: Standard solution and Somple solution 
Visually examine the Somple solution in a suitable elear 
glass test tubę against a white background: it is not 
pinkish, and it contains no precipitate. If any yellow 
color is observed in the Sample solution , concomi- 
tantly determine the absorbances of the Sample solu¬ 
tion and the Standard solution in 1-cm cells with a 
suitable spectrophotometer set at 460 nm. 
Acceptance criteria: The absorbance of the Sample so¬ 
lution does not exceed thal of the Standard solution. 

* BACTERIAL ENDOT0XINS Test (85): It contains NMT 0.9 

USP Endotoxin Unit/mg of phlocaine hydrochloride. 

* PH (791): 3.3-5,5 

o Other Requir£Ment s: It meets the reąuirements in Injec- 
tions and Implanted Drug Products (1). 

ADDITiONAL REQUIREMENTS 

* Packaging and STORAGE: Preserve in single-dose or mul- 

tiple-dose light-resistant containers, preferably of Type I 
glass. 

* Labeung: The la bel indicates that the Injeetion is not to 

be used if tLs color is pinkish or darker than slightJy yel- 
fow or if it contains a precipitate, 

« USP Referęnce Standards <11) 

USP Endotoxm RS 

USP Epinephrine Bitartrate RS 

USP Prilocaine Hydrochloride RS 


Primaąuine Phosphate 


* 7 KjPO, 



Q^2iN a 0’2H 3 P04 455,34 

1,4-Pentanedlamine, N 4 -(ó-methoxy-8-qumolInyl}-, (±)-, 
phosphate (1:2); 

(±)-8-[(4-Amino-l-methylbutyl)amino]-6-methoxyquinolIne 
phosphate (1:2) [63-45-6], 

DEFINITION 

Primaąuine Phosphate contains NLT 97.0% and NMT 
102.0% of primaąuine phosphate (C15H21N3O ♦ 2 H 3 PO 4 ), 
calcu lated on the drted basis. 


ASSAY 
■ Procedurę 

Mobile phase: Acetonitrile, tetrahydrofuran, trifluoroa- 
cetic add, and water (9: 1: 0.1: 90) 

Standard solution: 0.4 mg/mL of USP Primaąuine 
Phosphate RS in Mobile phase . [Notę—S onicate with in- 
termlttent shaking to dissolve, if necessary,] 

System suitability stock solution: 0.4 mg/mL of USP 
Primaąuine Related Compound A RS in Mobile phase 
System suitability solution: Transfer 1,0 mL of the Sys¬ 
tem suitability stock solution to a 10-mL vofumetric fiask, 
and dilute with Standard solution to volume. 

Sensitivity solution: 0,2 pg/mL of USP Primaąuine 
Phosphate RS from the Standard solution 
Sample solution: 0.4 mg/mL in Mobile phase. [Notę— 
Sonicate with intermittent shaking to dissolve, if 
necessary.] 

Chroma tog raphic system 

(See Chromotography (621), System Suitability.) 

Modę: LC 

Detecton UV 26S nm 

Column: 4.6-mm x 75-mm; 3-pm paclring L7 

Flow ratę: 1.5 mL/min 

Injeetion volume; 1,0 Vl . ł , 

Run time: 3 trmes the retention time of primaąuine 
System suitability 

Samples: Standard solution , System suitability solution , 
and SensItMty solution 

Suitability reąuirements 

Resolution: NLT 2.5 between primaąuine and prima¬ 
ąuine rełated compound A, System suitability solution 
Re!ative standard deyiation: NMT 1,0% for prima¬ 
ąuine, Standard solution 

Signal-to-noise ratio: NLT 10 for the primaąuine 
peak, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of primaąurne phosphate 
(CaiiHjiNiO - 2 H 3 PO 4 ) in the portion of Primaąuine 
Phosphate laken; 

Result = (ruin) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

fi = peak response from the Standard solution 

Ci - concentration of USP Primaąuine Phosphate 
RS in the Standard solution (mg/mL) 

Cu = concentration of Primaąuine Phosphate in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0%-102,0% on the dried basis 

IMPURITIE5 
* Organic Impurities 

Mobile phase, Standard solution, System suitability 
solution, SensitMty solution, Sample solution. Chro¬ 
ma tographic system, and System suitability: Proceed 
as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Primaąuine Phosphate taken: 

Result = (fuM) x 100 


IDENTIFICATION 

* A. Infrared Absorption (197K): Meets the reąuirements 

* B, The residue obtained by ignition meets the reąuire¬ 

ments of the test for pyrophosphate, as described in 
Identification Tests—General (191), Phosphate. 

* C, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 


fy - peak response of each impurity from the 
Somple solution 

rj = peak response of primaąuine phosphate from 
the Sample solution 

Acceptance criteria: See Table L Disregard any impu- 
rity peak less than 0.05%, 
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Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Specified unidentified 
impurity 

0.24 

0.20 

Specified unidentified 
impuritv 

0,29 

0.60 

Primaąuine reiated com- 
oound A J 

080 

2,0 

Primaąuine 

1,0 


Secaauine* 1 

1,8 

0,80 

Any other indmdual im- 
purities 

— 

0.20 

Total impurittes 

— 

3.0 


J S-[(4-Ami nopen ty l)a m i no]- 6-metho xyqu i nol irs e r 
AP-(6-Methoxyquinolin-B-yl) pen lane- 1, 3-dlamfne. 

SPECIFIC TESTS 


* LOSS ON DRYING (731) 

Ana lysh\ Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 1 -0% 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in well-ciased, light- 

resistant containers. 

* U5P Reference Standards (11) 

USP Primaquine Phosphate RS 
USP Primaquine Reiated Compound A RS 
8-[(4-Amfnopentyl)amino]-6-methoxyquinoline ł 
C,iHifNsO 259.35 


Primaguine Phosphate Tablets 

DEFINITION 

Primaqmne Phosphate Tablets contain NLT 93,0% and NMT 
107.0% of the labeled amount of primaquine phosphate 
(CtsHziNjO - 2HjPOj). 

IDENTIFICATION 

* A. 

Sampłe solution: Digest the equivalent to 25 mg of 
primaquine phosphate from a quantity of finely pow- 
dered Tablets with 10 ml of water for 15 min, and 
fi Eter. 

Analysis: DjJute 0,1 ml of the Sample solution with 
1 mL of water, and add 1 drop of gofd chloride TS, 
Acceptance criteria: A violet-blue color is produced at 
once, 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Mobile phase: Acetonitrile, tetra hyd refu ran, trifluoroa- 
cetic acid, and water (9: 1: 0.1: 90) 

Standard solution: 0.4 mg/ml of USP Pnmaquine 
Phosphate RS in Mobile phase. [NOTĘ—Sonicate with in- 
termittent shaking to dissolve, if necessary,] 

System suitability stock solution: 0.4 mg/mL of USP 
Primaquine Reiated Compound A RS in Mobile phase 
System suitability solution: Transfer 1,0 mL of System 
suitability stock solution to a 10-mL volumetric fiask, and 
dilute with Standard solution to volume. 

SensitMty solution: 0,2 ug/mL of USP Primaąuine 
Phosphate RS from Standard solution 
Sample stock solution: Transfer a ąuantity of Tablets 
(NLT 20), accurately counted and weighed, to a 


500-mL volumetrłc fiask, Add 300 ml of Mobile phase, 
then sonicate and shake for 15 min. Add 150 mL of 
Mobile phase, then sonicate and shake for 15 min. Di¬ 
lute with Mobile phase to volume, and filter. 

Sample solution: 0.4 mg/mL of primaguine phosphate 
in Mobile phase from the Sample stock solution 
Chromatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Cofumn: 4,6-mm x 75-mm; 3-pm packing L7 
FI o w ratę: 1,5 mL/min 
Injectlon size: 10 pL 

Run time: Three times the retention time of 
primaquine 
System suitability 

Samples: Standard solution. System suitability solution, 
and SensitMty solution 

Suitability requirements 

ResoJution: NLT 2.5 between prlmagume phosphate 
and pnmaquine reiated compound A, System suitabih 
ity solution 

Relative standard deviation: NMT 1.0% for prima- 
quine phosphate, Standard solution 
5ignal-to-noise ratio: NLT 10 for the primaquine 
peak, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of primaquine phosphate 
(C 15 H 21 N 3 O * * 2 H 3 PO.O in the portion of Tablets taken: 

Result = (teM) x (Q/Cu) x 100 

Cu = peak response from the Sample solution 

r s - peak response from the Standard solution 

C s - concentration of USP Primaquine Phosphate 
RS in the Standard solution (mg/mL) 

Cy = nominał concentration of primaquine 

phosphate in the Sample solution (mg/mL) 
Acceptance criteria: 93,Q%-107.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: 0.01 N hydrochloric add; 900 ml 
Apparatus 2: 50 rpm 
Time: 60 min 

Sample solution: Pass a portion of the solution under 
test through an appropriate filter. 

Standard solution: USP Primaąuine Phosphate RS in 
Medium in a concentration similar that of the Sample 
solution 

Solution A: 961 mg of sodium l-pentanesulfonate and 
I mL of giaciaf acetic add in 400 mL of water 
Mobile phase: MeLhanol and Solution A ( 3 : 2 ) 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
FIow ratę: 2 mL/min 
injection size: 20 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 3,0% 

Analysis 

Samples: Sample solution and Standard solution 
Calculate the amount of primaguine phosphate 
(C 13 H 11 N 1 O ■ 2 H 3 POi) dissołved 
Tolerances: NLT 80% (Q) of the labeled amount of 
primaguine phosphate (CisHjtN^O ■ 2 HjP 0 4 ) is 
dissolved, 

* Umiformity of Dosace Units (905): Meet the 
reguirements 















Procedurę for content uniformity: Transfer 1 Tablet to 
a 50-mL yolumetric fiask, add about 30 mL of Mobile 
phase , then sonieate and shake for 15 min. Add Mobile 
phase up to the neck of the fiask, then sonieate and 
shake for additional 15 min. Allow the solution to cool, 
and dilute with Mobile phase to volume. FHter a portion 
of the solution, and dilute 8.0 ml of this fiitered solu- 
tion with Mobile phase to lO.OmL Analyze the solution 
as directed in the Assay. 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase, Standard solution. System suitability 
solution, Sensitivity solution, Sample solution, Chro- 
matographte system, and System suitability: Proceed 
as directed in tne Assay, 

Analysrs 

Sample: Sample solution 

Calcufate the percentage of each impurity in the por¬ 
tion of Tabfets talcen; 

Resuit = (rjrt) x 100 

fu - peak response of each impurity from the 
Sample solution 

r T - peak response of primaquine phosphate from 
the Sample solution 

Acceptance criteria: See Tobie 7. 

[Notę— Disregard any impurity less than 0.05%.] 


Table 1 


Narcie 

Rełative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Spedfied unidentified impurity* 

0.24 

_ 

Spedfied unidentFfied impurity 

0.29 

0.60 

Primaquine related compound 

0,80 

_ 

Primaauine 

TO 

_ 

Spedfied unidentified impurity 1 

T8 

__ 

Any ottier individual impurity 


0.20 

To tal impurities 

— 

1.0 


a These process impurities are Jisted for informatiorr only and are not 
ąuantrfled in the arug product, 
u s~[U - A m inop e rtty !)a m fno]- 6-m eth oxy q ui no Fi ne. 


ADDITIONAL REQUIREMENTS 

* Packacing and Sto ragę: Preserve in weil-closed, llght- 

reslstant containers. 

* OSP Reference Standard* (11) 

USP Primaqufne Phosphate RS 
USP Primagume Related Compound A R5 
8-[(4-Aminopentyl)amino]-6-methoxyquino]ine. 
CisH 2I N 3 0 259.35 


DEFINITOON 

Primidone contalns NLT 98,0% and NMT 102 . 0 % of 
C 12 HHN 2 O 2 , calculated on the drted basis, 

IDENTIFICATION 

o A. Infrared Absorptign (197K): If a dlfference appears, 
dissolve portions of both the sample and the Reference 
Standard in alcohol, evaporate the Solutions to dryness, 
and repeat the tests. 

* B. The retention time of the major peak in the Sample 

solution corresponds to that of the Standard solution f as 
obtained In the Assay, 

ASSAY 

* PROCEDURĘ 

Solution A: 6.8 g/L of monobasic potassium phosphate 
Mobile phase: Methanol, tetrahydrofuran, and Solution 
A (35:0.5:65) 

Diluent: Methano! and water (35:65) 

Standard stock solution: 0.5 mg/ml_ of USP Primidone 
RS łn methanol 

Standard solution: 0.05 mg/mL of USP Primidone RS 
in Diluent , prepared from the Standard stock solution 
Sample stock solution: 0.5 mg/mL of Primidone in 
methanol 

Sample solution: 0.05 mg/mL of Primidone from the 
Sample stock solution dlluted with Diluent 
Chrom afographk system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6~mm x 10-cm; 3-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1.3 m L/min 
Injection size: 20 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 3000 theoretical plates 
Tailing factor: NMT 2.0 
Relat!ve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of C 12 FI 14 N 2 O 2 in the portion 
of Primidone taken: 

Resuit = (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

C$ = concentration of USP Primidone RS in the 
Standard solution (mg/mL) 

Cu - concentration of Primidone in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the drjed basis 


Primidone 



C,aHnN a Qi 218,25 

4,6(1 /f,5ff)-Pyrimidinedione, 5-ethyldihydro-5-phenyh; 
5-Emyldihydn>5-phenyM,ó(l tt,5H)-PY r innidinedlone 


IMPURITIES 

fnorganoc Impurities 

* Residue on Ignition (281): NMT 0.2% 

Organie Impurities 
o Procedurę 

Solution A: 1,36 g/L of monobasic potassium 
phosphate 

Solution B: Methanol 

Mobile phase: See the gradient table befow. 


Time 

fminl 

Solution A 
(%) 

Solution 8 

(%1 

0 

75 

25 

TO 

75 

25 

6,0 

40 

60 

8,0 

40 

60 

8,5 

75 

25 

10.0 

75 

25 
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Standard stock solution: lOOOpg/mL of USP 
Primidone RS in methanol 

Standard solution: 1 ug/mL of USP Primidone RS in 
methanol, prepared frbm the Standard stock solution in 
methanol 

System suitability solution: 1000 jig/mL of USP 
Primidone RS and lOjig/mL each of USP Phenobarbital 
RS and USP Primidone Related Compound C RS. Pre- 
pare by diluting weighed guantities of USP Phenobarbi¬ 
tal RS and USP Primidone Related Compound C RS 
with the Standard stock solution. 

Sample solution: 1000 pg/mL of Primidone in 
methanol 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV215nm 

Column: 4,6-mm x 10-cm; monolithic packing LI 
Flow ratę: 3.2 mL/min 
Injection size: lGpL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requrrements 
Resolution: NLT 2,5 between phenobarbital and 
primidone related compound C, System suitability 
solution 

Tailing factor: NMT 2.0 for primidone, Standard 
solution 

Relatfve standard devfat!on: NMT 5.0% for 
primidone. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Jdentify the impurities using the relative retention 
times Jisted in fmpurity Tobie L Caicuiate the per- 
centage of each impurity in the portion of sample 
taken: 

Result - (r y /r s ) x (C s /Cu) x (100/F) 

r u = peak response of the impurity from the 
Sample solution 

r* = peak response of Primidone from the 
Standard solution 

Cs - concentration of USP Primidone RS in the 
Standard solution (pg/mL) 

Cu = concentration of Primidone in the Sample 
solution (pg/mL) 

F = relative response factor (see Impurity Tobie 1) 
Acceptance criteria 

lndividual impurities: See Impurity Tabie /. 

TotaJ impurities: NMT 0.5% 

[NOTĘ—Disregard impurity peaks below 0.05%,] 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Rełative 

Response 

Factor 

Accep- 
tance 
Criteria, 
NMT f%> 

Primidone related 
compound A* 

0.5 

0.67 

0.1 

Phenobarbital 

1.4 

L0 

0,1 

Primidone refated 
compound O 

1.6 

0,67 

OJ 

2-Cyano-2- 

Dhenvfbutvramtde 

1.8 

0.71 

0.1 


fl 2-£thy I ■ 2 ■ phenyl mało na m fd e (2-ethyl-2 -ph enyl p ropan ediamfd ej r 
6 2-Phenylbulyramfde. 

c 5-Ethy l-5-ph en yf-2-{ 1 -phenylpropyl)dihydropyrimidine-4,6(1 H,5H)-dłone. 


Impurity Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relath/e 

Response 

Factor 

Accep- 

tance 

Criteria, 

NMT 

2-Phenvlbutvric acid 

2.0 

0.77 

OJ 

Fhenylpropyl- 

primidone^ 

2.8 

1.0 

0.3 

Any unspecified 

Impurity 


1,0 

OJ 


a 2 -Ethy1-2- phenyl ma lo na m id e (2-e i hyF2-ph« nyJ p ropaned i am id e), 
h 2-PKeny I bu Ly rami de. 

c 5*Et hy I '5 -phe royf-2-( 1 -phenyl propyl) d ihy d ropy ri ml d ine-4,6( 1 H,5tf)-dione. 

SPECIFIC TESTS 

• Loss ON Drving <731): Dry a sample at 105° for 2 h: it 
loses NMT 0.5% of its weight. 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-dosed 
contatners. 

• USP REFERENCE STANDARDS <11) 

USP Phenobarbital RS 
USP Primidone RS 

USP Primidone Related Compound C RS 
2-Phenylbutyramide. 

C,oH, 3 NO 163.22 


Primidone Orał Suspension 

DEFINmON 

Primidone Orał Suspension is a suspension of Primidone in a 
suitabfe aqueous vehlde. It contams, in each 100 ml, NLT 
4,5 g and NMT 5.5 g of primidone (CuHuNaOa). 

IDENTIFICATION 

• A. The retention time of the major peak in the Sample 
solution corresponds to that in the Standard solution , 
both relative to the interna! standard, as obtained in the 
Assay. 

ASSAY 
» Procedurę 

Internal standard solution: lOmg/mL of androsterone 
m alcohol 

Standard solution: 1 mg/mL of USP Primidone RS in 
alcohol prepared as follows. Dissolve first in alcohol us¬ 
ing 65% of the finał volume, and boil for 1 h. Alfow to 
cool to amblent temperaturę, and add the InternaI stan¬ 
dard solution to fili 10% of the finał volume. Dilute with 
alcohol to volume y and filter. 

Sample solution: Nominally 1 mg/mL of primidone in 
alcohol, from weN-mixed Orał Suspension prepared as 
foliows, Dissofve first in alcohol using 70% of the finał 
volume, and boiJ for 1 h. Allow to cool to ambient 
temperaturę, and add the Interna! standard solution to 
fili 10% of the finał volume. Dilute with alcohol to vol- 
ume, and filter. 

Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: GC 

Detector: Fiame lonization 

Column: 4,0-mm x 120-cm; packed with 10% liquid 
phase G3 on support SI AB 




















Temperaturę 
Detector: 310 & 

Injector: 310° 

Column: 260° 

Carrier gas: Helium 
Flow ratę: 40 mL/min 
Injectron size: 3 pL 
System suitability 

Sample: Standard solution (three repiicate injections) 
[Notę—T he relative retention times for primidone and 
androsterone are about 0.8 and 1,0, respectively,] 
Suitability requirement$ 

Resolution: NLT 1,5 between primidone and 
androsterone 

Relative standard deviation: NMT 2,0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the quantity of primidone (CiaHwNjOJ, in 
mg, in each 100 mL of Orał Suspension taken: 

Result - (RufRś) x (Cj/C^) x D x 100 

Ru = ratio of the peak response of primidone to the 
internal standard from the Sample solution 
Rs = ratio of the peak response of primidone to the 
internal standard from the Standard solution 
Q = concentration of U5P Primidone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of primidone in the 
Sample solution (mg/mL) 

D = density of the Orał Suspension (g/ml) 
Acceptance crtteria: 4.S-5.5 g in each 100 mL 

PERFORMANCE TESTS 

* Uniformu v of Dośace Units (905): Meets the reguire- 

ments for orał suspension packaged in single-unit 
containers 

* Deliverable Volume (698): Meets the requirements for 
oraf suspension packaged in multiple-unit containers 

SPECIFIC TESTS 

* pH (791): 5 5-8,5 

ADDITfONAL REQUIREMENT$ 

* Pagkaging and Storage: Preserve in tight, light-resistant 
containers, 

* USP REFERENCI STANDARDS (11) 

USP Primidone RS 


Primidone Tablets 


DEFINITION 

Primidone Tablets contain NLT 95*0% and NMT 105,0% of 
the labeled amount of primidone 

IDENTIFICATION 

« A. The retention time of the major peak in the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAV 

• PROCEDURĘ 

Buffer: 6.8 g/L of monobasic potassrum phosphate 
Mobile phase: Methanoł, tetrahydrofuran, and Buffer 
(35:0.5:65) 

Diluent: Methanoł and water (35:65) 

Standard stock solution: 0,5 mg/mL of USP Primidone 
RS in methanoł 

Standard solution: 0,05 mg/mL of USP Primidone RS 
in Diluent , from the Standard stock solution 
Sample stock solution: Transfer an equivałent of about 
250 mg of primidone, from finely powdered Tablets 
(NLT 20), based on the label claim, to a 250-mL volu- 


metric fiask. Add about 125 ml of methanoł, sonicate 
for about 15 min, and shake by mechanical means until 
all the solid is dispersed (usually 20 min)* * Allow the 
solution to cool to room temperaturę, and diiute with 
methanoł to volume* Pass a portion of this solution 
through a PTFE (or equivalent) filter of 0.45-pm porę 
size, and discard the first 5 mL of filtrate. 

Sample solution: 0.05 mg/mL of primidone tn Diluent , 
from the Sample stock solution 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 10<m; 3 -firn packing LI 

Column temperatura: 35° 

Flow ratę: 1.3 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Column efficiency: NLT 3000 theoretical plates 

Tailtng factor: NMT 2.0 

Relative standard devratton: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
primidone (C 12 HMN 2 O 2 ) in the portion of Tablets 
taken: 

Result = (rc/fs) x (QfCu) x 100 

r y - peak response of the Sample solution 

r* = peak response of the Standard solution 

Cs = concentration of USP Primidone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of primidone in the 
Sample 50 /uf/on (mg/mL) 

Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TESTS 

• Dissolutjon (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Primidone RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. Diiute with Medium, if nec- 
essary, to obtain a concentration that is similar to that 
of the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 257 nm 
[Notę—P erform baseltne corrections, if necessary, in de~ 
termining the absorbance by extrapo!ating the base- 
linę through the absorbance minima at 300 and 280 
nm and beyond 257 nm,] 

Tolerances: NLT 75% (Q) of the labeled amount of 
primidone (Ci 2 Ht 4 Ns 02 ) is dissolved. 

• Uniforiwity of Dosace Units (905): Meet the 

-eguirements 

IM PU RIT! ES 

• Organic Impuriues 

Buffer, Mobile phase, Diluent, and Chromatographic 
system: Proceed as directed in the Assay. 

Primidone related compound A stock solution: 

200 pg/mL of USP Primidone Related Compound A RS 
in methanoł 

Primidone related compound A solution: 20 pg/mL of 
USP Primidone Related Compound A RS in Diluent, from 
Primidone related compound A stock solution 
Standard stock solution: 0.05 mg/mL of USP 
Primidone RS tn methanoł 

System suitability solution: 1 pg/mL of USP Primidone 
Related Compound A RS and 2 pg/mL of USP 
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Primidone RS in Diluent, from the Primidone related com- 
pound A soiution and the Standard stock soiution, 
respectively 

Standard soiution: 2pg/nnL of USP Primidone RS in 
Diluent, from the Standard stock soiution 
Sample soiution: Transfer an eauivalent of about 
250 mg of primidone, from finely powdered Tablets 
(NLT 20), based on the labeJ claim, to a 250-mL volu- 
metric fiask. Add about 90 mL of methanol, sonicate for 
about 15 min, and shake by mechanical means untll al] 
the solid is dispersed (usualiy 20 min), AJlow the solu- 
tion to cool to room temperaturę, and dr! u te with water 
fo volume. Pass a portion of this soiution through a 
PTFE (or equlva!ent) fil ter of 0.45-pm porę stze, and dis- 
card the first 5 mL of filtra te. 

Chromatographic system 
(See Chromatography <621), System Suitability.) 

System suitability 

Samples: System suitability soiution and Standard 
soiution 

[NOTĘ—The relative retention times for primidone re¬ 
lated compound A and primidone are 0.5 and 1.0, 
respectiveiy.] 

Suitability requirements 

Resolutron: NLT 4.0 between primidone related com¬ 
pound A and primidone, System suitability soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Somple soiution 
Calculate the percentage of any indsyidual degradatlon 
product in the portion of Tabfets taken: 

Result = (rjfs) x (Cs/Cu) x(1/f)x1 00 

r u - peak response of each impurity from the 
Sample soiution 

r$ - peak response from the Standard soiution 
Cs = concentration of USP Primidone RS in the 
Standard soiution (pg/mL) 

Cy - nominał concentration of primidone in the 
Sample soiution (pg/mL) 

F - relath/e response factor (see Tobie 7) 

Acceptance criteria: See Tobie 1. 

[Notę—D isregard impurify peaks that are less than 
0,05%,] 


Tablet 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f°/ol 

Primidone related 
compound A" 

0.5 

076 

0.1 

Primidone 

TO 

_ 

_ 

PhenobarbltaJ 

1.6 

14 

0.1 

Primidone related 
compound C b 

1.9 

0.92 

0.1 

2-Cyano-2- 

pftenylbutyramide* 

2.2 

— 

— 

2-Phenylbutyrfc ac¬ 
id 

4J 

0.91 

OJ 

P h eny Ip ropy P 
primidone c 

17.4 

— 

— 


,ł 2-Ethy I- 2-p h e ny I malonam ide. 
b 2-Pheny Ibutyramide, 

^Protess Impurities eon trolled in Ehe druq substance. Included for Identifi¬ 
cation purposes only. Not reported for tne drug product and not included 
in To la/ impurities* 


Tobie 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relat»ve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Any Individual un- 
specifred degrada- 
tion product 

— 

TO 

OJ 

Total impurities 



0.5 


a 2-Ethyl-2-pheny Łma lonamide. 
b 2“ Ph eny I bu ty rami de. 

f Proce5S impurities controlled in the drug sobstance, Included for identifi- 
cation purposes only. Not reported for tne drug product and not included 
in Tbtd impurities. 

ADDITIONAL REQUJREMENTS 

■ PACKAGiNG AND Storage: Preserve In well-closed 
contalners, 

* Labę ling: Tablets intended solely for veterinary use are so 

labeled. 

* USP reference standards (11) 

USP Primidone RS 

USP Primidone Related Compound A RS 
2-Ethyl-2-phenylmalonamIde. 

ChHhN 2 0 2 206.24 


Probenecid 



CnHisNOjS 285.36 

Benzoic acid, 4-[(dipropylamino)sulfonyf]-. 
pTDipropy]sulfarnoyI)benzotc acid [57-66-9]. 

» Probenecid contains not less than 98.0 percent 
and not morę than 101.0 percent of CisHjęNC^S, 
calculated on the dried basis, 

Packaging and sto ragę—Preserve in well-closed contam- 
ers. 

USP Reference standards (11)— 

USP Probenecid RS 
Identification— 

A: Infmred Absorption (197K). 

B: UltrovioleL Absorption (197U)— 

Soiution: 20 pg per mL. 

Medium: alcohol. 

Absorptivities at 248 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Meltmg rangę (741): between 198 & and 200°. 

Ad di ty—To 2.0 g add 100 mL of water, heat on a steam 
bath for 30 minutes, cool, f liter, and dii u te with water to 
100.0 mL. To 25,0 mL of this soiution add 1 drop of phenol- 
phthalein TS, and titrate with 0.10 N sodium hydroxide: not 
morę than 0.50 mL is required to produce a pink color. 

Lass on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignifion (281): not morę than 0.1%. 
Selenium (291): not morę than 0,003%, a 100-mg test 
specimen, mixed with 100 mg of magneslum oxide, being 
used. 























Defete the followlng: 

*Heavy metals, Method If <231): not morę than 0,002%. 

# (Ollfctal l -Jun-ŻO IB) 

Chromatographlc purity— 

Mobile phase , Assay prepa radon, and Chromotographk sys¬ 
tem—Proceed as directed in the Assay, 

Test prepamtion —Use the Assay preporation. 

Procedurę —Inject about 20 juL of the Test preporation into 
the chromatograph, record the diromatograms, and meas- 
ure the responses for all of the peaks. Calculate the percent- 
ages of each peak, other than the so!vent peak and the 
probenecid peak, In the portion of Probenecid taken by the 
formula: 

100(r,/r r ) 

Fn which n is the response of each peak and r T is the sum of 
the responses of all of the peaks, excluding that of the sol- 
vent peak: not morę than 0.5% of any indWidual impurity 
and not morę than 2.0% of total Fmpurities is found. 

Assay— 

Sodium phosphate solution— Prepare in giadat acetic add 
solution (1 in 100) a 0.05 M solution of monobasic sodium 
phosphate, and adjust with phosphoric acid to a pH of 3.0. 

Mobile phase —Prepare a degassed and filtered mixture 
(50:50) of Sodium phosphate solution and a 1 in 100 solu¬ 
tion of glacial acetic acid in acetonitriJe. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard preporation —Dissolve an accurately weighed 
quantity of USP Probenecid RS in Mobile phase to obtain a 
solution having a known concentration of about 0.50 mg 
per mL 

Assay preporation— Transfer about 50 mg of Probenecid, 
accurately weighed, to a 100-mL volumetric fiask, dissolve in 
and dllute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LII. 
The flow ratę Es about 1 mL per minutę. Chromatograph the 
Standard preporation , and record the peak responses as di- 
rected for Procedurę: the tailing factor is not morę than 23, 
the number of theoretical plates is not less than 3900, and 
the relative standard deviation for replicate injections is not 
morę than 1.5%. 

Procedurę —Separately inject equai volumes (about 20 u L) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the cjuam 
tity, in mg, of CnHi^NO^S in the portion of Probenecid 
taken by the formula: 

1O0C (r 0 /r s ) 

in which C is the concentration, in mg per ml, of USP 
Probenecid RS in the Standard preporation , and r u and rs are 
the peak responses obtained from the Assay preporation and 
the Standard preparation, respectively. 


Probenecid Tablets 


» Probenecid Tablets contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of C 13 H 19 NO 4 S. 

Packaging and storage —Preserve in welhclosed eon tai m 
ers. 


USP Reference standards (Tl)— 

USP Probenecid RS 

Identification— 

A: Uitraviolet Absorpthn (197U)— 

Solution: Assay preparation. 

B: Finely powder a quantity of Tablets, equiva!ent to 
about 500 mg of probenecid, triturate the powder with ah 
cohol, and filter. Evaporate the filtrate to aoout 20 ml, cool, 
acidify with hydrochloric add until acid to litmus, remove 
the crystals by filtration, and reerysfajlize from difuted alco- 
hol: the probenecid so obtained melts between 19ó Q and 
200°, as determined by the method for Class lo under Melt- 
tng Rangę or Temperaturę (741), and responds to fdentifka¬ 
tion test A under Probenedd. 

Dissolution (711)— 

Medium: simulated intestinal fluid TS, prepared without 
panereatin, pH 7.5 ± 0.1; 900 mL. 

Apparatus 2: 75 rpm. 

Time : 30 minutes* 

Procedurę —Oetermme the amount of CuhhgNCLłS dis- 
solved by empfoying UV absorption at the waveSength of 
maximum absorbance at about 244 nm on filtered portions 
of the solution under test, surtably difuted with 0.1 N so¬ 
dium hydroxide, if necessary, in comparison with a Standard 
solution having a known concentration of USP Probenecid 
RS 

Tolerances —Not less than 80% (Q) of the labeled amount 
of Ci 3 Hi 9 N04 is dissoked in 30 minutes. 

Uniformity of dosage unit! (905): meet the reguire- 
ments. 

Assay —Weigh and finely powder not less than 20 Tablets. 
Weigh accurately a portion of the powder, equivalent to 
about 100 mg of probenedd, and transfer to a 250-mL vol- 
umetric fiask, Add chloroform to volume, and mix. Fiiter a 
ortion of the chloroform solution, discardintj the first 20 to 
5 mL of the filtrate, and pipet 5 mL of the filtrate into a 
125-mL separator containing 10 mL of chloroform. Extract 
the chloroform layer with four 15-mL portions of sodium 
carbonate solution (1 in 100). Render the combined extracts 
disiinctly acid with 5 N hydrochloric add, and extract with 
four 20-mL portions of chloroform, filtering each extract 
through a smali pledget of cotton into a 100-mL voJumetfic 
fiask. Wash the cotton fiiter with 10 ml of chloroform, add 
chloroform to volume, and mix. Dissolve an accurately 
weghed quantity of USP Probenecid RS in chloroform, and 
dilute auantftative)y and stepwise with chloroform to obtain 
a Standard solution having a known concentration of about 
20 ug per mL. Concomitanlly determine the absorbances of 
both Solutions in 1-cm cells at the wavelenglh of maximum 
absorbance at about 257 nm, with a suitable spectropho- 
tometer, usina chloroform as the blank. Calcu late the quan- 
tity. in mg, or CnH 19 NO 4 S in the portion of Tablets taken by 
the formula: 

5C(Au/A,) 

in which C is the concentration, in pg per mL, of USP 
Prooenecid RS in the Standard solution; and A v and are 
the absorbances of the solution from the Tablets and the 
Standard solution, respectively. 


Probenecid and Cołchicine Tablets 

» Probenecid and Cołchicine Tablets contain not 
less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of colchi- 
cine (C 22 H 25 NOS) and not less than 90.0 percent 
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and not morę than 110.0 percent of the labeled 
amount of probenecid (CnHigNC^S), 

Pacliagmg and storage—Preserve in well-closed, Hght-re- 
sistant containers. 

USP Reference standards (11)— 

USP Colchicine RS 
USP Probenecid RS 

Idemfifacatlon— 

Probenecid standard solution— Prepare a soiution of USP 
Probenecid RS in chloroform havEng a concentration of 
about 1 mg per mL. 

Colchtdne standard solution —Prepare a solution of USP 
ColchicEne RS in chloroform having a concentration of about 
1 mg per mL. 

Probenecid test solution— Using a portion of finely pow- 
dered Tablets, prepare a filtered solution in chloroform hav- 
ing a concentration of about 1 mg of probenecid per mL. 

Colchicine test solution— Transfer a quantity of ftnely pow- 
dered Tablets, equivalent to about 0.5 mg of colchicine, to a 
Container, add 15 mL of water, mix, and filter, collecting the 
filtrate. Extract the filtrate with 25 ml of chloroform, and 
evaporate the chloroform extract to a volume of about 
1 mL. 

Procedurę (see Chromatography <621»—Apply separately 
5-pL portions of the Probenecid test solution and the 
Probenecid standard solution t, a 7-pl portion of the Colchicine 
test solution , and a 3.5-pL portion ot the Colchicine standard 
solution to a thin-layer chromatographic piąte, coated with a 
0.25-mm layer of cnromatographic silica gel mixture. Allow 
the spots to dry, and devdop the chromatogram in a sol- 
vent system consisting of a mixture of methanol and ammo- 
nium hydroxide (100:1.5) until the solvent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the developing chamber, allow the solvent to 
evaporate, and view the piąte under short-wavelength UV 
light: the R? value of the prlncipal spot in the chromatogram 
obtained from the Probenecid test solution corresponds to 
that obtained from the Probenecid standard solution. The Rf 
value of the prlncipai spot In the chromatogram obtained 
from the Colchicine test solution corresponds to that ob¬ 
tained from the Colchicine standard solution . 

Dflssolution (711)— 

Medium: pH 6.8 phosphate buffer (see under Buffer So¬ 

lutions in the section Reagents, tndicators, and Solutions); 

900 ml. 

Apparaius 2: 50 rpm. 

Time: 30 minutes* 

Procedurę for probenecid ■ —De term i ne the amount of 
C 13 M 19 NO 4 S dissolved from UV absorbances at the wave- 
length of maximum absorbance at about 244 nm of filtered 
portions of the solution under test, suitably diluted with 0.1 
N sodium hydroxide, if npressary, in comparison with a 
Standard solution havlng a known concentration of USP 
Probenecid RS. 

Procedurę for colchicine —Extract a filtered 200-ml portion 
of the solution under test with two 25-mL portions of chlo¬ 
roform, collecting the chloroform extracts In a suitable fiask. 
Evaporate the comblned extracts to a smali volume, and 
transfer to a 10-mL voiumetric fiask. RInse the fiask with 
smali portions of chloroform, and add the rinsings to the 
10-mL yolumetric fiask. Dilute with chloroform to volume, 
and mlx. Determine Lhe amount of CzzHzsNGó dissolved 
from absorbances, at the wavelength of maximum absorb¬ 
ance at about 350 nm, of this solution, using chloroform as 


the blank, in comparison with a Standard solution in chloro¬ 
form having a known concentration of USP Colchicine RS. 

Joierances —Not iess than 80% (Q) of the labeled 
amounts of C 2 zH 25 N 0 6 and CuH^NO^S are dissolved in 
30 minutes. 

Uniformu ty of dosage units (905): meet the reguśre- 
ments. 

Assay for probenecid— 

Standard preparator?—Dissolve an accurately weighed 
guantity of USP Probenecid RS on 0.1 N sodium hydroxide, 
and dilute quantitativeiy and stepwise with 0.1 N sodium 
hydroxide to obtain a solution having a known concentra¬ 
tion of about 10 pg per mL 

Assay preparatlon —Weigh and finely powder not less 
than 20 Tablets. Weigh accurately a portion of the powder, 
equivalent to about 250 mg of probenecid, and transfer to a 
250-mL Yolumetric fiask. Add 0.1 N sodium hydroxide to 
volume, and mix. Filter a portion of the solution, discarding 
the first 20 ml of the filtrate, pipet 2 mL of the filtrate into a 
200-mL yolumetric fiask, dilute with 0.1 N sodium hydrox- 
ide to volume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the 4550/ preparatlon and the Standard preparation at the 
wavelength of maximum absorbance at about 244 nm, with 
a sultable spectrophotometer, using 0.1 N sodium hydrox- 
ide as the blank. Calcufate the guantity, in mg, of 
CuHisNCLS in the portion of Tablets taken by the formula: 

25C(Au/As) 

in which C ls the concentration, in jig per mL, of USP 
Probenecid RS in the Standard preparation, and Au and As 
are the absorbances of the Assay preparation and the Stan- 
dard preparation , respectiyely. 

Assay for colchicine— [NOTĘ —Conduct this procedurę 
without deiay, under subdued light, using Iow-actEnEc 
glassware.] 

Alcoholic sodium carbonate solution —Dissolve 5.0 g of an- 
hydrous sodium carbonate tn 900 mL of water, add 100 mL 
of isopropyl alcohol, and mix. 

Standard preparation —Disso!ve an accurately weighed 
guantity of USP Colchicine RS in Alcoholic sod/u /77 carbonate 
solution , and dilute quantitatively and stepwise with Alcoholic 
sodium carbonate soiution to obtain a solution having a 
known concentration of about 10 pg per mL. 

Assay preparation—WeigU and finely powder not less 
than 20 Probenecid and Colchicine Tablets. Weigh accu¬ 
rately a portion of the powder, equivalent to about 1 mg of 
colchicine, and transfer Lo a 100-mL vo!umetric fiask. Add 
75 mL of Alcoholic sodium carbonate solution, shake for 
30 minutes, dkute with Alcoholic sodium carbonate solution to 
volume, mix, and filter, discarding the first 20 mL of the 
filtrate. 

Procedurę —Concomitantly determine the absorbances of 
the Assay preparation and the Standard preparation at the 
wavelength of maximum absorbance at about 350 nm, with 
a suitable spectrophotometer, using Alcoholic sodium carbon¬ 
ate soiution as the blank. Calculate the guantity, in mg, of 
Cz^HzsNOe in the portion of Tablets taken by the formula: 

0.1 C(A u f A s ) 

in which C ls the concentration, in pg per mL, of USP Col¬ 
chicine RS In the Standard preparation, and Au and A s are 
the absorbances of the Assay preparation and the Standard 
preparation , respectively. 



t 


Probucol 



C 3 ,H, a 0 3 S 2 516,84 

Phenol, 4,4'-[(1 -methylethylidene)bis{thio)]bis[2,6-bis{1,1 - 
dimethylethyl)-. 

Acetone b(s(3,5-di-terf-butyM-hydroxypheny!) mercaptole 
[23288-49-5]. 

» Probucol contains not less than 98.0 percent 
and not morę than 102.0 percent of C 31 H 48 O 2 S 2 , 
calculated on the dried basis. 

Packaging and storage—Preserve in welt-dosed, Sight-re- 
sistant containers, 

USP Keferemce standard* (11)— 

USP Probucol RS 

USP Probucol Reiated Compound A RS 

2,2',ó,6'-Tetra-tert-bulyldiphenoqufnone. 

C 2B H 4 o02 408.63 

USP Probucol Related Compound B RS 

4,4'-(Dith io)bis(2, 6-d i-tert-buty Iphenol). 

C 2 flH,z0 2 S z 474.76 
USP Probucol Related Compound C RS 

4 -[(3,5-Di“fert“bLftyl-2-nydroxypheny3th!o)Ś5o- 

propy!idenethio]-2,6-dhferf-DutyIpnenol. 

C 31 H 4 *OzS 2 516.86 

Identification, fnfrared Absorption (7 97K). 

Meitrng rangę, Class I (74 1 >: between 124° and 127°, a 
dried specimen being used. 

ioss on drying (731)—Dry it in vacuum at 80° for 1 hour: 
it loses not morę than 1.0% of its weighL 

Residue on ignition (281): 0.1%, 

Dełete the following : 

®Heavy met ais, Method Ii (231): 0.002%,* gUi 

Related compounds— 

Mobile phase —Prepare a mixture of mhexane and dehy- 
drated alcohol (4000:1). Make adjustments, if netessary (see 
System Su i łab!lity under Chromatography (621)). 

Reference solution 1 —Dissolve an accurately weighed 
quantity of USP Probucol Related Compound A RS In rc-hex- 
ane, and dilute quantltatively and stepwise with n~hexane to 
obtain a solution havmg a known concentration of about 
10 pg per mL 

Reference solution 2 —Dissolve an accurately weighed 
ąuantity of USP Probucol Related Compound B RS in r;-hex- 
ane, and dilute quantitatively with ri-hexane to obtain a so- 
fution havlng a known concentration of about 0.1 mg per 
ml. 

Reference solution 3 —Di$solve an accurately weighed 
guantity of USP Probucol Related Compound C RS in n- 
hexane, and dilute quantitatively with n-hexane to obtain a 
solution having a known concentration of about 1 mg per 
ml. 

Standard solution —Transfer about 10 mg of USP Probucol 
RS, accurately weighed, to a 50-mL volumetric fiask, Add 
1 mL of Reference solution 1, 4 mL of Reference solution 2, 
and 10 mL of Reference solution 3, and dilute with n-hexane 
to volume. 


Test salution —Transfer about 1 g of Probucol, accurately 
weighed, to a 25-ml volumetnc fiask, dissolve in and dilute 
with n-hexane to vofume, and mix. 

System suita bil i ty solution —Pipet 1 mL of Reference solution 
2 and 1 ml of the Test solution into a 200-mL volumetric 
fiask, dilute with n-hexane to volume, and mtx. 

Chromatographic system (see Chro ma tog raphy (621))—The 
liąuid chromatograph is equipped with 254-nm and 
420-nm detectors, connected in senes, and a 4.6-mm x 
25-cm coiumn that contains packing L3. The flow ratę is 
about 1 mL per minutę. Chromatograph the System suitabil- 
ity solution, and record the peak responses detected at 254 
nm, for related compound Band probucol. Related com¬ 
pound B elutes first; the resolution, R, of the peaks is not 
less than 2.5; and the relative standard deviation for repli- 
cate injections, determined from the probucol peak, is not 
morę than 2%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution ano the Test solution fnto the chro¬ 
matograph, record the chromatograms, and measure the 
eak areas. The order of elution is compound C, compound 
, compound A, and finally probucol. Compound A is de¬ 
tected at 420 nm, and the others are detected at 254 nm. 
Calculate the percentage of each related compound in the 
portion of Probucol taken by the formula: 

25QG(C i W)(r u / a) 

in which C is the concentration, in mg per mL, of the re~ 
spective probucol related compound in the Standard solu¬ 
tion; W is the weight, in mg, of Probucol taken; and ru and 
A are the peak areas obtained from the Test solution; and 
the Standard solution, respectiyely: not morę than 0.0005% 
of compound A; not morę than 0.02% of compound B; and 
not morę than 0.5% of compound C are found. 

Assay— 

Mobile phase—Prepare a degassed and filtered mlxture of 
acetonitrile and water (85:15). Make adjustments, if neces- 
s ary (see System Suita bili ty under Chromotography (621)). 

System suitability preparation —To about 56 mg of 
Probucol add 10 mL of n-p ropyl alcohol, and dissolve the 
Probucol. Add 1.0 mL of 70% te/t-butyl hydroperoxtde, and 
mix. Cover loosely, and heat ona steam bath at about 90° 
for 30 minutes. Aflow to cool to room temperaturę, dilute 
with a mixture of n-propyl alcohol and water (17:14) to 
200 mL, and mbc Dilute 25 mL of this solution with Mobile 
phase to 100 mL. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Probucol RS in Mobile phase , and dilute 
quantitatlvely and sfepwise with Mobile phase to obtain a 
solution having a known concentration of about 63 pg per 
mL, 

,4ssay preparation —Transfer about 63 mg of Probucol, ac¬ 
curately weighed, to a 50-mL volumetric fiask. Dissolve in 
and dilute with Mobile phase to volume, and mix. Pipet 
5 ml of this solution into a 100-mL volumetric fiask, dilute 
witn Mobile phase to vofume, and mix. 

Chromatographic system (see Chramatography (621))—The 
llquid chromatograph is eauipped with a 242-nm detector 
and a 4.6-mm x 25-cm coiumn that contains packing L7. 

The flow ratę is about 2.0 mL per minutę. Chromatograph 
the System suitability preparation, and record the peaks for 
the degradation proauct and probucol at relative retention 
times of approximately 0.8 and 1.0, respectively* The resolu- 
tron, R , of the peaks is not less than 2.0. Chromatograph 
the Standard preparation: the relative standard deviation for 
rep icate injections is not morę than 1.0%. 

Procedurę —Separately inject egual volumes (about 50 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calculate the guantity, in 
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mg, of C 3 iR tB G z S 2 in the portion of Probucol taken by the 
formula: 

C (r u / r s ) 

In which C is the eoncentration, In pg per mL, of USP 
Probucol RS in the Standard preparation; and r u and r 5 are 
the peak areas obtained from tne Assay preparation and the 
Standard preparation, respectively. 


Probucol Tablets 


» Probucol Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of C31H48O2S2. 

Packaging and storage— Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standard; (11)— 

USP Probucol RS 
Identification— 

A: Place an amount of powdered Tablets, equivalent to 
15 to 20 mg of probucol, in the depression of a spot piąte, 
and add two drops of sulfuric acid: an intense yellow color 
is produced immediateiy. The color corresponds to that ob- 
talned from a similar preparation of USP Probucol RS. 

B: Transfer a guantity of finely ground Tablets, equivalent 
to about 1000 mg of probucol, to a copper centrifuge tubę. 
Add 5mL of methylene chloride, cap the tubę, and mix for 
about 30 seconds on a vortex mixer. Centrifuge at about 
7000 rpm for 10 minutes. Decant the supernatant, and 
place about 1 mL of this solution on each side of a potas- 
sium bromide piąte, holding the piąte at an angle so that a 
thin film is formed on the piąte: the IR absorption spectrum 
of the elear film so obtained exhibits maxlma onfy at the 
same wavelengths as that of a similar preparation of USP 
Probucol RS. 

Unifcrmity of dosage Łimts (905): meet the require- 
ment for Weight Yariation. 

Assay— 

Mobile phase, System suitability preparation i, and Chromat - 
ographk system —Proceed as directed in the Assay under 
Probucoi 

Standard preparation—D isso!ve an accurately weighed 
quantity of USP Probucol RS in Mobile phase, and dilute 
quantitatlvely and stepwise with Mobile phase to obtain a 
solution having a known concentratlon of about 50 jig per 

mL. 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed guantity of 
the powder, equivalenf to about 500 mg of probucol, to a 
100™ml volumetric fiask, add 80 ml of Mobile phase, and 
stir the mixture vlgorously for about 1 houn Dilute with Mo¬ 
bile phase to volume, and mix. Transfer 1.0 mL of this solu¬ 
tion to a 100-mL volumetric fiask, dilute with Mobile phase 
to volume, mix, and filter. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chrom atograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the guan¬ 
tity, in mg, of CjiH^GzSz in the portion of Tablets taken by 
the formula: 

lOCOuM) 

in which C is the concentration, in pg per mL, of USP 
Probucol RS in the Standard preparation, and ru and r? are 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 


Procalnamlde Hydrochloride 



CuHjiNjO ■ HCI 271.79 

Benzamide, 4-amina-N-[2-(diethyJamino}ethyl]-, 
monohydrochlonde. 

p-Amino-M-[2-(diethyiamino)ethy]]benzamade monohydro¬ 
chlonde [614-39-1]. 

» Procainamide Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per¬ 
cent of C13H21N3O • HCI, calculated on the dried 
basis. 

Paekagmg and storage— Preserve in Eight containers. 
Storę at 25 c , excursions permltted between 15 a and BOT 

USP Reference sfandards (11)— 

USP Aminobenzoić Acid RS 

USP Procainamide Hydrochloride RS 

Identification— 

A: Infrared Absorption (197K). 

B: Standard solution —Use the Standard solution contain- 
ing 0.2 mg of USP Procainamide Hydrochloride RS per mL, 
prepared as directed under Ordinary impurities. 

Test solution —Dilute the Test soiution , prepared as di¬ 
rected under Ordinary impurities , with methano! to obtain a 
solution containing about 0.2 mg of procainamide hydro¬ 
chloride per mL. 

Adsorbent, Eluant , and Yisualization —Prepare as directed 
in Ordinary impurities. 

Procedurę —Proceed as directed for Procedurę under Ordi¬ 
nary impurities (466): the Rf va!ue of the prindpal spot ob¬ 
tained from the Test solution corresponds to that obtained 
from the Standard solution. 

Melting rangę (741): between 165° and 169°. 

Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.3% of its weight. 

Residue on ignition (281): not morę than 0.1%. 

Detete the fothwiag: 

*Heavy metals, Method II (231): 0.002%.* cortóait.|a^zoT8) 
Ordinary impurities (4óó)— 

Test solution: methanol. 

Standard solution: methanol. 

Adsorbent: chromatographic silica gel. 

Eluant: a mixture of chloroform, methanol, and ammo- 
nium hydroxide (70:30:0.7). 

Yisualization: 1, followed by spraying with a 1 in 2000 
solution of fluorescamine In acetone and viewing with UV 
Itght at 366 nm. 

Limit of free p-aminobenzoić acid— 

Mobile phase and Resolution soiution —Proceed as directed 
in the Assay. 

Standard solution —Quantitatively dissolve an accurately 
weighed quantity of USP Aminobenzoić Add RS in Mobile 
phase to obtain a solution havlng a known concentration of 
about 0.25 pg per mL. 

Test solution —Transfer 25.0 mL of the stock solution used 
to prepare the Assay preparation to a 50-mL volumetric fiask, 
dilute with Mobile phase to volume, and mix. This solution 
contains about 0.25 mg of procainamide hydrochloride per 
mL 







Chromatographic system —Proceed as directed for Chro¬ 
matographic system in the Assay. In addition, the tailing fac- 
tor for the p-aminobenzoic acid peak in the chromatogram 
obtained from the Resolution solution is not morę than 2.0; 
and the relative standard deviation for replicate injections of 
the Standard solution is not morę than 3.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the p-aminobenzoic acid peaks. Calculate the 
percentage of p-aminobenzoic acid in the portion of Pro- 
cainamide Hydrochloride taken by the formula: 

20(C/W)(ru/r s ) 

in which C is the concentration, in pg per mL, of USP Ami- 
nobenzoic Acid RS in the Standard solution; W is the weight, 
in mg, of Procainamide Hydrochloride taken to prepare the 
stock solution for the Assay preparation; and ru and r 5 are 
the p-aminobenzoic acid peak responses obtained from the 
Test solution and the Standard solution , respectively. The 
limit is 0 . 1 %. 

Assay— 

Mobile phase —Prepare a suitable mixture of water, meth¬ 
anol, and triethylamine (140:60:1); adjust with phosphoric 
acid to a pH of 7.5 ±0.1; filter; and degas. Make adjust- 
ments if necessary (see System Suitability under Chromatoa- 
raphy (621)). 

Standard preparation —Quantitatively dissolve an accu- 
rately weighed quantity of USP Procainamide Hydrochloride 
RS in Mobile phase to obtain a solution having a known 
concentration of about 0.5 mg per mL. Quantitatively dilute 
an accurately measured volume of this stock solution with 
Mobile phase to obtain a Standard preparation having a 
known concentration of about 0.05 mg per mL. 

Resolution solution —Dissolve a quantity of p-aminoben¬ 
zoic acid in Mobile phase to obtain a solution containing 
about 0.1 mg per mL. Pipet 10 mL of this solution and 
10 mL of the stock solution used to prepare the Standard 
preparation to a 100-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. 

Assay preparation —Transfer about 50 mg of Procainamide 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask; dissolve in and dilute with Mobile phase to volume and 
mix. Transfer 10.0 mL of this stock solution to a second 
100-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains 10-pm pack- 
ing LI. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Resolution solution , and record the peak responses 
as directed for Procedurę: the resolution, R, between tne p- 
aminobenzoic acid and procainamide peaks is not less than 
5.0. The relative retention times are about 0.5 for p-ami¬ 
nobenzoic acid and 1.0 for procainamide hydrochloride. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C 13 H 21 N 3 O • HCI in the portion of Procaina¬ 
mide Hydrochloride taken by the formula: 

^000C(ru/^s) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
cainamide Hydrochloride RS in the Standard preparation; 


and r 0 and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Procainamide Hydrochloride Capsules 

» Procainamide Hydrochloride Capsules contain 
not less than 95.0 percent and not morę than 
105.0 percent of tne labeled amount of 
C13H21N3O.HCI. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11 )— 

USP Procainamide Hydrochloride RS 
Identification —Capsules respond to the Thin-Layer Chro¬ 
matographic Identification Test (201), 5 pL of the elear super- 
natant used to prepare the Assay preparation in the Assay 
and 5 pL of the stock solution used to prepare the Standard 
preparation in the Assay being applied to the piąte, and a 
solvent system consisting of a mixture of ethyl acetate, 
methanol, and ammonium hydroxide ( 22 : 2 : 1 ) being used to 
develop the chromatogram. 

Dissolution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 90 minutes. 

Procedurę —Determine the amount of C 13 H 21 N 3 O.HCI dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 275 nm on filtered portions 
of the solution under test, suitably diluted with an amount 
of 0.01 N sodium hydroxide that is not less than twice the 
volume of the portion of test solution taken, in comparison 
with a Standard solution having a known concentration of 
USP Procainamide Hydrochloride RS in the same media. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 13 H 21 N 3 O • HCI is dissolved in 90 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase , Standard preparation , Resolution solution , 
and Chromatographic system— Prepare as directed in the As¬ 
say under Procainamide Hydrochloride. 

Assay preparation— Accurately weigh and mix the con- 
tents of 20 Capsules. Transfer an accurately weighed portion 
of the mixture, equivalent to about 500 mg of procainamide 
hydrochloride, to a 500-mL volumetric fiask. Aad about 
350 mL of methanol to the fiask, and sonicate for 10 min¬ 
utes in a 40° water bath. Allow the fiask to cool to room 
temperaturę, dilute with methanol to volume, and mix. 
Centrifuge a portion of the suspension, transfer 5.0 mL of 
the elear supernatant obtained to a 100-mL volumetric fiask, 
dilute with Mobile phase to volume, and mix. [NOTĘ—Reserve 
the remainder of tne elear supernatant for the Identification 
test.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Procainamide Hydrochloride. Calculate the quantity, in 
mg, of C 13 H 21 N 3 O • HCI in the portion of Capsule contents 
taken by the formula: 

1 0,000C(ny / Cs) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
cainamide Hydrochloride RS in the Standard preparation , 
and r v and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 
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Procainamide Hydrochloride Injection 

» Procainamide Hydrochloride Injection is a ster- 
ile solution of Procainamide Hydrochloride in 
Water for Injection. It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeied amount of C 13 H 21 N 3 O ■ HCI. 

Packagmg and storage —Preserve in single-dose or in 
multlple-dose containers, preferably of Type I glass. 

LabeEing—Labę! it to indicate that the Injection ts not to 
be used if it is darker than slightly yellow, or is discolored In 
any other way. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Procainamide Hydrochloride RS 
Identification—It responds to the Thin-Layer Chromato- 
graphk Identification Test (201), 5 pL of the dear supernatant 
being used to prepare the Assay preparation in the Assay 
and 5 jliL of the stock solution being used to prepare the 
Standard preparation in the Assay being appfied to the piąte, 
and a solvent system conslsting of a mrxture of efhyl ace- 
tatę, methanof, and ammonium hydroxide (22:2:1) being 
used to develop the chromatogram* 

Bacterial £ndotoxins Test (85)—It contains not morę 
than 0.35 USP Endotoxin Unit per mg of procainamide hy¬ 
drochloride. 

pH (791): between 4.0 and 6.0. 

Partkidate Matter in IniectBons (788): meets the re- 
quirements under Small-vofume injections. 

Other reguiremenfs —It meets the requirements under in¬ 
jections and implanted Drug Products (1). 

Assay— 

Mobile phase , Standard preparation , Resoiution solution , 
and Chromatographic system — Prepare as directed in the As¬ 
say under Procainamide Hydrochloride. 

Assay preparation— Transfer an aceurately measured vol- 
ume of Injection, equivalent to about 500 mg of procaina¬ 
mide hydrochloride, to a 500-ml volumetric fiask, dilute 
with methanoi to voiume, and mix. Transfer 5.0 mL of this 
stock solution to a 100-mL volumetric fiask, reserving the 
remainder of the stock solution for the Identification test. 
Dilute with Mobile phase to volume, and mix. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Procainamide Hydrochloride. Calcu la te the quantity, in 
mg, of CuhhiNiO ■ HCI in each mL of the Injection taken by 
the formula: 

10,000 (CfV)(r v frs) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
cainamide Hydrochloride RS in the Standard preparation , V \s 
the volume, in ml, of Injection taken, and r u and r 5 are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Procainamide HydrochBorBde Tablets 

» Procainamide Hydrochloride Tablets contain 
not less than 95.0 percent and not morę than 
105.0 percent of the labeied amount of 
C 13 H 2 iN 3 Q-Ha 


Fackaging and storage— Preserve in tight containers. 

USF Refere&ice standards (11)— 

USP Procainamide Hydrochloride RS 

Edenf ification— Tablets respond to the Thin-Layer Chromat¬ 
ographic Identification Test (201), 5 pL of the dear superna¬ 
tant used to prepare the Assay preparation in the Assay and 
5 \\l of the stock solution used to prepare the Standard 
preparation in the Assay being applied to the piąte, and a 
solvent system consisting of a mixture of ethyl aeetate, 
methanoi, and ammonium hydroxide ( 22 : 2 : 1 ) being used to 
develop the chromatogram, 

DissoBution (711 )— 

Medium: OJ N hydrach loric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Procedurę —Deterrnine the amount of C 13 H 21 N 3 O ■ HO dis- 
so!ved by employing UV absorption at the wavelength of 
maxtmum absorbance at about 275 nm on filtered portions 
of the solution under test, sultably diluted with an amount 
of 0.01 N sodium hydroxide that is not less than lwice the 
volume of the portion of test solution taken, in comparison 
with a Standard sofution havinq a known concentration of 
USP Procainamide Hydrochlonae RS in the same media. 

Toierances —Not less than 80% (Q) of the labeied amount 
of C 13 H 21 N 3 O - HCI rs dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase t Standard preparation , Resoiution solution , 
and Chromatographic system —Proceed as directed in the As¬ 
say under Procainamide Hydrochloride. 

Assay preparation— \A/etqh and finety powder not less 
than 20 Procainamide Hydrochloride Tablets. Transfer an ac- 
curateiy weighed portion of the powder, equivalent to 
about 500 mg of procainamide hydrochloride, to a 500-mL 
volumetric fiask, add about 350 mL of methanoi, and soni- 
cate for 3 0 minutes in a 40° water bath. Allow the fiask to 
cool to room temperaturę, dilute with methanoi to voJume, 
and m3x. Centrifuge a portion of the suspenslon, transfer 
5.0 mL of the elear supernatant obtained to a 100-mL voiu- 
metrlc fiask, reserving the remainder of the dear superna¬ 
tant for the Identification test. Dilute with Mobile phase to 
volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Procainamide Hydrochloride. CalcuJate the guantity or 
C 13 H 21 N 3 G ■ HCI in the portion of Tablets taken by the 
formula: 

10,000 C(ruf r$) 

in which C is the concentration, in mg per mL, of USP 
Procainamide Hydrochloride RS in the Standard preparation, 
and ru and rs are the procainamide peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
$pectively. 


Procainamide Hydrochloride Extended~ 
Release Talblets 


» Procainamide Hydrochloride Extended-Release 
Tablets contain not less than 93.0 percent and 
not morę than 107.0 percent of the labeied 
amount of procainamide hydrochloride 
(C13H21N3O ■ HCI). 
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Packaging and storage —Preserve rn tight containers. 
Labeling— The labeling indicates the Dissoiution Test with 
which Ehe product complies. 

USP Reference standards (11)— 

USP Procamamrde Hydrochloride RS 
Identification— It responds to the Thin-Layer Cfrromafo- 
graphic Identification Test (201), 5 pL of the stock solution 
prepared as directed for Assay preparotion in the dssoyand 
5 pL of the Stock standard solution being applied to the 
piąte, and a solvent system eonsisting of a mixture of ether, 
methanof, and ammonium hydroxide (25:5:1) being used to 
develop the chromatogram. 

Dissoiution (711)— 

test i“ff the product complies with this test, the labeling 
indicates that the product meets USP Dissoiution Test I. 

Medium: OJ N hydrochloric acid; 900 mL 

Apparatus 2: 50 rpm, 

Times: ^ f 4, and 6 hours. 

Procedurę —Determme the amount of CnhhiNaO - HCI dis- 
solved frorn UV absorbances at the wavelerigth of maxlmum 
absorbance at about 224 nm, using filtered portions of the 
solution under test, diluted with Medium f if neeessary, in 
comparison wfth a Standard solution having a known con- 
centration of USP Procainamide Hydrochloride RS in the 
same Medium « 

Toierances— The percentage of the labeled amount of 
CuHjiNbO ■ HCI dissolved at the times spedfied conforms to 
Acceptance Tabte 2. 


Time (hours) 

Amount di*solved 

1 

between 30% and 60% 

4 

between 60% and 90% 

6 

not less than 75% 


TEST 2—Jf the product complies with this test, the labeling 
indicates that the product meets USP Dissoiution Test Z 
Medium— Proceed as directed for Method B under 
Delayed-Release Dosage Forms. 

ACID STACE: 0/1 N hydrochloric acid; 900 mL for 1 houn 
BUFFER STACE: 0.05 M phosphate buffer, pH 7,5; 900 mL 
(see Buffer Solutions under Reagent*, Indicators, and Solutions) 
for not less than 8 hours, 

Apparatus 2: 50 rpm, with sinkers, 

Times: 1, 4, and 8 hours. 

Procedurę—Proceed as directed for Procedurę in Test 7. 
Toierances —The percentages of the labeled amount of 
C 13 H 21 N 3 0 * HCf dissolved at the times spedfied conform to 
Acceptance Tabie Z 


Time (hours) 

Amount dissolved 

1 

between 30% and 60% 

4 

between 60% and 90% 

8 

not less than 80% 


Time (hours) 

Amount dlssoked 

1 

between 25% and 50% 

3 

between 40% and 75% 

6 

between 65% and 90% 

fi 

not less than 80% 


TEST 4—If the product complies with this test, the labeling 
indicates that the product meets USP Dissoiution Test 4. 
Medium: 0.1 N hydrochloric acid; 900 mL. 

Apparatus 1; 50 rpm. 

Times: 1, 2, 4, 8, and 14 hours. 

Procedurę—Proceed as directed for Procedurę in 7esf 7. 
Toierances— The percentages of the labeled amount of 
CuHiiNiO - HG dissolved at the times specified conform to 
Acceptance Tabie 2. 


Time (hours) 

Amount dksolved 

1 

not morę than 30% 

2 

between 25% and 45% 

4 

between 45% and 75% 

8 

between 70% and 90% 

14 

not less than B0% 


TEST S—If the product complies with this test the labeling 
indicates that the product meets USP Dissoiution Test 5. 

Medium — Proceed as directed for Method B under 
Delayed-Releose Dosage Forms . 

ACID STACE: OJ N hydrochloric acid; lOOOmLfor 1 hour, 
BUFFER STACE: 0,05 M phosphate buffer, pH 7,5; 1000 ml 
(see Buffer Solutions under Reagents, łndicotors, and Solutions) 
for not less than 8 hours. 

Apparatus 2: 50 rpm, with sinkers. 

Times: 1, 4, 6, and 8 hours. 

Procedurę —Proceed as directed for Procedurę in Test L 
Toierances —Proceed as directed for Toierances in Test 2 , 
=OR 500 MC TABLET5— 


Time (hours) 

Amount dissolved 

1 

between 30% and 45% 

4 

between 55% and 75% 

6 

not less than 65% 

8 

not less than 75% 

FOR 750 AND 1000 MG TABLETŚ— 


Time (hours) 

Amount dissolued 

1 

between 30% and 50% 

4 

between 60% and 80% 

6 

between 70% and 90% 

8 

not less than 75% 


test 3—If the product complies with this test, the labeling 
indicates that the product meets USP Dissoiution Test 3. 
Medium—Proceed as directed under Test 2. 

Apparatus 2: 50 rpm, with sinkers, 

Times: 1,3,6, and 8 hours. 

Procedurę— Proceed as directed for Procedurę in Test h 
Toierances —The percentages of the labeled amount of 
CuHaiNjO * HCf dissolved at the times specified conform to 
Acceptance Tabie Z 


test 6—If the product complies with this test, the labeling 
indicates that the product meets USP Dissoiution Test 6. 
Medium —Proceed as directed for Test 2. 

Apparatus 2: 50 rpm. 

Times: 1, 4, and 8 hours. 

Procedurę— Proceed as directed for Procedurę in Test L 
Toierances—Proceed as directed for Toierances in Test 2, 
FOR 250 MC TABLET5— 


Time (hours)Amount dissotved 

1 
4 
R 


between 30% and 60% 
between 60% and 90% 

nrtt thAn flfUMł 
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FOH 500 MG TABLETS— 


Time (hours) 

Amount dlssolved 

1 

between 30% and 50% 

4 

between 60% and 80% 

8 

not less than 85% 


FOR 750 MG TABLETS— 


Time (hours) 

Amount dbtobed 

1 

between 30% and 50% 

4 

between 60% and 80% 

8 

not less than 80% 


test 8—If the product complies with this test, the labeling 
indicates that the product meets USP Dissolution Test 8. 

Medium — Proceed as directed for Method 5 under 
Delayed-Reiease Dosage Forms . 

AOD STAGE: 0,1 N hydrochloric acid; 900 mL for 1 hour. 
BUFFER STAGE: 0.05 M phosphate buffer, pH 7.5; 900 mL 
{see Buffer Solutions under Reagents , Indicators , and Solutions) 
for not less than 8 hours. 

Apparatus 2: 50 rpm, with sinkers, 

Times: 1, 4, 6, and 8 hours. 

Procedurę —Proceed as directed for Procedurę in Test h 
Tolerances —Proceed as directed for Tolerances in Test 2, 


Time (hours) 

Amount disso!ved 

1 

between 33% and 50% 

4 

between 70% and 85% 

6 

not less than 80% 

8 

not less than 85% 


Un sfor mi ty of dosage units {905): meet the reguire- 
ments. 

Assay—- 

Mobile phose —Prepare a suitable mixture of water, meth- 
anol, and tnethyfamine (140:60:1), adjust with phosphoric 
acid to a pH of 7.5, filier, and degas. Make adjustments if 
necessary {see System Suitability under Chromatography 
(621». 

5to ndord preparation —Dissolve an accurately weighed 
guantity of USP Procainamide Hydrochloride RS in Mobile 
phase to obtain a solution having a known concentration of 
about 0.5 mg per mL (Stoch standard solution). Quantita- 
tiveiy di lute an accurately measured vo!ume of this solution 
with Mobile phase to obtain a solution having a known con¬ 
centration or about 0.05 mg per mL (Standard preparation). 

Ashuy ptepuratiun —Tramfer not fewet Lhdi i 10 TableLs, 
curateiy counted, to a 1000-mL volumetric fiask, and add 
100 mL of a mixture of methanol and methyiene chloride 
(1:1), Place the fiask in a 40 a sonicator bath, and sonicate, 
with occasional shaking, until the Tablets bave disintegrated 
compfetely, Add about 700 mL of methanol, and sonicate 
for lOminutes, with occasional shaking. Al Iow to cool, dt- 
lute with methanol to volume, and mix. Filter a portion of 
this solution, discarding the first 10 mL of the filtrate. Quan- 
titatively dilute an accurately measured volume of the filtrate 
with Mobile phase to obtain a solution having a concentra¬ 
tion of about 0.5 mg of procainamide hydrochloride per 
mL. Use a portion of this stock solution ror the Identification 
test. Quantitatively dilute another accurately measured vol- 
ume of the stock solution with Mobile phase to obtain a 
solution having a concentration of about 0.05 mg per mL 
(Assay preparation ). 

Resolution solution —Prepare a solution of p-aminobenzotc 
acid in Mobile phase containing 0.1 mg per mL. Pipet 10 mL 


of this solution and 10 mL of the Stock standard into a 
1 GO-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromotographic system (see Chromatography )—The Nq- 
uid chromatograph is equipped with a 280-nm detector and 
a 3.9-mm x 30-cm column that contains 10-pm packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Resolution solution: the resolution, R , is not less than 2.0. 
Chromatograph replicate injections of the Standard prepara¬ 
tion: the relatW standard deviation is not morę than 2.0%. 

Procedurę —Sęparately inject equal volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The re!ative retention 
ttmes are about 0.5 for p-aminobenzoic add and 1.0 for 
procainamide. Calculate the quantity, in mg, of procaina- 
mide hydrochloride (C13H21N3O ■ Hel) per Tablet taken by 
the formula: 


(LtD)(Q(ry/n) 

in which i is the labeled auantity, in mg, of procainamide 
hydrochloride in each Tablet; D is the concentration, in mg 
per mL, of procainamide hydrochloride in the Assay prepara¬ 
tion, based on the number of Tablets taken, the labeled 
guantity per Tablet, and the extent of dtlution; C is the con¬ 
centration, in mg per ml, of USP Procainamide Hydrochlo¬ 
ride RS in the Standard preparation; and r u and r* are the 
peak responses obtained from the Assay preparation and the 
Standard preparation, respectively. 


Procaine Hydrochloride 



CijHjtoNjOi ■ HO 272.77 

Benzoic acid, 4-amino-, 2-(diethylamino)ethyl ester, 
monohydrochloride. 

2-{Diethyfamino)ethyl p -aminobenzoate monohydrochlo¬ 
ride [51-05-8]. 

» Procaine Hydrochloride contains not less than 
99.0 percent and not morę than 101.0 percent of 
C 13 H 20 N 2 O 2 ■ HCI, calculated on the dried basis. 

Packaglng and storage— Preserve in well-closed eon tai n- 
ers. 

Labeling— Where it is intended for use in preparing inject- 
able dosage forms, the label States that It Is stenie or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Procaine Hydrochloride RS 

Identification— 

A: Infrared Absorption (197K). 

B: Dissolve 1 0 mg in 1 mL of water, add 1 drop each of 
hydrochloric acid and sodium nitrlte solution (1 in 10), then 
add 1 mL of a solution prepared by dissolvinq 0.2 g of 
2-naphthol In 10 mL of sodium hydroxide solution (1 in 10), 
and shake: a scarlet-red precipitate is formed. 

C: It responds to the tests for Chloride (191). 

Melting rangę (741): between 153° and 158°. 

Bacterial Endotoxins Test (85)—Where the label States 
that Procaine Hydrochloride is stenie or must be subjected 
to further Drocesslna durina the Dreoaration of iniectable 
















dosage forms, it contains not morę than 0.6 USP Endotoxin 
Unit per mg of procaine hydrochloride. 

Sterilify Tests <71)—It meets the requrrements when 
tested as directed for Membranę Filtrat ton under Test for Ste- 
rility of the Product to be Examined. 

Acidity —To a solution of 1.0 g in 25 mL of water add 1 
drop of methyl red TS, and titrate with 0.020 N sodium 
hydroxide: not morę than 0.50 mL is reguired for neutraliza- 
tion. 

Loss on drying (731)—Dry it over silica gei for 1 8 hours; it 

loses not morę than 1.0% of its weight 

Residue on ignition (281): not morę than 0.15%. 


Delete the following: 

*Heavy met ais (231): 0.002%.* h an-2018) 

Chromatographic purity-— 

Solvent —Prepare a mixture of methanol and 
trichloroethane (7:3). 

Standard preparations —Prepare a solution of USP Pro¬ 
ca! ne Hydrachloride RS in Solvent containing 1.6 mg per 
mL. Dilute quantitatively with SoIvent to obtain Standard 
preparations having Lhe following compositions: 


Standard 

prepara¬ 

tion 

Dilution 

Concentra- 
tion 
(mg RS 
ner mLl 

Pcrcentage (%, 
for comparison 
with tost 
specimen') 

A 

2,5 in 10 

0.4 

0,5 

B 

2.0 in 10 

0.32 

0.4 

C 

1.0 in 10 

0.16 

0.2 

D 

0.5 In 10 

0.08 

0.1 


Test preparations Transfer 1.6 g of Procaine Hydrochlo- 
ride, accurately weighed, to a suitable capped Container, 
add 20 mL of So!vent, close the Container, and sonrcate for 
2 minutes. Use this solution as the Test preparation. 

Procedurę —Apply separately 10 pL of the Test preparation 
and 10 (iL of each Standard preparation to a suitable Łhfn- 
layer chromatographic piąte (see Chromatography (621)) 
coated with a 0.25-mm layer of chromatographic silica gel 
mixLure, prewashed with methanol and allowed to dry. Use 
a double-trough chromatographic chamber. Fili one trough 
with ammonium hydroxide, and aliow the chamber to equi- 
librate for 1 hour. Position the piąte In the other trough, 
and deve!op the chromatogram in a solvent system consist- 
ing of a mkture of methylene chiorlde and methanol (95:6) 
until the solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devefoping 
chamber, mark the solvent front, and allow the solvent to 
evaporate. Examine the piąte under short-wavelength UV 
light. Compare the intenslties of any secondary spots ob- 
served in tne chromatogram of the Test preparation with 
those of the principal spots in the chromatograms of the 
Standard preparations: no secondary spot is morę intense 
than the principal spot obtained from Standard (0.5%), and 
the sum of the intensities of all secondary spots obtained 
from the Test preparation does not exceed 1.0%. 

Assay —Transfer about 0.5 g of Procaine Hydrochloride, ac¬ 
curately weighed, to a beaker, add 100 ml of cold water, 

5 mL of hydrochloric add, and 100 mg of potassium bro- 
mide, and stir until dissoived. Proceed as directed under NT 
trite Titration (451), beginntng with "cool to about 15 a ." 
Perform a blank determination, and make any necessary 
correction. Each mL of 0.1 M sodium nitrite is equivalent to 
27.28 mg of Q 3 H 2t >N^.HCL 


Procaine Hydrochloride injection 

» Procaine Hydrochloride Injection is a sterife so- 
iution of Procaine Hydrochloride in Water for In- 
jection. It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of C13H20N2O2 ■ HCI. 

Packagirtg and storage— Preserve tn single-dose or in 
multiple-dose containers, preferably of Type I orType li 
glass. The Injection may be packaged In 100-mL multiple- 
dcse containers. 

USP Reference standardu (11)— 

USP Endotoxln RS 

USP Procaine Hydrochloride RS 

Identification—Evaporate a portion of Injection, equiva- 
lent to about 20 mg of procaine hydrochloride, on a steam 
bath just to dryness, and dry over sifica gel for 18 hours: the 
residue responds Lu Identification tests A and B under Pro¬ 
caine Hydrochloride. 

Batterid Endotoxms Test (85)—It contains not morę 
than 0.6 USP Endotoxin Unit per mg of procaine hydrochlo- 
ride. 

pH (791): between 3.0 and 5.5. 

Farticulate EV9atfer in liniecfions (788): meets the re- 
quirements under 5mall-vofume injections. 

Other reqiiirements—lt meets the requirements under in¬ 
jections and Impianted Drug Products (1). 

Assay— 

Standard preparation— Transfer to a 125-ml separator 
about 50 mg, accurately weighed, of USP Procaine Hydro¬ 
chloride RS, and dilute with water to 20 mL. 

Assay preparation —Transfer to a 125-ml separator an ac¬ 
curately measured volume of injection, equivaient to about 
50 mg of procaine hydrochioride, and dilute with water to 
20 mL. 

Procedurę —To the Standard preparation and also to the 
Assay preparation add 5 mL of 6 N ammonium hydroxide, 
then treat each as folfows. Extract with five 25-ml portions 
of chloroform, and filter the combined extracts through 
about 1 g of anhydrous sodium sulfate supported on a 
pfedget of glass wooL Receive the filtrate in a 200-mL volu- 
metric fiask, add chloroform to vo!ume, and mix. Transfer 
3.0 mL of this solution to a 100-mL volumetnc fiask, add 
chloroform to volume, and mix. Concomitantly determine 
the absorbances of both Solutions at the wavelength of 
maximum absorbance at about 280 nm, with a suitable 
spectrophotometer, using chloroform as the blank. Calculate 
tne quantity, in mg, of CuHzoNbCh ■ HCf in each mL of the 
Injection tal<en by the formula: 

(W/V)(Au/A s ) 

in which W is the weight, in mg, of USP Procaine Hydro¬ 
chloride RS used, V is the voiume, in ml, of Injection taken, 
and Au and As are Lhe absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively. 


Procaine Hydrochloride and 
Epinephrme BrajjectSon 

» Procaine Hydrochloride and Epinephrine Injec- 
tion is a sterife solution of Procaine Hydrochloride 
and Epinephrine Hydrochloride in Water for !n- 
jection. The content of epinephrine does not ex- 
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ceed 0.002 percent (1 in 50,000). (t contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of procaine 
hydrochloride (O 3 H 20 N 2 O 2 * HCI), and not jess 
than 90.0 percent and not morę than 115.0 per¬ 
cent of the labeled amount of epinephrine 
(C 9 H T 3 N0 3 ), 

Packagirtg and storage—Preserve in single-dose or in 
multiple-dose, light-resistant containers, preferably of Type J 
or Type ii glass. 

LabeBing—The Eabei indicates that the Injection is not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a precipltate, 

USP Referenci standards (11)— 

USP Endotoxin RS 

USP Epinephrine Bitartrate RS 

USP Procaine Hydrochloride RS 

Color and darity-—Using the Injection as the Test solution, 
procecd as dtrcctcd for Color and darity under Epinephrine 
Injection. 

Identification—Evaporate a portion of injection, eq u ta¬ 
lent to about 20 mg of procaine hydrochlonde, on a steam 
bath just to dryness, and dry over silica ge! for 18 hours, 
protected from fight: the residue responds to Identification 
tests A and B under Procaine Hydrochloride. 

Bacterial Endofoxins Test (85)—It contains not morę 
than 0.6 USP Endotoxfn Unit per mg of procaine hydrochlo¬ 
ride. 

pH (791): be twe en 3.0 and 5.5. 

Content of epinephnne— 

Aikaline ascorbate reagent— Mix 100 ml of alcohol, 80 mL 
of sodium hydroxide solution ( i in 5), and 8 mL of ascorbic 
acid solution (1 in 50). Prepare fresh on the day of use. 

Standard preparation —Place about 18 mg of USP Epi¬ 
nephnne Bitartrate RS, accurately weighed, in a 100-ml voi- 
umetric fiask, add sodium bisulfite solution (1 in 1000) to 
volume, and mix. Dilute this solution quantitativety with 
water to obtain a solution having a known concentration of 
about 10 pg of epinephrine per mL. 

Procedurę— Pipet a volume of injection, equivaient to 
about 1 0 pg of epinephrine, into a 50-mL beaker. Into an- 
other 50-mL beaker pipet 1 ml of Standard preparation, 

Treat the contents of each beaker as follows. Add 10 mL of 
dilute hydrochioric acid (1 in 120), and heat gently to re- 
duce the volume of solution to about 5 ml. Aliow to cooi to 
room temperaturę, then add 5 mL of sodium acetate solu¬ 
tion (1 in 5), fotlowed by 0.5 mL of potassium ferrieyanide 
solution (1 in 400), and mix. At 2 minutes, accurately timed, 
after the last addition, add 20 mL of Aikaline ascorbate rea¬ 
gent, transfer the contents to a corresponding 50-mL volu- 
metric fiask with the aid of water, ado water to volume, and 
mix. At 15 to 20 minutes after the addition of the Aikaline 
ascorbate reagent, determine the fluorescences of each solu¬ 
tion and of a reagent blank, with a sultable fluorometer, 
with an excitation wave!ength setting of 420 nm and a fluo- 
rescence wavelength setting of 520 nm. Calculate the quam 
dty, in jag, of C^H^NCh in each mL of Injection taken by the 
formula: 

(C/V)Wu-B)/(l s -B)] 

in which C i$ the concentration of epinephrine, in |ig per 
mL, of USP Epinephrine Bitartrate RS in the Standard prepa¬ 
ration, V is the volume, in mL, of Injection taken, and ly, i s , 
and B are the fluorescence readings of the Solutions from 
the Injection, the Standard preparation , and the reagent 
blank, respectively. 

Other reguirements—It meets the requirements under In - 
jectiorts ona Implanted Drug Products (1). 


Assay— 

Standard preparation—Transfer to a 125-ml separator 
about 50 mg, accurately weighed, of USP Procaine Hydro¬ 
chloride RS, and dilute with water to 20 mL. 

Assay preparation— Transfer to a 125-mL separator an ac- 
curatety measured volume of injection, equivalent to about 
50 mg of procaine hydrochloride, and dilute with water to 
20 mL 

Procedura— To the Standard preparation and also to the 
Assay preparation add 5 mL of 6 N ammonium hydroxide, 
then treat each as follows. Extract with flve 25-mL portions 
of chloroform, and filter the combined extracts through 
about 1 g of anhydrous sodium sulfate supported on a 
piedget of glass wooL Receive the fil tratę in a 200-mL vo la¬ 
met rfc fiask, add chloroform to volume, and mlx. Transfer 
3.0 mL of this solution to a 100-mL vo!umetrie fiask, add 
chloroform to volume, and mix. Concomitantly determine 
the absorbances of both Solutions at the wavelength of 
maximum absorbance at about 280 nm, with a suitable 
spectrophotometer, using chloroform as the blank. Cafculate 
the quantitv, in mg, of C 13 H 20 N 2 O 2 ■ HCI in each mL of the 
Injection taken by the formula: 

(W/V)(A U /As) 

in which W is the weight, in mg, of USP Procaine Hydro¬ 
chloride RS used, V \s the vo!ume, in ml, of Injection taken, 
and Au and As are the absorbances of the Solutions obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. 


Procaine and Tetracaine Hydrochlorides 
and Leyonordefrin Bmjjecfrion 

» Procaine and Tetracaine Hydrochlorides and 
Levonordefrin Injection is a sterile solution of Pro¬ 
caine Hydrochloride, Tetracaine Hydrochloride, 
and Levonordefrin in Water for Injection. It con¬ 
tains not less than 95.0 percent and not morę 
than 105.0 percent of the labeled amount of pro¬ 
caine hydrochloride (C 13 H 20 N 2 O 2 • HCI), not less 
than 95.0 percent and not morę than 105.0 per¬ 
cent of the labeled amount of tetracaine hydro¬ 
chloride (C 15 H 24 N 2 O 2 ■ HCI), and not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of levonordefrin (C 9 Hi 3 N0 3 ). 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

Labelmg —The tabel indicates that the Injection is not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a precipltate. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Epinephrine Bitartrate RS 

CoHor and darity—Using the Injection as the test solution , 
proceed as directed for Coior and darity under Mepivacaine 
Hydrochloride and Levonordefrin Injection. 

Bdentflfication— 

A: Mix 10 mL of Injection with 10 ml of 3 N hydrochioric 
acid, cool to 0° in an ice bath, add 5 mL of sodium nitrite 
solution (1 in 5), śtirrmg gently, add 2 mL of a solution of 
0.1 g of 2-naphthol in 5 mL of 1 N sodium hydroxide, and 
observe immediately: a bnght orange-red precipltate is 
formed (presence of a primary otninopheny! group ). 
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B: It responds to the tests for Chloride ( 191). 

C; To about 25 mL of Injection add 1 drop of ferric chfo- 
ride TS: the solution immediately turns a lignt green and 
changes to a light blue within 1 minutę. Add 2 drops of 3 N 
hydrochloric add: the color reverts to fight green (presence 
of fevonordefriri)* 

BacteriaE Endotoxins Test (85)—It contains not morę 
than 0.6 USP Endotoxin Unit per mg of procaine hydrochfo- 
ride. 

pH (791): between 3,5 and 5,0. 

Other reguirements—It meets the reguirements under In- 
jections and implanted Drug Products (1). 

Assay for procaine hydroc hi o ride—Tran sfer 25.0 mL of 
Injection to a 250-mL beaker, add 10 mL of dilute hydro¬ 
chlonc add (1 rn 2), 15 ml of water, and 1,0 mL of formal- 
dehyde solution, and allow to stand for 3 minutes. Titrate 
with 0.1 M sodium nitrite V5, using starch iodide paper as 
an externaf Indicator, Perform a blank determination, and 
make any necessary correctEon. Calculate the guantity, in 
mg, of CnH^lsbO? ■ HG in each ml of the Injection taken 
by the formula: 

(272.78 / 25)(V 2 M 2 - 0.5 VM) 

in which V 2 is the volume, En mL, and M 2 is the exact molar- 
ity of the 0,1 M sodrum nitrite solution used in the titration, 
Vi and Mi are as defined under Assay for tetracaine hydro- 
chloride, and 272:78 is the molecular weight of procaine 
hydrochłoride. 

Assay for tetracaine hydrochłoride—Transfer 50.0 mL 
of Injection to a 100-mL beaker, add 5 g of sodium acetate 
and 5 ml of isopropyl alcohol, and stir until the sodium 
acetate is dissolved. Add T.5 mL of potassium thiocyanate 
solution (75 in 100), and stir whtle cooling in an ice bath. 
Keep in the ice bath for 1 hour, sttrring about four times 
during the period. Do not stir excessively. Prepare a filtering 
crucible with double suitable filter paper, connect to a suc- 
tlon fiask, and moisten the paper with a few drops of the 
elear supernatant. Remove the excess liquid by suction. Ftl- 
ter the mixture, and dry by suction. Transfer the entire eon- 
tents of the crucible to the original beaker, and rinse the 
crucible with 10 mL of dilute hydrochlonc acid (1 rn 2), fol- 
lowed by 30 mL of water. Transfer the rinsings to the 
beaker, Coof in ice, and titrate with 0.02 M sodium nitrite 
V5, using starch iodide paper as an external indicator, Per¬ 
form a blank determination, using 10 mL of dilute hydro- 
chloric acid (1 in 2) and 30 mL ot water, and make any 
necessary correction. Calculate the quantity, in mg, of 
Ci 5 H^-iiN 2 O 2 ■ HCI En each 111 L of the Injection taken by the 
formula: 

(300.83 /50X1/!^) 

in which V\ is the volume, in mL, and M t is the exact molar- 
ity of the 0.02 M sodium nitrite used in the titrarion, and 
300.83 is the molecular weight of tetracaine hydrochłoride. 

Assay for levonordefrin— 

Ferro-otrute solution, Buffer solution, and Standard prepara¬ 
tion— Prepare as directed under Epinephrine Assay (391). 

Assay preparation —Proceed with Injection as directed for 
Assay Preparation under Epinephrine Assay (391), except to 
read "levonordefrin" where "epinephrine" is specifiea. 

Procedurę —Proceed as directed for Procedurę under Epi- 
nephnne Assay (391), Calculate the quanrity, in mg, of levo- 
nordefrin (QHnNG 3 ) in each mL of the Injection taken by 
the formula: 

(183.21 / 333.30)(Q.05C/ V){A U /A$ 

in which 183.21 and 333.30 are the molecular weights of 
levonordefrin and epinephrine bifartrate, respectively, Cis 
the concentration, in jig per mL, of USP Epinephrine Bitar- 


tratę RS in the Standard preparation , and V \s the volume y in 
mL, of Injection taken. 


Procarbazine Hydrochłoride 



Ci 2 H„N 3 0 -HCI 257.76 

Benzamide, /V-(1 -methylethyl)-4-[(2-methyIhydrazino)meth- 
vt]-, monohydrochloride. 

/V-lsopropyl-oc-(2-methy!hydrazino)-p-toluamide monohydro- 
chloride [366-70-1]. 

» Procarbazine Hydrochłoride contains not less 
than 98.5 percent and not morę than 100,5 per¬ 
cent of C 12 Hi 9 N 3 0 - HCL 

Caution: Handle Procarbazine Hydrochłoride 
with exceptionol care, sińce it is a highly potent 
agent 

Packaging and sto ragę—Pres erve in tight, light-resistant 
containers, 

USP Reference standards <T 1)-— 

USP Procarbazine Hydrochłoride RS 
Identification— 

A: Infrared Absorption (197M), 

8 : Ultravioiet Absorption (197U)— [notę —Use low-actinic 
glassware throughout this test.] 

Solution: 10 pg per mL. 

Wdium: 0.1 N hydrochloric acid, 

Absorptivitres at 232 nm do not differ by morę than 
3.0%. 

Residue an ignltion (281); not morę than 0.1%, 

Delete the following: 

*Heavy metaJs, Method II (231): 0.002%.* toi^i 1 - 3 ^- 2010 ) 

Assay—Dissolve about 0,75 g of Procarbazine Hydrochlo- 
ride, accurately weighed, in 100 mL of water. Titrate with 
0.1 N sodium hydroxide VS, determining the endpoint po- 
tenriometrically, using a cajomel-glass eJectrode system. 

Eacn mL of 0.1 N sodium hydroxide is equivalent to 
25.78 mg of CvaHi 9 N 3 0 - HCL 


Procarbazine Hydrochłoride Capsules 

» Procarbazine Hydrochłoride Capsules contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of pro¬ 
carbazine (CuHisNjO). 

Packaging and storage—Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Procarbazine Hydrochłoride RS 
Identification—The polarogram of the solution empfoyed 
for measurement in the Assay exhibits a half-wave potential 
(E(/ 2 ) within ±0.03 volt of that of USP Procarbazine Hydro- 
chloride RS, similarly measured (£i ; 2 is about -0.16 volt 
against a saturated calomel electrode). 
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DissoEution (711)— 

Medium: water; 900 ml. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of procarbazine 
(C 12 H 19 N 3 O) dissolved from UV absorbances at the wave- 
length of maximum absorbance af about 233 nm of filtered 
portions of the solution under test, suitably dfluted with 
water, in comparison with a Standard solution havlng a 
known concentration of USP Procarbazine Hydrochlonde RS 
In the same medium. 

Toleronces —Not less than 75% (Q) of the labeled amount 
of CizHtoNbO is dissolved in 45 minutes. 

Umifomiity of dosage units (905): meet the require- 
ments, 

Assay— 

phi 12 buffer— Dissolve 5.43 ml of phosphoric add, 

4,60 mL of glacial acetic acid, and 4.95 g of boric add in 
water to manę 2000 mL, To 1 00 mL of this solution add 
100 ml nf 0.9 N sndium hydmxide. Prinr tn nse, Heaerafp 
this solution by bubbllng with scrubbed nitrogen. 

Procedurę — [notę— Use low-actinic glassware throughout 
this procedurę.] Weigh the contents of not less than 20 
Capsules, and determine the average weight per capsule. 
MIx the combined contents to obtaln a homogeneous sam- 
ple. Transfer an accurately weighed port łon of this powder, 
equlvalent to about 60 mg of procarbazine hydrochlonde, 
to a 100-mL volumetnt fiask mat previously nas been 
flushed with nitrogen. Disso3ve in pH 12 buffer, dilute with 
phi 12 buffer to volume, and centnfuge a portion of this 
solution at about 1500 rpm for about 3 minutes. Transfer 
10 mL to 15 mL of the solution to a polarographic celi that 
is regulated at 25 ±0.1°. Deaerate by bubbling scrubbed nb 
trogen through the solution for 5 minutes. Insert the drop- 
ping mercury electrode of a suitable polarograph, which is 
capable of measuring a current of 10 microamperes, using 
an average capillary, a mercury column height of 56 cm, 
and a drop ratę of approximately 4 per second. Record the 
polarogram from “0.75 volt to h- 0.25 volt, using a saturated 
calomel electrode as the reference electrode. Determine the 
height of the current at a point 200 mV anodic of the half- 
wave potentiaL Calculate the guantity, In mg, of C^H^N^O 
in the portion of Capsule contents taken by the formula: 

1 00(0.8585Q[/lt / h] 

in which 0.B585 is the ratio of the molecular weight of pro¬ 
carbazine to that of procarbazine hydrochlonde, iu is the 
obseryed current of the solution from the Capsule contents 
and h is that determined similarly in a solution of USP Pro¬ 
carbazine Hydrochloride R5, the concentration of which is C 
mg per mL (about 600 jig per mL). 


Proch Bo rperazine 



GoHUCINjS 373.94 

10H-Phenothiazine, 2-chloro-l 0-[3-(4-methyLl-piper- 
azinyOpropyl]-; 

2-Chloro-l 0-[3-(4-methyl-l-piperazinyl)propyl]phenothiazlne 
[58-38-8]. 


DEFINITION 

Prochlorperazine contains NLT 98.0% and NMT 101.0% of 
prochlorperazine (CzoH^CINjS). 

[Notę —Throughout the fol łowi ng procedures, protect the 
sampfe, the Reference Standard, and Solutions containing 
them, by conductlng the procedures without delay, under 
subdued light, or using low-actinic glassware.] 

IDENTIFICATION 

o A. Identification—Organjc Nitrogenous Bases (181): 
Meets the reąuirements when USP Prochlorperazine 
Maleate RS is used as the standard for comparison 

ASSAY 
o Procedurę 

Sampfe: 400 mg of Prochlorperazine 
Analysis: Transfer the Sample to a 125-mL conical fiask. 
Add 30 ml of glacial acetic acid, and warm on a steam 
bath to disso!ve, Add 2 drops of crystal yiolet TS, and 
titrate with 0.1 N perchlork acid V5 to a blue endpoint. 
Perform a blank determlnation (see Titrimetry (541)), 
and make any necessary corrections. Each mL of 0,1 N 
perchloric add is equivalent to 18.70 mg of 
prochlorperazine (C 20 H 24 GN 3 S)- 
Acceptance criteria: 98,0%“101.0% 

IMPURITTE5 

* Resldue on Ignktion (281): NMT 0.1% 

* ORDINARY DMPURITIES (466) 

Standard solution: Methanol 
Sample solution: Methanol 

Eluant: Methanol and ammonium hydroxide (100:1) 
Vbuaiization: 1 

ADDITIONAL REQUIREMENT5 

■ Packaging and Storage: Preserve in tight, light-resistant 
contalners. 

* USP Reference Standard* (11) 

USP Prochlorperazine Maleate RS 


Proch lor Baerazirie Orał Soliatiorc 

DEFINITION 

Prochlorperazine Ora! Solution contains an amount of 
Prochlorperazine Edisylate equlvalent to NLT 92.0% and 
NMT 1 08.0% of the labeled amount of prochlorperazine 
(C20H24CIN3S). 

[Notę —Throughout the foltowing procedures, protect the 
sample, the Reference Standard, and Solutions containing 
them, by conducting the procedures without delay, under 
subdued llght, or using low-actlnk glassware.] 

IDENTIFICATION 

* A. 

Analysis: To 2 mL of Orał Solution add 3 mL of water 
and 3 or 4 drops of ferric chloride TS. 

Accepfance criteria: A stable red color is produced. 

o B. 

Analysis: To 1 mL of Orał Solution add 1 0 mL of bro- 
mine TS, previously warmed to room temperaturę. 

Aoceptance criteria: Essentlaliy no color change occurs 
(distinction from chlorpromazine hydrochloride, which 
immediately produces a green color), 

ASSAY 

» Procedurę 

lon-pairing solution: DissoIve 4.33 g of sodium 1-oc- 
tanesuifonate in 500 mL of water. Add 4.0 mL of glacial 
acetic add, and dilute with water to 1 L. 

Mobile phase: Acetonitrile, methanol, and lon-pairing 
solution (40:10:50) 








Difuent: A mixture containing 1000 ml of distilled 
water, 8.6 ml of concentrated hydrochloric add, and 
1000 ml of methanol 

Interna! standard solution: 0,9 mg/ml of trrffuoper- 
azme hydrochloride in Difuent 
Standard stock solution: 1.0 mg/mL of USP 
Prochlorperazine Maleate RS in Difuent 
Standard solution: 0.09 mg/ml of trifiuoperazine hy¬ 
drochloride from Internol standard solution and 0.1 mg/ 
mL of USP Prochlorperazine Maleate RS from Standard 
stock solution , in Difuent 

Sample solution: Transfer a quantily of Ora! Solution, 
equivalent to 10.0 mg of prochlorperazine, to a 100-ml 
volumetric fiask, add 10.0 mL of the fnternal standard 
solution , and dilute with Difuent to vofume. 
Chromatographrc system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 15-cm; 10-jim packing LI 
Flow ratę: 1.5 mL/mtn 
Enjectlon volume: 10 ul 
System suitability 
Sample: Standard solution 

[NOTĘ—The relatwe retention tlmes for prochlorperazine 
and trifiuoperazine are 1.0 and 1.3, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between prochlorperazine and 
the intemal standard 
Tailing factor: NMT 2.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prochlorperazine (CzoH^GNiS) in the portion of Orał 
Solution taken: 

Result = (RJRs) x (Cd Cu) x (M,i/Ki) x 100 

Ru = peak response ratio of prochlorperazine to the 
interna! standard from the Sample solution 
Rs = peak response ratio of prochlorperazine to the 
interna! standard from the Standard solution 
Cs = concentration of USP Prochlorperazine 

Maleate RS in the Standard solution (mg/mL) 

Cu - nominał concentration of prochlorperazine in 
the Sample solution (mg/ml) 

Mfi = molecufar weight of prochlorperazine, 373,94 
M r ? - molecular weight of prochlorperazine maleate, 
606.09 

Acceptance criterla: 92.0%-l 08.0% 

PERFORMANCE TE5TS 

* Deuverable Volume (698): Meets the requirements for 
Orał Solution packaged in mufti-unit containers 

• Uniformu v OF DOSAGE Units (905): Meets the require- 
ments for Orał Solution packaged in single-unit 
containers 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight, Jight-resistant 
containers, 

• USP Reference Standards (11) 

USP Prochlorperazine Maleate RS 


Prochlorperazine Suppositories 

DEFINITION 

Prochlorperazine Suppositories contain NLT 90.0% and 
NMT 110.0% of the labeled amount of prochlorperazine 
(CzoH^CINjS). 


[Notę—T hroughout the following procedurę, protect the 
sample, the Reference Standard, and Solutions containing 
them, by conducting the procedures without delay, under 
subdued light, or using low-actinic glassware.] 

IDENTIFICATION 

* A. 

Analysis: Place a quantity of Suppositories, equivalent 
to 5 mg of prochlorperazine, in a test tubę, Add 4 mL 
of dllute hydrochloric acid (1 in 2), warm on a steam 
bath to melt the solid, and swirl to mix t 
Acceptance criteria: A pink tolor develops in the aque- 
ous layer. 

* B. 

Analysis: To the solution from Identification test A, add 
10 mL of bromine TS. 

Acceptance criterla: Essentially no color change occurs 
(distlnction from chlorpromaztne, whieh immediately 
produces a green color). 

ASSAY 
« Procedurę 

Standard solution: Transfer 40 mg of USP Prochlorper¬ 
azine Maleate RS to a 250-mL separator containing 
75 mL of ether, Add 0.5 ml of 6 N ammonium hydrox- 
ide, and extract with four 65-mL portions of di lute hy- 
drochloric acid (1 in 100), collectrng the aqueou$ ex- 
tracts in a 500-mL volumetric fiask. Aerate the 
combined extractsfor 15-20 min to remove dissolved 
ether. Add dilute hydrochloric add (1 (n 100) to vol- 
ume. Pass a portion of the solution through filter paper, 
discarding the first 25 mL of the fil tratę. To 25.0 mL of 
the subsequent filtrate add dilute hydrochloric acid (1 
m 100) to make 200.0 mL. 

Sample solution: Weigh, mash, and then mix NLT 15 
Suppositories. Transfer a weighed quantity of the mass, 
equivałent to 25 mg of prochlorperazine, to a 100-mL 
beaker. Disso!ve in 50 mL of ether, and transfer to a 
250-mL separator with the aid of three 25-mL portions 
of ether. Proceed as directed for the Standard solution , 
beginning with "Extract with four 63-mL portions of di¬ 
lute hydrochloric add (1 in 100)". 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (85 7>.) 

Modę: UV 

Analytrcal wavelengths: 254 and 278 nm 
Celi: 1 cm 

Blank: Dilute hydrochloric acid (1 in 100) 

Analysis 

Samples: Standard solution , Sample solution , and Biank 
Determine the absorbances of the Standard and Sample 
soiutions t and calculate the differences in the ab¬ 
sorbances of the two Solutions at 254 and 278 nm. 
Calculate the percentage of the labeled amount of 
prochlorperazine (GoH^CINHS) in the portion of Sup* 
positories taken: 

Result - AJAi x (Rj/Kz) x ( WdWu) x 100 

Au = difference in the absorbances of the Sample 
solution at 254 nm and at 278 nm (Azw - 
Aż?b) 

Ai = difference in the absorbances of the Standard 
solution at 254 nm and at 278 nm (A 2 s* - 

&27s) 

M,i - molecular weight of prochlorperazine, 373,94 
M r ? - molecular weight of prochlorperazine maleate, 
606.09 

Wi - weight of USP Prochlorperazine Maleate R5 in 
the Standard solution (mg) 

W u - nominał amount of prochlorperazine rn the 
Sample solution (mg) 
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Acceptance criteria: 90.0%-110.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers at a 

temperaturę below 37°. Do not expose the unwrapped 
Suppositories to sunlight. 

• USP REFERENCE STANDARD! (11) 

USP Prochlorperazine Maleate RS 


Prochlorperazine Edisylate 



C 20 H 24 CIN 3 S ■ CzHgOćSż 564.14 

1 OH-Phenothiazine, 2-chIoro-1G-[3-(4-methyl-l -piper- 
azmyl)propyf]-, 1 , 2 -ethanedisulfonate ( 1 : 1 ); 
2-Ch]oro-lQ-l3-{4-methyl-1-piperazinyl)propyl]phenothiazine 
1,2-ethanedisulfonate (1:1) [1257-78-9], 

OEFINITION 

Prochlorperazine Edisylate contains NIT 98.0% and NMT 
1 01.5% of prochlorperazine edisylate (C M HaXIN 3 5 ■ 
C 2 H 6 O ń S 3 ), calculated on the dried basls, 

[Notę—T hroughout the following procedures, protect the 
sample, the Reference Standard, and Solutions contaming 
them, by conducting the procedures without defay, under 
subdued Irght, or usmg low-actinic glassware.] 

IDENTIFICATION 

■ A. Identification—Orcanic Nitrogenous Bases (181): 
Meets the reguirements when USP Prochlorperazine 
Maleate RS is used as the standard for eomparison 

* B. Identification Tests—General, Sutfite ( 191) 

Sample: Fuse 1 00 mg with a few pelfets of sodium 
hydroxide, 

Acceptance criteria: The cooled melt meets the 
reąuirements. 

ASSAY 

* Procedurę 

Sample solution: Transfer 750 mg of Prochlorperazine 
Edisylate to a separator contaming 40 ml of water, and 
shake to dissolve. 

Analysis: Render the Sample solution alka linę with am- 
monium hydroxide, and exlract with three 25-mL par- 
tions of etner. Wash the combmed ether extracts once 
with 25 ml of water, discard the washing, and evapo~ 
ratę the ether solution on a steam bath to diyness. Dis- 
solve the residue in 60 ml nf glarial arptrc acid Utratę 
with 0.1 N perchloric acid V5, usfng ery stal violet TS as 
the indicator, Perform a blank determination (see 77 - 
trimetry (54 1)), and make any necessary corrections. 

Each mL of 0,1 N perchloric acid is equtvalent to 
28,21 mg of prochlorperazine edisylate (CaoH^CINsS * 
C 2 H 6 0 6 f 2 ). 

Acceptance criteria: 98.0%-1Q] ł 5% on the dried basis 

IMPURITIE5 

* RESIDUE ON ICNITION (281): NMT 0.1% 

* Seleniłim (291) 

Sample: 100 mg of Prochlorperazine Edisylate, mixed 
with 100 mg of magnesium oxide 
Acceptance criteria: NMT 30 ppm 

* Ordinary Impurities (466) 

Standard solution: Methanoi and ammonium hydrox- 
ide (9:1) 


Sample solution: Methanoi and ammonium hydroxide 
(9:1) 

Eluant: Chloroform, toluene, alcohol, and ammonium 
hydroxide (50: 50: 50: 0.5) 

Spray reagent: Mix 2 mL of chloroplatinic acid solution 
(1 in 10) and 50 mL of potassium iodide solution (4 in 
100). Dilute with water to 100 ml, and aoidrfy with 1 N 
hydrochloric acid, 

Visualization: 1, followed by Spray reagent 

SPECJFIC TESTS 

• Loss on Drying (731) 

Analysis: Dry a sample under vacuum at 1 00° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, fight-resistant 

containers. 

» USP Reference Standard* * (11) 

USP Prochlorperazine Maleate RS 


Prochlorperazine Edisylate Injection 

DEFINITION 

Prochlorperazine Edisylate Jnjection is a steriJe solution of 
Prochlorperazine Edisylate in Water for Injection. li con¬ 
tains an amount of prochlorperazine edisylate equivalent 
to NLT 90.0% and NMT 110.0% of the labeled amount 
of prochlorperazine (CicN^CIN^). 

[Notę —Throughout the following procedures, protect the 
sample, the Reference Standard, and Solutions contaming 
Ihem, by conducting the procedures without delay, under 
subdued light, or ustng low-actinic glassware.] 

IDENTIFICATION 

* A, Identification—-Organic Nitrogenous Bases (181): 
Meets the reguirements when USP Prochlorperazine 
Maleate RS is used as the standard for eomparison 

ASSAY 

• Procedurę 

Buffet: 2,68 g/L of dibasic sodium phosphate 
heptahydrate in water, adjusted with phosphoric acid to 
a pH of 3.0 

Mobile phase: Acetonitrile and Buffer(7: 3) 

Standard solution: Equivalent to 0.1 mg/mL of 
prochlorperazine, from USP Prochlorperazine Maleate 
RS in Mobile phase 

Sample solution: Transfer a portion of Injection, equiv- 
alent to 10 mg of prochlorperazine, to a 100-mL volu- 
metric fiask, and dilute witn Mobile phase to vo!ume. 
Chromatographic system 
(See Chromotograpny (62 1), System Suitability,) 

Modę: I C 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 ml/min 
Injection volume: tÓJlL 
System suitability 
Sample: Standard solution 
Suitabifity reguirements 
Column efficiency: NLT 3000 theoretical plates 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prochlorperazine (C 20 R 24 CIN 3 S) in the portion of Injec- 
tion taken: 


Result ~ (fuih) x (Q/C u ) x 100 







A55AY 


ru ~ peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q = concentration of proch lorperazine in the 
Standard solution (mg/mL) 

Cu = nominał concentration of prochlorperazine in 
the Sample solution (mg/mL) 

Acceptance criteria: 9CL0%31 0.0% 

SPECIFIC TESTS 

* Bacterial Endotokins Test (85); NMT 1 7.9 USP Endo- 
toxin Units/mg of prochlorperazine 

* PH (791): 4.2-6.2 

® OTHER Reqłiirements: It meets the reguirements in Injec- 
tions and Implanted Drug Products (1). 

ADDITiONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in single-dose or in 
multiple-dose eontainers, preferably of Type l glass, pro- 
tectea from llght. 

* USP Reference Standards {11} 

USP Endotoxin RS 

USP Prochlorperazine Maleate RS 


ProchIwperazine Maleate 



C Z0 H 2 ,CIN3S ■ 2CH.,04 606.09 

10H-Phenothiazine, 2-chloro-10-[3-(4-methyl-1-piper- 
azinyljpropyl]-, (2)-2’butenedioate (1:2); 
2-Chloro-10-[3-(4-methylpiperazin-1-yl)propy3]phenothiazine 
maleate (1:2) [84-02-6]. 

DEFINITION 


Change to read: 

Prochlorperazine Maleate contains NIT 98.0% and NMT 
a 102 .O%au 5 p«jo of prochlorperazine maleate (C^oH^CINiS ■ 
ICąHąOą), calculated on the dried basis* 

[Notę—T hroughout the following procedures, protect the 
samples, the Referente Standard, and Solutions containing 
them from light, and conduct the procedures without 
delay.] 

SDENTIF5CATEON 


Change to read: 

e A, iNFRARED ABSORPTION M 197 ) 

[Notę—M ethods described in (197K) or (197A) may be 
used] A ^p 40 


Add the following: 

** B> The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Asjay.AusNtf 


Change to read: 
a Procedurę 

Mon-pairing solution: Disso!ve 4.33 g of sodium l^oc- 
tanesulfonate in 500 mL of water. Add 4*0 ml of glacial 
acetic acid, and dii u te with water to 1 L. 

Mobile phase: Acetonitrile, methanol, and lon-pairing 
solution (40:15:45) 

Standard solution: 0.2 mg/mL of USP Prochlorperazine 
Maleate RS in Mobile phase. Sonicate to dissoh/e, if 
needed, prior to finał dilution. 

Sample solution: 0.2 mg/mL of Prochlorperazine 
Maleate in Mobile phase. Sonicate to di$$olve, if needed, 
prior to finał difution. 

Chroma tog raphic system 
(See Chromatography System Suitability.) 

Modę: LC 

Detector; UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI or 4.6- 
mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mt/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of prochlorperazine maleate 
(C^oH^GNbS ■ 2C 4 H 4 0 4 ) in the portion of Prochlorper¬ 
azine Maleate taken: 

Result - (r^/rs) x (Cs/Cu) x 100 

r u - peak response of prochlorperazine from the 
Sample solution 

r$ - peak response of prochlorperazine from the 
Standard solution 

Ci = concentration of USP Prochlorperazine 

Maleate RS in the Standard solution (mg/mL) 
Cu = concentration of Prochlorperazine Maleate in 
the Sample solution ( mg/mL) ai/jw 
A cceptance criteria: 98,0%~ A 1 O2 ;O%a0p 40 on the dried 
basis 

IftIPURiTIES 

■ Residue on Bgnition (281}: NMT 0.1% 

Change to read ; 
e ORGANIC IMPURITIES 

Buffer: 136 g/L of sodtum acetate trihydrate in water 
(0.01 M). Add 2.0 mL of tnethylamine and 6.0 mL of 
glacial acetic acid per L of solution. 

Solution A: Buffer 
Solution B: Acetonitrile 

Mobile phase: See Tobie T Return to original condi- 
tions, and re-equilibrate the system for about 10 min. 


Tabłe 1 


Time 

{min) 

Solution A 
(%) 

Solution B 

<%) 

0 

75 

25 

20 

65 

35 

25 

65 

35 

55 

35 

65 

65 

35 

65 
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Tabłe Z (Continued) 


Diluent: Acetonitrile and water (40:60) 

Impurity stock solution: 0.16 mg/mL of USP 
Proch lorperazine Related Compound A RS in Diluent 
Standard stock solution: 0.16 mg/mL of USP 
Proch lorperazine Maleate RS in Diluent 
System suitability solution: 1.6 pg/mL each of USP 
Prochlorperazine Maleate RS and USP Prochlorperazine 
Refated Compound A RS in Diluent from the Standard 
stock solution and the Impurity stock solution f 
respectively 

Standard solution: 6.4 pg/mL of USP Prochlorperazine 
Maleate RS in Diluent from the Standard stock solution 
$ensitivity solution: 0.32 jio/mL of USP Prochlorper¬ 
azine Maleate RS in Diluent from the Standard solution 
Sample solution: 0.64 mg/mL of Prochlorperazine 
Maleate in Diluent 
Chromatographk system 
(See Chromotograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 50 ± 5° 

FIow ratę: 2.0 mL/min 
Injection volume: 20 ^L 
System suitabillty 

Samples: System suitabillty solution , Standard solution, 
and SensitMty solution 

Suitabillty reguirements 

Resolution: NLT 2.0 between prochlorperazine re- 
lated compound A and prochlorperazine, System suit- 
abifity solution 

Relative standard deviatron: NMT 5.0%, Standard 
solution 

Signal-to-noise ratfo: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Prochlorperazine Maleate taken: 

A Result - (ru/r 5 ).x (CdCu) x ( M t! /M r2 ) x 0/F) x 100 Łi n P4Q 

ru - peak response of each impurity from the 

Sample solution 

r$ = peak response of prochlorperazine from the 

Standard solution 

Cs = concentration of USP Prochlorperazine 

Maleate RS in the Standard solution (mg/mL) 
Cu = concentration of Prochlorperazine Maleate in 
the Sample solution (mg/mL) 

A M ti - molecular weighl of prochlorperazine, 373,94 

Hz - molecular weighl of prochlorperazine maleate, 

606.09* *1^0 

F = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. Disregard any peak 
below 0.05%. 


Table 2 


Marne 

Refatlve 

Retention 

Time 

RelatWe 

Response 

Factor** 

AttSP4a 

Acceptance 
Criteria, 
NMT f%'J 

Maleic acid 

0.07 


Disraaard 

Prochlorperazine 

sulfoxide b 

0.20 

0.38 

OJ 5 

Perazi ne* 

0.66 

1.0 

0.15 


yalues are based on ihe response of prochlorperazine (ffw 
s 2-Chloro-l 0-[3-(4-methyfpipera7in-T -yf)propyf] J OH-phenolhiadne sulfox- 
ide. 

c 10-[3-(4‘MeŁhylpiperazin-1‘yl)propyl|-l OH-phenothiazine, 
d 4-ChEoro-10-[3-C4-methylpiperaiin-l -yl)prcpyl]J OH-phcmothmzine. 
e 4-Chforo-1 OH-phenothiazine. 
f 2-Chloro-t OHphenothlazine. 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor** 

Acceptance 

Criteria, 

NMT 

Prochlorperazine 4- 
chloro isomer 
(prochlorperazine 
'elated compound A) el 

0.97 

0.61 

0.15 

P-ochlorperazine 

1.00 

_ 

__ 

4 -Chloraphen oth iazi ne f 

2,01 

1.9 

0,1 

2-Chłorophenothiazine 1 

2.06 

2A 

0.1 

Soecilied unknown 1 

2.64 

1,0 

0.50 

Spedlied unknown 2 

2.79 

1.0 

0.50 

Spedfied unknown 3 

2.88 

l.o 

0.20 

Any ather individual 
impurity 

— 

1.0 

0.10 

Total tmpurities 

— 

— 

1.5 


** F values are based on the response ot prochlorperazine (free ■« 

b 2-Chloro-l Q-|3-£4-methylpiperazin-! -yOpropyljd Otf-phenothiazine sulfox- 
Ide. 

* 1 043 -{4-M ethy Ipi perazi n- 1 -yf )pra pyl]-10H^ p heno t h iazin e. 

d 4-Chloro-K^[344-methylpiperazind -yl)propyl]-1 Otf-phenothiazine, 

* Ą+Ch lo ro~ 1 OH-ph en othfaz! ne. 

1 2-ChioroJ OH-phenothiazine. 

5PECIFIC TEST5 

• LOSS ON DRYtNG (731) 

Analysis: Dry under vacuum at 60° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDKTIONAL REQUIREM£NTS 

• Packaginc and Storage: Preserve in tight, ligbt-resistant 

containers. Storę at room temperaturę. 

• USP Reference Standards (11) 

USP Prochlorperazine Maleate RS 
USP Prochlorperazine Related Compound A RS 
4-Chlora-10-[3-{4 - methy fp iperazi n-1 -yl)propyl]-1 OH - 
phenothiazine dihydrochloride. 

OoH^CINsS - 2HCI 443.47 


Prochlorperazine Maleate Tablets 

DEFINITION 

Prochlorperazine Maleate Tablets eon ta In an amount of 
Prochlorperazine Maleate eauivalent to NLT 95.0% and 
NMT 105.0% of the labeled amount of prochlorperazine 
(C»Ha«ClN 3 S), 

[N0TE“Throughout the foliowi ng procedures, protect the 
samples, Reference Standard, and Solutions containing 
them from light, and conduct the procedures without 
fjplay,] 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

ton-pairing solution: Pissolve 4.33 g of sodium 1-oc- 
tanesulfonate tn 500 mL of water. Add 4,0 mL of glacial 
acetk acid, and dilute with water to 1 L. 

Mobile phase: Acetonitrile, methanol, and ion-painng 
solution (40:15:45) 

Standard solution: 0.2 mg/mL of USP Prochlorperazine 
Maleate RS in Mobile phase 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 

























Table 1 (Oontinued) 


about 12 mg of prochlorperazine, to a 100 -mL voiu- 
metric fiask. Add 60 mL of Mobile phase, sonicate for 3 
min, and shake by mechanica! means for 30 min, Dilute 
with Mobile phase to volume, and f liter, dlsearding the 
first 10 mL of filtra te, 

Chromatographic system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3 . 9 -mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tai ling facton NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
proch lorperazine (CzoH^CINbS) in the portion of Tab- 
lets taken: 

Result = x (G/Cu) x (M r j/Kz) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Q - concentration of USP Prochlorperazine 

Maleate RS in the Standard solution (mg/mL) 
Cu - nominał concentration of prochlorperazine in 
the Sample solution (mg/mL) 

M r j = molecular weight of prochlorperazine, 373.94 
M f2 = molecular weight of prochlorperazine maleate, 
606.09 

Acceptance eriteria: 95,0%-l 05,0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: 0.1 N hydrach loric add; 500 mL 
Apparatus 2; 75 rpm 
Time: 60 min 

Standard solution: USP Prochlorperazine Maleate RS at 
a known concentration in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter, and dilute with Medium, lf 
necessary, to a concentration that is similar to that of 
the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 254 nm 
Tolerances: NLT 75% (Q) of the labeled amount of 
prochlorperazine (C 20 H 24 CIN 3 S) is dissotved, 

o UnIforMITY OF DOSAGE UNIT5 (905): Meet the 
requirements 

IMPURITIES 

* ORCAN1C Hmpurities 

Buffer: 1,36 g/L of sodlum acetate tri hyd ratę in water 
(0.01 M). Add 2.0 mL of triethylamlne and 6,0 mL of 
glacial acetic acid per L of sofution. 

Solution A: Buffer 
Solution B: Acetonitrile 

Mobile phase: See Table I. Return to original condi- 
ttons, and re-equilibrate the system for about 10 min. 


Table 1 


Time 

(mini 

Solution A 
<%) 

Solution B 

_ 

0 

75 

25 

20 

ÓS 

35 


Time 

Solution A 

Solution B 

(min) 

(%) 


25 

65 

35 

55 

35 

65 

65 

35 

65 


Diluent: Acetonitrile and water (40:60) 

Impurity stock solution: OJ 6 mg/mL of USP 
Prochlorperazine Related Compound A RS in Diluent 
Standard stock solution: 0,16 mg/mL of USP 
Prochlorperazine Maleate RS in Diluent 
System suitability solution: 1.6 pg/ml of USP 
Prochiorperazine Maleate RS and 1.6 pg/mL of USP 
Prochlorperazine Related Compound A RS In Diluent 
from the Standard stock solution and the impurity stock 
solution, respectively 

Standard solution: 6.4 pg/mL of USP Prochlorperazine 
Maleate RS in Diluent from the Standard stock solution 
Sample solution: A nominat concentration of 0.4 mg/ 
mL of prochlorperazine in Diiuent, prepared as foflows. 
Transfer 20 Tablets to a suitable volumetric fiask, using 
a 250-ml volumetrlc fiask for 5-mg Tablets and a 
500-mL volumetrie fiask for 10-mg Tablets. Add the Dil¬ 
uent to about 80% of the finał fiask volume, and sont- 
cafe with occasional swirllng for 10 min. Dilute with 
Diiuent to volume. Centrifuge a portion of the solution, 
and use the elear supernatant. 

Chromatographic system 
(See Chromatography (621 ), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 50 ±5° 

Flow ratę: 2.0 mL/min 
Injection volume: 20 |_tL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between prochlorperazine re¬ 
lated compound A and prochlorperazine, System suit- 
ability solution 

Re!ative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individual impurity In 
the portion of Tablets taken: 

Result ^ ( r u /fs ) x (Cs/Cu) x (Kr/H*) x (1/0 x 100 

fu = peak response of each Impurity from the 
Sample solution 

r s = peak response of prochlorperazine from the 
Standard solution 

Cs - concentration of USP Prochlorperazine 

Maleate RS in the Standard solution (mg/mL) 
Cu - nominał concentration of prochlorperazine in 
the Sample solution (mg/mL) 

Kt = molecular weight of prochlorperazine, 373,94 
M r * - molecular weight of prochlorperazine maleate, 
606.09 

F = relatiye response factor (see Table 2) 
Acceptance eriteria: See Table 2 , 
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Table 2 


Name 

Relative 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 

Criteiia, 

NMT 

Maleic acid 

0.07 


Disreoard 

ProcMorperazine 

su!foxide* 

0.20 

0.38 

0.5 

Perazine 15 -* 

0.66 



Proch lorperazine 
4-chloro isonner 
(proch lorperazine 
related compound 

0,97 

— 

— 

Prochlorperazine 

1.00 

... . 


4-Chloropheno- 

ttiiazlne** 

2.01 

— 

— 

2-Chloropheno* 

thiazine*' 

2.08 

— 

— 

Spedfied unknown 

T' 

2.64 

— 

— 

Specificd unknown 

2 C 

2.79 

— 

— 

Specified unknown 

3 C 

2.88 

— 

— 

Any other individuaJ 
imDuritv 

— 

1.0 

0.5 

Total imourJties 

— 

— 1 2.0 


*2-Chloro-10-[3-{4-methyJprperaziń-1 -yl)propyl]-lOtf-phen 0 Ehiazine sulfox- 


b 10-[3-(44vlethylprperaziri-l -ylJpropylJ-IOW-phenothiazine. 
c Process tmpurity comrolled in the drug su b stance. U h induded for iden- 
tmcation purposes onJy. It shouid not be reported for the drug produtc 
and shouid not be induded m the totaf impurities. 
d 4-Chloro-l Q-[3-(4*methyIpiperazinO -yl)propyipi G/^phenothiazine, 
M-Chloro4 OH-phenothrazine. 

■2-Chloro*! OH-phenothiazrne. 

ADDITIONAL REQUfREMENT5 

■ Packaging ano Storage: Preserve in well-closed contain- 
ers, protected from light. Storę at controlfed room 
temperaturę. 

* USP Reference Standards <11} 

USP Prochlorperazme Maleate RS 
USP Prochlorperazine Related Compound A RS 
4-Chloro-1 G-[3-(4-methylpiperazin-1 -yl)propyl]-T QH- 
phenothiaane dfhydrocnlortde. 

CzoHa^lNiS 2HCI 443.47 


Procyclidine Hydrochloride 



C„H 2 ,NO HCI 323.90 
1 -Pyrrolidinepropanol, ot-cyclohexyf-a-pheny!-, 
hydrochloride, 

a-CydohexyMx-phenyhl -pyrrolidinepropanol 
hydrochloride [1508-76-5]. 

» Procyclidine Hydrochloride contains not less 
than 99.0 percent and not morę than 101 ,0 per- 
cent of C19H29NO * HCI, calculated on the dried 
basis. 


Packaging and storage—Preserve in tlght, light-resistant 
containers, and storę in a dry place. 

USP Reference standards (11)— 

USP Procyclidine Hydrochloride RS 

Identification— 

A: Infrored Absorption <197K), 

B: Dissolve about 250 mg in 10 mL of water in a 
separator, render alkaline with 6 N ammonium hydroxide, 
and extract with three ICUmL portions of ether. Filter the 
ether extracts siowiy through a layer of about 2 g of anhy- 
drous granular sodium sulfate supported on glass wool, 
evaporate the ether with a current of warm air, and scratch 
the surface of the Container to induce crystallization of the 
residue: the procyclidine so obtained melts between 83° 
and 87°, the procedurę for C/oss i being used (see Meiting 
Rangę or Temperaturę (7 41)). 

C: A solution (1 in 100) responds to the tests for Chlonde 
<191>. 

pH <791); between 5.0 and 6.5, in a solution (1 in 100), 
Loss on drying <731 >—Dry it in vacuum at 105° for 
4 hours: it loses not morę than 0.5% of its weight. 

Residue on ignition (281); not morę than 0.1%. 
Related compounds— Dissolve approximateIy 200 mg of 
Procyclidine Hydrochloride in 20 mL of water, and render 
the solution alkaline by adding 1.5 mL of 6 N ammonium 
hydroxide. Extract with three 15-mL portions of chloroform, 
wash the combined extracts with 20 mL of water, discard 
the water washing, and filter the chloroform solution 
through a layer or 3 to 4 g of anhydrous granular sodium 
sulfate supported on glass woof. Reduce the volume to 5 mL 
by evaporatmg with the aid of gentle heat and a current of 
air, Inject 2 L of thrs solution into a suitable gas chromato 
graph (see Chromatography (621)) eguipped with a flame- 
iomzation detector, and record the cnromatogram to 2.5 
relative to the retention time of the principal (procyclidine) 
peak. Under typical conditions, the instrument contains a 
1-m x 2-mm glass column packed with 10% pofyethyiene 
gfycol 20,000 and 2% potassium hydroxide on packing SI A. 
Tne column is maintarned at a temperaturę of about 18G C , 
the tnjection port is maintarned at 210°, the detector błock 
is maintarned at about 220°, and dry helium is used as the 
cairier gas at a ffow ratę of about 60 mL per minutę. From 
the total area under the curve, excludinq the solvent peak, 
calculate the percentage of total impurities by area normaII- 
zation; not morę than 4.0% is found. 

Assay—Dissolye about 700 mg of Procyclidine Hydrochlo¬ 
ride, accurately weighed, in 75 mL of glacial acetic acid in a 
250-mL beaker, warming, if necessary, to effect solution. 

Cool, add l OmL of mercuric acetate TS, and titrate with 0.1 
N perchloric acid VS, determining the endpoint potentio- 
metrically. Perform a blank determination, and make any 
necessary correction. Each mL of 0.1 N perchloric add is 
eqiivalent to 32.39 mg of C ls H 39 NO * HCL 


Procyclidine Hydrochloride Tablets 

» Procyclidine Hydrochloride Tablets contain not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
C 19 H 29 NO • HCI. 

Packaging and storage—Preserve in tight containers, and 
storę in a dry place. 

USP Reference standards (1t>— 

USP Procyclidine Hydrochloride RS 
































Identification— 

A: Triturate a portion of fineiy powdered Tablets, equiva- 
lent to about 10 mg of procydidine hydrochloride, with 
20 mL of chloroform, fiiter, evaporate the filtrate on a steam 
bath to dryness, and dry the residue at 105° for 1 hour: the 
IR absorption spectrum of a potassium bromide dispersion 
of the procydidine hydrochloride so obtained exhibits max- 
ima only at the same wavelenqths as that of a similar prepa- 
ratton of USP Procydidine Hydrochloride RS, 

B: A portion of fineiy powdered Tablets, equivalent to 
about 50 mg of procydidine hydrochloride, responds to 
Identification test B under Procydidine Hydrochloride. 
DissoEiitfon, Procedurę for o Pooled Sample {711) — 

Medium: water; 900 mL 
Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C^H^^NO ■ HO dis- 
solved, employing the procedurę set forth in the Assay, 
making any necessary modifications. 

Tolerances— Not less than 75% (Q) of the labeled amount 
of Ci 9 H^NO - HO is dissolved in 45 minutes. 

Uniform! ty of dosage units (905); meet the require- 
ments. 

Related compounds—Using a portion of powdered Tab- 
tets, equivalent to 200 mg of procydidine hydrochloride, 
proceed as directed in the test for Related compounds under 
Procydidine Hydrochloride. 

Assay— 

Bromocresol purple solution —Dis sol ve 250 mg of bromo¬ 
cresol purple in dilute glacial acetic add (1 in 50) to make 
1000 mL 

Standard preporation —Transfer about 25 mg of USP Pro¬ 
cydidine Hydrochloride RS, accurately weighed, to a 
100-mL yofumetric fiask, add water to voiume, and mix. 
Transfer 10.0 mL of this solution to a second 100-mL volu- 
metric fiask, dilute with Bromocresol purple solution to vol- 
ume, and mix. The concentration or the Standard prepara - 
t/on is about 25 pg per mL 

Assay preporation —Weigh and fineiy powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivafent to about 2.5 mg of procydidine hw 
drochlonde, to a 100-mL vofume£nc fiask, add lO.OmL of 
water, and mlx. Dilute with Bromocresot purple solution to 
yolunrae, mix, and allow the undisso!ved partides to settle. 
Use the supernatant as directed in the Procedurę , 

Procedurę—Transfer 5,0 mL each of the Standard p repa ra¬ 
don and the Assay preporation to individual 60-mL 
separators. Transfer 0,5 mL of water and 4,5 mL of Bromo¬ 
cresol purple solution to a third separator to provide the 
blank. Extract each solution with 20,0 mL ot chloroform, 
and fiiter each extract, discardrng the first 5 mL of the fil- 
trate. Concomitantly determine the absorbance of each sub- 
sequent filtrate in a 1-cm celi at the wavelength of maxi- 
mum absorbance at about 405 nm, with a suitable 
spectrophotometer, against the blank, Calculate the quan- 
tfiy, in mg, of Ci*H^NO ■ HCI in the portion of Tablets taken 
by the formula: 

0-1 GCAu / AO 

in which C is the concentration, in pg per mL, of USP Pro- 
cyclidine Hydrochloride RS In the Standard preporation, and 
Au and As are the absorbances of the Solutions from the 
Assay preporation and the Standard prepara tion , respectively. 


Progesterone 



CnHiaOa 314.46 
Pręg n-4-ene-3,20-d ione, 

Progesterone [57-83-0], 

» Progesterone contains not less than 97.0 per- 
cent and not morę than 103.0 percent of 
CziHaO* ealculated on the dried basis, 

Packaging and sto ragę—Preserve in tight, lighLresistant 
containers. Storę at 25 Q , excursions permitted between 15* 
and 30°. 

USP Reference standard* (11)— 

USP Progesterone RS 
Identification— 

A: tnfrared Ahsorption (1 97K). 

B: Ultraviolet Ahsorption (197U)— 

Solution: 10 pg per mL. 

Medium: methanol. 

Melting rangę {741): between 126° and 131°. It may exist 
also in a polymorphic modification, melting at about 121® 
Speclflc rotation {781S): between +175® and +183°. 

Test solution : 20 mg per ml, in dioxane. 
ioss on drying (731)—Dry it in vacuum over silfca gei for 
4 hours: it loses not morę than 0.5% of its weight. 

Assay— 

Mobile phase— Prepare a fiitered and degassed mrxture of 
water and isopropyl alcohol (72:28). Make adjustments if 
necessary (see System Suitability under Chromatography 
{621», 

InternaI standard solution— Transfer about 66 mg of 
methyltestosterone to a IG-mL volumetric fiask, aad dilute 
alcohol (85 in 100) to volume, and mix. 

Standard preporation— Dissolve an accurately weighed 
quantity of USP Progesterone RS in dilute alcohol (85 in 
100) to obtain a solution having a known concentration of 
about 2.5 mg per mL. Transfer 4,0 mL of this solution to a 
V0-mL volumetric fiask, add 1.0 mL of Internal standard so/u- 
tion, then add dilute alcohol (85 in 100) to volume, and 
mix to obtain a solution having a known concentration of 
about 1 mg of USP Progesterone RS per mL, 

Assay preporation —Transfer about 10 mg of Progesterone, 
accurately weighed, to a 10-mL yofumetric fiask, add LOmL 
of Internal standard solution, thcn add dilute alcohol (85 in 
100) to volume, and mix, 

Chromatographk system {see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains 10-pm packing 
LI. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparadon, and record the peak re- 
sponses as directed for Procedurę: the resolution, R f between 
the analyte and internal standard peaks is not less than 3,5; 
and the relative standard deviation for replicate injections is 
not morę than 1.5%. 

Procedurę— Sępa rately inject equal volumes (5 |iL) of the 
Standard preporation and the Assay preporation into the 
chromatograph, record the chroma to grams, and measure 
the responses for the major peaks. The relative retention 
tlmes are about 2.0 for progesterone and 1.0 for methyltes- 





tosterone. Calculate the quantity, in mg, of C^HjoOj in the 
portion of Progesterone taken by the formula: 

lOCf/W&j 

in whkh C is the concentration, in mg per mL, of USP Pro¬ 
gesterone RS in the Standard preparation; and Ru and flj are 
the peak response ratios obtamed from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


Progesterone Injection 

» Progesterone Injection is a sterile solution of 
Progesterone in a suitable solvent. It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of C 21 H 30 O 2 . 

Packaging and storage— Preserve in single-dose or in 
multiple-dose containers, preferably of Type I or Type III 
glass* 

USP Reference standards (11)— 

USP Progesterone RS 

Identification—Insert a pledget of fine glass wool into the 
base of a chromatographic tubę of about 200 x 25 mm, Mix 
8,0 mL of nitromethane with 7.0 g of purified siliceous earth 
in a 150-mL beaker until uniform, and transfer to the chro¬ 
matographic tubę, packing lightly yyith a suitable tamping 
rod, Pack a pledget of glass woof on the top of the column. 
Dilute 1 mL of the Injection with n-heptane to obtain a solu- 
tion having a concentration of about 1 mg of progesterone 
per mL Transfer 4.0 mL of this solution to the prepared col- 
umn. Pass 300 mL of n-heptane through the column, dis- 
carding the first 120 mL or the eluate. Collect the subse- 
quent eluate in a 250-mL beaker, Evaporate the sołutfah 
under a stream of nitrogen on a steam bath to about 
50 mL, transfer to a 100-mL beaker, and evaporate to dry- 
ness. Remove the last traces of n-heptane by adding 1 mL of 
methanol and again drying, Dry the specimen over silica gei 
for 4 hours: the TR absorption spectrum of a potassium bro- 
mide dispersion of the residue so obtained exhibits maxima 
only at tne same wavełenqths as that of a similar prepara¬ 
tion of USP Progesterone RS. 

Otherr requirements—It meets the requirements under In- 
jections and Implanted Drug Products (1), 

Assay— 

Mobile phase —Prepare a degassed mrxture of a I co hol and 
water fi 1:9). Make adjustments if necessary (see System 
Suitabiiity under Chromatography (621)). 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Progesterone RS in 20 mL of tetra hydro- 
furan, and dilute quantitatively, and stepwise if necessary, 
with alcohol to obtain a solution having a known concentra¬ 
tion of about 0,08 mg per mL, 

Assay preparation —-Transfer an accurately measured voh 
ume of Injection, equivalent to about 100 mg of progester¬ 
one, to a 100-mL voiumetric fiask, add 20 mL of tetrahydro- 
furan to dissolve, and dilute with alcohol to yoliime. Transfer 
8 mL of this solution to a 100-mL volumetric fiask, dilute 
with alcohol to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eautpped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains 5-j.im packing 
LI. The flow ratę is about 1 mL per minutę. The column 
temperaturę is maintained at about 40°, Chromatograph a 
sample of dimethyl sulfoxide, and identify the retention 
time, L, of this nonretarded compound to calculate the ca- 
pacity factor, fcL Chromatograph the Standard preparation, 
and record the peak responses as directed for Procedurę; the 
capactty facto r, k\ for progesterone is not less than 2.0; the 


tailing factor is not morę than 2,0; and the relative standard 
deviation for rep! i tatę injections is not morę than 2,0%. 

Procedurę— Sęparately injecl equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. [notę —The run time 
for the tooy preparation must be at least twice that of the 
Standard preparation.] Calculate the guantity, in mg, of pro¬ 
gesterone (CżihhoOz) in each mL of Injection taken by the 
Formula: 

1250(C/V)(r u / fs) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
gesterone RS in the Standard preparation; Kis the volume, in 
mL, of Injection taken; and r u and n are the peak responses 
for progesterone obtained from the Assay preparation and 
the Standard preparation , respectively. 


Progesterone Intrauterlne 
Contraceptiye System 

» Progesterone Intrauterine Contraceptive System 
contains not less than 90,0 percent and not morę 
than 110.0 percent of the labeled amount of 
C21H30O2. It is sterile. 

Packaging and storage —Presem? in sealed, single-unit 
corttainers. 

USP Reference standards (11)— 

USP Progesterone RS 

Identification —Cut off and discard the sealed ends of the 
drug-containing cores of 2 Systems, and force the contents 
of the tubes into a smali centrrfuge tubę. Add 3 mL of 
methanol, insert the stopper in tne tubę, mix, centrifuge, 
and transfer the elear, supernatant to a smali beaker. Evapo- 
rate the methanol to dryness, wash the residue with two 
4-mL portions of cyelohexane, and discard the washings. 

Dry the residue in vacuum at 50° to constant weight: the IR 
absorption spectrum of a minerał oil dispersion of the dried 
residue so obtained exhibits maxima only at the same wave- 
lengths as that of a simifar preparation of USP Progesterone 
RS. 

Steriliiy Tests (71): meets the requirements. 

Uniform i ty of dosage units (905): meets the require- 
ments, 

Chromatographic pyrity— 

Test solution —Remove the drug-containing core from 1 
System, as directed in the Assay, transferring it to a smali 
fiask with 25 mL of methanol. Shake vlgorous!y for several 
minutes, and altów the insoluble portion to settte. The re- 
sulting supernatant is the Test solution . 

Procedurę-^ Divide a 20- x 20-cm thin-layer chromato¬ 
graphic piąte, coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture, into sections 2 cm apart In suc- 
cessive sections of the piąte, on a linę 2 cm from the lower 
edgs of the piąte and paraIJe! to it, apply 1 pL, 2 pL, 3 juL, 
and lOOpL of the Test solution. Develop the piąte in a suita¬ 
ble pre-equilibrated chromatographic cham ber with a soh 
vent system consisting of a mixture of chloroform and ethyl 
acetate (2:1) until the so!vent front has moved 10 cm above 
the point of application of the spots. Remove the piąte, and 
aliow to air-dry. Observe the dried piąte under short-wave- 
length UV light (254 nm). If spots other than the principal 
spot are observed in the lane of the 100-pL specimen, esth 
matę the concentration of each by comparison with the 
1-pL (1%), 2-uL (2%), and 3-pL (3%) spots. The reguiTe- 
ment is met if the sum of impurilies in the 100-pL specimen 
does not exceed 3%. 






Drug release pattern—Remove the attached sutures from 
10 Systems, and secure each system to a corrosion-resistant 
wire of sufficient length such that the Systems are com- 
pietely immersed during the shaking operation but do not 
touch the bottoms of the flasks. Suspend each system by 
the attached wire from the arm of a mechanical shaker de- 
signed to travel 2.5 cm rn each direction in a vertically recip- 
rocating cycle, at a speed of 2.5 cyclesper second, so that 
each system is immersed tn a separate 250-mL volumetric 
fiask containing 230 ml of water, pre-eguilibrated to 
60 ± 0.1 Immerse the voiumetric flasks In an insulated ton- 
stanUtemperature water bath, maintained at 60 ±0,1° and 
havinq a suitable means of maintaining the water level, so 
that tne water leve! of the bath is above the water level in 
the flasks. Employ a rack or other suitable means of support 
for the flasks in the water bath. 

Opera te the shaker under the conditions described above 
for 23.5 hours, then remove the flasks and the Systems from 
the bath. Remove the systems from the flasks, and immerse 
each system in a different fiask containing 230 ml of water, 
pre-equilibrated to 60 + 0.1°, and immerse these flasks in 
the water bath. Repeat this shaking operation darły for 12 
days, ustnej different flasks each day. 

Determine the guantity of progesterone m the Solutions 
from each of the 12 days of testina as follows. Immediately 
add 15 ml of methanof to each solution, aflow to cool to 
room temperaturę, dUute with water to vo)ume, and mix. 
Concomitantly determine the UV absorbances of each test 
solution and of a solution of USP Progesterone RS in the 
same medium, having a known concentration of about 7 pg 
per ml, In 2-cm cells at the wavelength of maximum ab- 
sorbance at about 248 nm, with a suitable spectrophotome- 
ter, against a blank of water and methanol (47:3). Calculate 
the progesterone release ratę, in mg per day, in the Solu¬ 
tions ta Ren by the formula: 

(4u/4 s )(24/ 23.5)0.25 C 

In which Au and A$ are the absorbances of the test solution 
and the Standard solution, respectryely; and C is the con¬ 
centration, In pg per ml, of USP Progesterone RS in the 
Standard solution. For the time points spedfied, the drug- 
release pattern conforms to Acceptance Tobie 1 under Drug 
Release {724 >. 


Day 

Release Ratę (mq per day) 

6 

1.05-1.45 

9 

0.95-1.35 

12 

0.90-1.30 


Assay—Cut off the Jower sealed end of the drug-containing 
core of a number of Progesterone Intrauterine Contraceptive 
Systems, sufficient to provide about 400 mg of progester¬ 
one, forcing the viscous lfquid core into a 1000-mL volu- 
metric fiask. Cut the core sections in haIf lengthwise, using a 
sharp blade, taking precautions not to contaminate either 
the core materiał or the outside of the membranes. Transfer 
all of these sections of the systems to the fiask containing 
the core materiał. Add about 500 mL of methanol to the 
fiask, shake vigorously for 5 to 10 mmutes, dilute with meth¬ 
anol to vo!ume, and centrifuge a portion of the solution. 
Dilute lO.OmL of the elear, supernatant with mediano! to 
250 ml, and mix. Concomitantly determine the absorbances 
of this solution and of a Standard solution of USP Progester¬ 
one RS, previously dried and accurately weighed, in metha¬ 
nol having a known concentration of about 16 pg of pro¬ 
gesterone per ml, in 1-cm cells at the wavelengtn of 
maximum absorbance at about 241 nm, with a suitable 
speetrophotometer, using methanol as the blank. Calculate 


the quantity, in mg, of C^HjaOz in each System taken by 
the formula: 

25(C / N)(Ao / A$) 

which C is the concentration, in pg per mL, of USP Proges- 
te _ one RS in the Standard solution; N is the number of Sys¬ 
tems taken; and Au and A$ are the absorbances of the test 
solution and the Standard solution, re$pectively. 


Progesterone injectable Suspension 

» Progesterone Injectable Suspension is a sterile 
suspension of Progesterone in Water for Injection. 
It contains not less than 93.0 percent and not 
morę than 107.0 percent of the labeled amount 

Of Cjl H 30 O 2 * 

Paclcaging and storage—Preserve in single-dose or in 
rrultiple-dose eontamers, preferably of Type I glass. 

USP Reference standard* (11)— 

USP Methyltestosterone RS 
USP Progesterone RS 

Idenllf kation —Filter a vofume of well-shaken Injectable 
Suspension, eouivalent to not less than 100 mq of proges¬ 
terone, througn a medium-porosrty, sintered-glass crucible, 
fillering again through the same crucible rf the fluid is not 
elear. Wasn with several 5-mL portions of water until 2 ml 
of the last washing, evaporated on a steam bath, leaves no 
weighable residue: the washed solid, dried at 105° to con- 
stant weight, melts between 126 d and 131°, and responds 
to Identification test A under Progesterone. 
pH (791): between 4.0 and 7,5. 

Other reąulreinents—lt meets the reguirements under In- 
jectians ano Implanted Drug Products (1), 

Assay — 

Mobile phase —Prepare a fiitered and degassed mixture of 
water and isopropyi alcohol (72:28). Make adjustments if 
necessary (see System Sukability under Chromatogrophy 
(621).) 

Diluent —Prepare a mixture of alcohol and water (85 in 
100 ). 

InternaI standard solution —DissoWe an accurately 
weighed quantity of USP Methyltestosterone RS in Diluent to 
obtain a solution containing about 6.6 mg per mL, 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Progesterone RS in Diluent f and dilute quan- 
titativefy, and stepwise if necessary, with Diluent to obtain a 
solution having a known concentration of about 2.5 mg per 
mL. 

Standard curve —To four separate polytef-lined, screw- 
capped centrifuge tubes, pipet 3-, 4-, 5-, and 6-mL por¬ 
tions, respectiveTy, of the Standard preparation . Add Diluent 
to each tubę to make about 8 mL of solution. Transfer 
1.0 mL of Internal standard solution to each tubę, and mix. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injectable Suspension, equivalenl to about 25 mg 
progesterone, to a polytef-lined, screw-capped, 25 mL test 
tubę. Add 16 mL of Diluent , and shake untii cfear. Add 
2.0 mL of internal standard solution, and mix. 

Chromatographic system (see Chromatogrophy (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 2.1-mm x 1-m column that contains packing L2. The 
chromatographic conditions are such that retention times of 
the internal standard and progesterone are between 3 and 
6 mmutes and 7 and 11 minutes, respectwely. Chromato¬ 
graph any solution of the Standard curve t and record the 
peak areas as directed for Procedurę: the resolution, R f be- 


USP Monographs 







tween progesteronu and methyltestosterone is not less than 
3.5; and the relative standard aeviation for replicate injec- 
tions is not morę than 1 * *5%, 

Procedurę —Separately inject equal volumes (5,0 pL) of 
each sołution of the Standard curve and the Assoy prepara- 
tion into the chromatograph, record the chromatograms, 
and measure the peak areas. Plot the progesterane to 
methyltestosterone peak ratio versus the concentration, in 
mg per mL, ot progesterone in the Standard curve sofutions. 
Extrapolate the progesterone to methyltestosterone peak ra- 
tio or the Assay preparation in the Standard curve so ob- 
tained, and determine the progesterone concentration, Q in 
mg per ml, in the Assay preparation . Calcu la te the amount, 
in ma of progesterone (Ć21H30O2) in each ml of the Inject- 
abJe buspension taken by the formula: 

V/A(Q 

in which V is the total volume of the Assay preparation; A is 
the volume In mL of InjectabJe Suspension taken; and C is 
the concentration of progesterone in the Assay preparation 
ealculated above. 


Progesterone Compounded Vaginal 
Inserts 


DEFINmON 

Progesterone Compounded Vagmal Inserts contain NIT 
90,0% and NJVIT 110.0% of the labeled amount of pro¬ 
gesterone (ĆziHioOa). 

Prepare Compounded Progesterone Vaginal Inserts in Fatty 
Acid Base or Polyethylene Clycol Base as follows (see Phar- 
maceutkal Compounaing—Nonsterile Preparations {795». 


Propestemne fmiemnized) 

2S-600 ma 

Fatty Acid Base or Poiyethylene Glycol Base, a 
suffident auantity to make 

1 Insert 


Calibrate the actual molds with the Base that is used for 
preparing the Inserts, and adjust the formula accordmgly. 
Heat the Base slowly and evenly until melted. Slowly add 
the Progesterone powder to the melted base, with stirring. 
Mix thoroughly, and pour into molds. If preparing Inserts 
in Fatty Ada Base, cool in a refrigerator until solldJfled, 
trim, and wrap. Jf preparing Inserts in Polyethylene C Sycot 
Base, cool, trim, and wrap, 

ASSAY 

* Inserts in Fatty Add Base 

Sołution A: Dehydrated alcohol, isopropyl alcohol, and 
methanol (90:5:5) 

Mobile phase: So/ut/or? A and water (55:45). Filter, and 
degas. 

Diluent: Sołution A and water (70:30) 

System suitability stock sołution A: 0.4 mg/mL of USP 
Methyltestosterone RS in Mobile phase 

System suitability stock sołution B: 0.4 mg/mL of USP 
Progesterone RS in Mobile phase 

System suitability sołution: Transfer 2.0 mL each of 
System suitability stock sołution A and System suitability 
stock sołution B to a 10-mL volumetric fiask, and di lu te 
with Mobile phase to vo!ume. 

Standard sołution A: Prepare 0.25 mg/mL of USP Pro¬ 
gesterone RS in n-propyl alcohoL Mix 5.0 mL of the so- 
fution with 10.0 ml of DlłuenL 

Standard sołution B: Prepare 3 mg/mL of USP Proges¬ 
terone RS in n-propy! alcohol. Transfer 3.0 mL of the 
sołution to a 100-mL voiumetric fiask, and dilute with 
Diluent to voiume> 

Sample sołution A: Transfer T Insert, containing NMT 
100 mg of progesterone, to a 100-inL volumetric fiask. 


Dissolve in 90 mL of n-propyl alcohol, heat at 45° for 4 
min, and sonicate for 10 min. Cool, and dilute with n- 
propyl alcohol to volume, Dilute quantitatively, and 
stepwise if necessary, with n-propy I alcohol, sonicating 
if necessary, to obtain a sołution contain ing a nominał 
concentration of 0,25 mg/mL of progesterone. Transfer 
5.0 ml of this sołution to a 50-mL centnfuge tubę, add 
10.0 mL of Diluent, sonicate for 1 min, ano centnfuge 
for 10 min at 2000 rpm. Pass the supernatant through 
a filter of 0,45-pm or finer porę si ze, discarding the first 
4 mL of the fil tratę. 

Sample sołution B: Transfer 1 Insert, containing morę 
than 100 mg of progesterone, to a 200-mL volumetric 
fiask. Dissolve in 180mL of n-propy] alcohol, heat at 
45° for 8 min, and sonicate for 5 min, Cool, and dilute 
with n-propyl alcohol to vo!ume. Dilute quantitatively, 
and stepwise if necessary, with n-propy I alcohol, sonr- 
cating each dilution for 1 min, to obtain a sołution with 
a nominał concentration of 0.09 mg/mL of progester- 
one. Transfer 15 mL of this sołution to a 50-mL eentri- 
fuge tubę, and centnfuge for 10 min at 2000 rpm. Pass 
the supernatant through a filter of 0.45-pm or finer 
porę slze, discarding the first 4 mL of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suilabiłity.) 

Modę: LC 

Detector: UV 245 nm 
Column: 3.9-mm x 30-cm; packing LI 
Column temperaturę: 40 p 
Flow ratę: 1.0 mL/min 
Injection volume: 10 jliL 
System suitability 
Sample: System suitability sołution 
[NoTE—The relative retention times for methyltestoster¬ 
one and progesterone are about 0.8 and 1 . 0 , 

respectively.J 

Suitability requirements 

Resolution: NLT 2.0 between methyltestosterone and 
progesterone 

Tailing factor: NMT 2.0 for the progesterone peak 
Relatwe standard deviation: NMT 2.0% for replicate 
rnjections for progesterone 
Analysis 

Samples: Standard sołution A and Sampłe sołution A or 
Standard sołution B and Sample sołution B 
Calculate the percentage of tne labeled amount of pro¬ 
gesterone {C 21 H 30 O 2 ) in the Insert taken: 

Result = (fu/r s ) x ( Cs/Cu ) x 100 

fu = peak response from the Sample sołution 

fj - peak response from the Standard sołution 

- concentration of USP Progesterone RS In the 
Standard sołution (mg/mL) 

Cu - nominał concentration of progesterone in the 
5omp/e sołution (mg/mL) 

Acceptance criteria: 90.0% 110.0% 

* Inserts in Polyethylene Glycol Base 

Sołution A, Mobile phase. System suitability stock so¬ 
łution A, System suitability stock sołution B, System 
suitability sołution, Chromatographic system, and 
System suitability: Proceed as directed in the Assay 
for Inserts in Fatty Add Base . 

Standard sołution: 0.1 mg/mL of USP Progesterone RS 
in Mobile phase 

Sample sołution; Dissolve 1 Insert in 200 mL of Mobile 
phase , and dilute quantitatively, and stepwise if neces¬ 
sary, with Mobile phase to obtain a sołution with a 
nominał concentration of 0.1 mg/mL of progesterone. 
Pass a 10-mL portlon of the mixture through a filter of 
0.45-urn or finer porę size, discarding the nrst 4 mL of 
the filtrate. 








Analysis 

Samples: Standard soiution and Somple soiution 
Calculate the percentage of the labeled amount of pro¬ 
gesterone (C 21 H 30 O 2 ) in the Insert taken: 

Result - (rjrs) x (Cs/Cy) x 1 DO 

r u = peak response from the Somple soiution 

fs = peak response from the Standard soiution 

Cj = concentration of USP Progesterone RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of progesterone in the 
Sample soiution (mg/ml) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the reguire- 
ments for Weight Vanation 

ADDITIONAL REQUJREMENTS 

* Pacracinc and Storace: Package in light-resistant con- 

tainers, and storę in a refrigerator. Storę Inserts in Fatty 
Acid Base in welhclosed containers, Storę Inserts in Poly- 
ethylene Clycol Base in tight containers, and do not dis- 
pense or storę in polystyrene containers. 

* Beyond-Use datę: NMT 90 days after the datę on which 

they were compounded when stored in a refrigerator 
» Labeling: Label Inserts to State whether they are Proges¬ 
terone Vaginal Inserts in a Fatty Acid Base or in a Polyeth- 
ylene Clycol Base. Label to State the amount of proges¬ 
terone, in mg, in each Insert, Label to State that they are 
to be stored in a refrigerator, Label to State that wrap- 
pers are to be removed before use. If necessary, inserts in 
Polyethylene Glycol Base may be moistened before 
fnsertion. 

* USP Reference Standards (11) 

USP Methyltestosterone RS 
USP Progesterone RS 


Proguanil Hydrochloride 



CnHuCINj • HCI 290.19 

Blguanide, N(4-chlorophenyl)-5-isopropy!, hydrochloride; 

1 -(/>Chlorophenyl)-5-isopropylbiguanide hydrochloride 


DEFINITION 

Proguanil Hydrochloride contains NLT 98,S% and NMT 
101.0% of proguanil hydrochloride (CmH^CINs • HCI), cal¬ 
cu lated on the dried basis. 


IDENTIFICATION 

* A. INFRARED ARSORPTION (197K) 

* B. Identification Tests—General, Chtorlde (191): Meets 

the requirements 

ASSAY 

* Procedurę 

Soiution A: 0.65 g/L of 1-pentanesulfonic acid sodium 
salt and 7,0 g/L or sodium perchiorate in water. Adjust 
with 1% triffuoroacetic acid to a pH of 3,0, 

Soiution B: 0.65 g/L of 1-pentanesulfonic acid sodium 
salt and 7.0 g/L or sodium perchiorate in a mtxture of 
methanol, acetonitrile, and water (400:400:200). Add 
4 mL of 1% triffuoroacetic acid to 1 L of this soiution. 

Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Soiution A 

(%) 

Soiution B 

(%) 

0 

75 

25 

20 

40 

60 

25 

75 

25 

35 

75 

25 


Diluent: Acetonitrile, methanol, and water 
(200:200:600) 

Standard soiution: 0.2 mg/mL of USP Proguanil Hydro¬ 
chloride RS in Diluent 

Sample soiution: 0,2 mg/mL of Proguanil Hydrochlo¬ 
ride in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Cofumn: 4,6-mm x 7,5-cm; 3.5-jim packing L7 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability reauirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of proguanil hydrochloride 
(CnH^CINs . HCI) in the portion of Proguanil Hydro¬ 
chloride taken: 

Result = (fu/fs) x (Cs/Cu) x 100 

ru = peak response of proguanil from the Somple 
soiution 

rj = peak response of proguanil from the Standard 
soiution 

Q = concentration of USP Proguanil Hydrochloride 
RS in the Standard soluUon (mg/mL) 

Cu = concentration of Proguanil Hydrochloride in 
the Sample soiution (mg/ml) 

Acceptance criteria: 98,5%-] 01.0% on the dried basis 

IMPURITIES 

* Residue on iGNmoN (281): NMT 0,1% 

* Limit of Chloroaniline 

Soiution A: 3.45 g/L soiution of sodium nitnte 
Soiution B: 50 g/L soiution of ammonium sulfamate 
Soiution C: 1 mg/mL of naphthylethylenediamine dihy- 
drochloride in water. Prepare immediately before use. 
Standard soiution: 1,25 mg/L soiution of chloroaniline 
Sample soiution: Dissolve 100 mg in 1 mL of 2 N hy- 
drochloric acid, and dilute with water to 20 ml. 

Analysis: Cool the Sample soiution to 5°, Add 1 mL of 
Soiution A, and allow to stand at 5 3 for 5 min, Add 
2 mL of Soiution B f and allow to stand for 10 min. Add 
2 mL of Soiution C, dilute with water to 50 mL, and 
allow to stand for 30 min, 

Acceptance criteria: Any red color produced is not 
morę intense than that of a standard prepared at the 
same time and in the same manner, using 20 mL of 
Standard soiution (250 ppm), 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

[NGTE—On the basis of the synthetk route, perform ei- 
ther Procedurę 7 or Procedurę 2. Procedurę 2 is recom- 
mended when proguanil related eompound A, 
proguanil related eompound E, proguanil related com- 
pound F, and proguanil related eompound G {see Tobie 
3) may be present.] 

Mobile phase: DissoIve 3,78 g of sodium hex- 
anesulfonate in a mbeture of 1200 mL of methanol, 

800 mL of water, and 10 mL of glactal acetic acid. 


USP Monographs 











Identification solution: 0.5 jig/mL of USP Proguanil Re¬ 
lated Compound C R5 in Mobile phase 
System suitability stock solution: 0.5 pg/mL of USP 
Proguanil Related Compound D RS In Mobile phase 
System suitability solution: Dtlute 1 ml_ of the Stan¬ 
dard stock solution with Mobile phase to 200 mL To 
1 ml of the resulting solution, add 1 mL of System suit* 
abiiity stock solution. 

Standard stock solution: 0.1 mg/ml of USP Proguanil 
Hydrochloride RS in Mobile phase 
Standard solution: 0.2 pg/mL of USP Proguanil Hydro¬ 
chloride RS from the Standard stock solution in Mobile 
phase 

Sample solution: 0.1 mg/ml of Proguanil Hydrochlo- 
ride in Mobile phase 
Chromatograpnic system 
(See Chromatogmphy (621), System Suitability,) 

Modę: LC 

Detector: UV 230 and 254 nm 

Coiumn: 4.6-mm x 12.5-cm; 5-jim packing LI, or 4.6- 
mm x 15-cm; 5-jim packing LI 
Flow ratę: 1 mL/mrn 
Injection volumc: 20 pL 

Run tirne: At least 5 limes the retention time of the 
proguanil peak at both wavelengths 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 5 between proguanil related com¬ 
pound D and proguanil, System suitability solution at 
230 nm 

Relative standard deviation: NMT 10.0%, Standard 
solution at 230 nm 
Analysis 

Samples: Identification solution , System suitability stock 
solution, Standard solution, and Sample solution 
[Notę— The reiative retention times for proguanil re¬ 
lated compound D, proguanil, and proguanil related 
compound C are about 0.46, TO, and 2.5, 
respectively,] 

fdentify the components based on their relative reten¬ 
tion times, and measure the responses for the major 
peaks. 

Calculate the percentage of proguanit related com¬ 
pound C and proguanil related compound D, as de¬ 
tected at 230 nm, in the portion of Proguanil Hydro¬ 
chloride taken: 

Result - (r 0 /fi) x (CdCu) x 100 

ru - peak response of proguanil related compound 
C or proguanil related compound D from 
the Sample solution 

O = peak response of proguanil from the Standard 
solution 

Cj =• concentration of USP Proguanil Hyrirnrhlnride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Proguanil Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of any other impurity, as 
detected at 230 nm, in the portion of Proguanil 
Hydrochloride taken: 

Result = (r y /fj) x (Cj/Cy) x 100 

r u = peak response of each impurity at 230 nm 
from the Sample solution 

fs - peak response of proguanil at 230 nm from 
the Standard solution 

Cs - concentration of USP Proguanil Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu = concentration of Proguanil Hydrochloride in 
the Sample solution (mg/mL) 


Calculate the percentage of any other impurity, as 
detected at 254 nm, in the portion of Proguanil 
Hydrochloride taken: 

Result = (fy/fs) x (Cj/G,) x 100 

ru - peak response of each impurity at 254 nm 
from tne Sample solution 

ri - peak response of proguanil at 254 nm from 
the Standard solution 

Ci = concentration of USP Proguanil Hydrochloride 
RS in the Standard solution (mg/ml) 

G, = concentration of Proguanil Hydrochloride in 
the Sample solution (mg/ml) 

Calculate the percentage of totaT impurities as the sum 
of the calculatęd percentage contents of known and 
unknown impurities, consideiring each peak at the 
wavelength at whtch the peak snows tne higher value. 

Acceptance criteria: See Table 2. 


Tablc 2 


Name 

Relatiue 

Retention 

Time 

Acccptancc 

Criteria, 
NMT f%> 

Proauanil related compound D a 

046 

0.2 

Propuanil 

1.0 

_ 

Pioauanil related compound C b 

25 

0.2 

Anv other impurity' 

_ 

0.1 

Totaf impurities 

— 

0,5 


J l r 5-Oitsopropyjbiguanide or 1,5-Bis(l -melbylethyl)biguanide. 
b 1,5-8t5(4<hlarophenyl)biguanEde. 
c Dlsregard any peak betów 0.05%. 


O GRGANIC IMPURITIES, PROCEDURĘ 2 

Solution A, Solution B, Mobile phase, and Diluent: 
Proceed as directed in the Assoy. 

Standard stock solution: 0.2 mg/ml each of USP 
Proguanil Related Compound A RS, USP Proguanil Re¬ 
lated Compound C RS, USP Proguanil Related Com- 
ound D RS, USP Proguanil Related Compound E RS, 
SP Proguanil RefatecTCompound F RS, and USP 
Proguanil Related Compound G RS in Diluent 
Standard solution: 0.2 pg/mL of USP Proguanil Hydro¬ 
chloride RS and 0.2 pg/mL each of USP Proguanil Re¬ 
lated Compound A RS, USP Proguanil Related Com- 
ound C RS, USP Proguanil Related Compound D RS, 
SP Proguanil Refatea Compound E RS, USP Proguanil 
Related Compound F RS, and USP Proguanil Related 
Compound G RS in Diluent from the Standard stock 
solution 

System suitability solution: 0.2 mg/mL of USP 
Proguanil Hydrochloride RS and 2 pa/mL each of USP 
Proguanil Related Compound A RS, USP Proguanil Re¬ 
lated Compound C RS, USP Proguanil Related Com- 
ound D RS, USP Proguanil Related Compound E RS, 

SP Proguanil Relateo Compound I- KS, and USP 
Proguanil Related Compound G RS in Diluent from the 
Standard stock solution 

Sample solution: 0.2 mg/mL of Proguanil Hydrochlo¬ 
ride in Diluent 
Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Coiumn: 4.6-mm x 7.5-cm; 3.5-jim packing L7 
Coiumn temperaturę: 40° 

Flow ratę: 1.5 ml/min 
Injection volume: 20 pL 
System suitability 
Sample: System s u i ta bil i ty solu tion 
Suitability reguirements 
Resolution: NLT 2.0 between proguanil and 
proguanil related compound G 










Tailing faotor: NMT 2,0 for proguanil 
Relative standard devfation: NMT 2.0% for the 
proguanil peak 
Analysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of each proguanil related 
compound and any other impurity m the portion of 
Proguanil Hydrochloride taken: 

Result = (ry//j) x (Cs/Q) x 100 

r u = peak response of the proguanil related 

compound or any other impurity from the 
Sample solution 

n = peak response of the corresponding proguanil 
related compound or proguanil (for 
cakulating any other impurity) from the 
Standard solution 

Cs - concentration of the corresponding proguanil 
related compound or proguanil 
hydrochloride (for cakulating any other 
impurity) in the Standard solution (mg/mL) 
Cu - concentration of Proguanil Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 3. 


Tafcie 3 


Na me 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (W 1 

Proguanil related compound A J 

0.11 

0.1 

Proguanil related compound D b 

0.34 

0.1 

Proguanil related compound E c 

0.51 

0.1 

Proguanil 

1.00 

_ - 

Proguanil related compound G* 

1.05 

0.1 

proguanil related compound F* 

1.38 

0.1 

Proauanil related comoound C 

1.49 

0.1 

Any other impurity 


0.10 

To tal impurities 

— 

0.5 


3 1 ‘Cyano-J-isopropylguanidine. 

b l ł 5-Diisopropylbiguanide or l f 5‘Bi$(bmethyleihy1) biguanide. 

* 1 -{4-Chlorophenyl)-3-cyaFtoguanidlne, 

«1 -{3-Chloroph enylj *5 -i sopropy Ibig ua ni de, 
e 1 43,4-Dichloropbenyl)-5-isopropylbiguanide, 

1 1 .S-Bis^-chlorophenyłJbiguanide. 

SPECIFIC TESTS 

» ACIDITY OR ALKAUNITY 

Sample: 400 mg 

Analysis: Add 0.4 mL of methyl red-methylene blue TS 
to 35 mL of water maintained at 60°-ó5°. Neutralize 
with either 0.01 N sodium hydroxide or 0.01 N hydro- 
chloric add to a gray color. Add the Sample t and stir 
until compJetely dissolved. 

Acceptance crlterla: The solution is gray or green. 

NMT 0.2 mL of 0.01 N hydrochloric add is repuired to 
change the color of the solution to reddish-violet 

* Loss ON DftYING (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDTTIONAL REQU1REJV!ENTS 

* Packaging and Storach Preserve in well-closed, light- 

resistant contarners, and storę at room temperaturę. 

* La beli ng: If a test for Organie Impurities other than Proce¬ 

durę l is used, then the fabeling States with which Or¬ 
ganie Impurities test the artiele complies. 

3 U5P Eeference Standards (11) 

U5P Proguanil Hydrochloride RS 

USP Proguanil Related Compound A RS 
1 -Cyano-3-isopropylguanidine. 


CsHioN* 126.16 

USP Proguanil Related Compound C RS 

1.5- Bis(4-dilQrophenyl)biguanide, 
CuHuChNs 322.19 

USP Proguanil Related Compound D RS 

1.5- Bis(l - methy iethy l)b i g u a n i de or 

1.5- Diisopropylbiguanide. 

C a H, g Ni 185.27 

USP Proguanil Related Compound E RS 
1‘(4-Chlorophenyl)-3-cyanoguanidine. 
C fi H 7 aN 4 194.62 

USP Proguanil Related Compound F RS 
1-(3,4-Dichlorophenyl>5-isopropylbiguanide. 
CnH»ClaN 5 288.18 
USP Proguanil Related Compound G RS 
1-(3-Chlorophenyl)-5-isopropyłbiguanide. 
QiHi«CINs 253.73 


Proline 


o 1. 


CsH 9 NO ? 115.13 

L-Froline [147-85-3]. 

DEFINITION 

Proline contains NLT 98,5% and NMT 101.5% of t-proline 
(C 5 H 9 NO 2 ), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

AS5AY 

* PROCEDURĘ 

Sample: 100 mg of Proline 

Blank: Mix 3 mL of formie acid and 50 mL of gladal 
acetic acid. 

Tltrimetrlc system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N perchioric acid VS 
Endpoint detection: Pofentiometric 
Analysis: Dissolve the Sample In 3 mL of formie add 
and 50 mL of gladal acetic add. Titrate with the Titrant. 
Perform the Blank determination. 

Calculate the percentage of proline (CaHęMCb) in the 
Sample taken: 

Result = {[(l/ s - V B ) x N x F\/W} x 100 

V% = volume of Titrant consumed by the Sample 
(mL) 

V B - vofume of Titrant consumed by the Blank (mL) 

N = actual normality of the Titrant (mEq/mL) 
f - equivalency factor, 115,1 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

* Residue on Ig Mm on (281): NMT 0.4% 

* Chloride ano Sulfate, Chtonde(221) 

Standard solution: 0,50 mL of 0.020 N hydrochloric 
acid 


USP Monographs 

















Sample: 0.73 g of Prafine 
Acceptance critena: NMT 0.05% 

* Chloride and Sulfate, Suifate (221) 

Standard solution: 0.10 mL of 0.020 N sulfuric add 
Sample: 0,33 g of Prali ne 
Acceptance critena: NMT 0.03% 
o Iron (241): NMT 30 ppm 

Delete the folfowing: 

** Heavy Metals, Method I (231): NMT 15 ppm* i- 

Jan-201S> 

* Related Cowtounds 

System suitability solution: 0.4 mg/mL each of USP 
L-Proline RS and USP L-Threonine RS in 0.1 N hydra¬ 
ch loric add 

Standard solution: 0.05 mg/mL of USP L-Proline RS in 
0.1 N hydrochloric add. [Notę—T his solution has a 
concentratfon equivalent to 0.5% of that of the Sample 
solution.] 

Sample solution: 10 mg/mL of Proline in 0.1 N hydra¬ 
ch loric add 

Chromatographic system 

(See Chromatography Thin-iayer Chromato- 

grophy 0 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mbcture 

Application volume: 5 pL 

Developlng solvent system: Butyl alcohol, glacial ace- 
tic add, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrtn in a mfcture of 
butyl alcohol and 2 N acetic add (95:5) 

System suitabiiity 

Suitability requirements: The chromatogram of the 
Syste/r? suitability solution exhibits two olearly sępa- 
rated spots, 

Analysis 

Samples: System suitability solution, Standard solution , 
and Sample solution 

After ajr-drying the piąte, spray with Spray reagent , 
and heat between 100 d and 105 D for 15 min. Ex- 
amine the piąte under white liaht 
Acceptance critena: Any secondary spot of the Sample 
solution is not laroer or morę Intense than the prindpal 
spot of the Standard solution * 
fndtvidual impurities: NMT 0.5% 

Total impurities: NMT 2.0% 

SPECIFIC TESTS 

ę Optical Rotation, Specific Rotothn (781S) 

Sample solution: 40 mg/mL in water 
Acceptance criteria: -84.3° to -86.3° 

* Lass ON ORYING (731): Dry a sample at 105° for 3 h: it 

[oses NMT 0,4% of its weight. 

ADDITIONAL REQUEREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 


* USP Referencie Standards (11) 
USP L-Proline RS 
USP L-Threonine RS 


Promazine Hydrochloride 



C, ? H, 0 NaS ■ HCI 320.88 

10H-Phenothiazine-10-propanamine, W,N-dimethyl-, 
monohydrochloride, 

10-3-(Dimethylamino)propy]phenothiazine monohydrochlo- 
hde [53-60-1], 

» Promazine Hydrochloride, dried at 105° for 
2 hours, contains not less than 98,0 percent and 
not morę than 102.0 percent of C17H20N2S - HCI. 

Packaging and storage— Preserve tn tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Promazine Hydrochloride RS 

Complleteness and clarify of solution—A solution of it 
(1 in 10) and a 1 in 10 solution of it in chloroform are 
practically elear and show not morę than a light yellow 
color, 

NOTĘ—Throughout the followrng procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
contalning them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware, 
Identification— 

A: Infrared Absorption (197K). 

B: Determine the absorbance of the assay solution em- 
ployed for measurement of absorbance in tne Assoy at 301 
nm, using 0.1 N hydrochloric acid as the blank. Simifarly 
determine the absorbance of a 1 in 10 dilution of this solu¬ 
tion, prepared with the same add, at the wavelength of 
maximum absorbance at about 252 nm: the ratio 10 (A 252 / 

} is between 7,1 and 7.9. 

C: It responds to the tests for Chloride (191). 

Melfing rangę, Class I (741): between 172° and 182°, 
but the rangę between beginning and end of meltlng does 
not exceed 3°. 

pH (79 1): between 4.2 and 5.2, in a solution (1 in 20), 
Loss od drying (731)—Dry it at 105* for 2 hours: it loses 
not morę than 0,5% of its weight. 

Ressdue on śgniflon (281): not morę than 0.1%. 
Seleniurci (291)—The absorbance of the solution from the 
Test Solution, prepared with 100 mg of Promazine Hydro¬ 
chloride and 200 mg 01 magnesium oxide, is not greater 
than one-haff that from the Standard Solution (0.003%). 


Delete the folfowing: 

*Heavy metals, Method ii (231}: 0.005%,* Han . ZD18) 

Chromatographic purity—[NOTĘ—Perform this test under 
condittons of subdued light and with no unnecessary delays 
between the preparation of the Solutions and the develop- 
ment of the chromatographic piąte.] 

Deve!oping solvent —Mix 95 volumes of tofuene with 15 
yolumes of alcohol and 1 volume of ammonium hydroxrde. 





Standard preparations —Dissoke an accurately weighed 
quantity of USP Promazine Hydrochloride RS rn methanol to 
obtain Standard preparation A having a known concentration 
of 0.4 mg per mL. Dilute quantitatively with methanol to 
obtain Standard preparations having the following 
compositions: 


Standard 

preparation 

DJlution 

Concentra¬ 
tion (iig RS 
ner mU 

Perce ntage 
(°/o, for compari- 
son with test 
specimens} 

A 

(undiluted) 

400 

2.0 

B 

Cl in 2) 

200 

1*0 

C 

(3 in 10) 

120 

0.6 

D 

fi in 101 

40 

0.2 


Test preparation —Dissolve an accurately weighed guantity 
of Promazine Hydrochioride in methanol to obtain a solu- 
tion containing 20 mg per mL. 

Procedurę —Apply separately 10 pL of the Test preparation 
and 10 pL of each Standard preparation Lu a su iLabie ihin- 
layer chromatographic piąte (see Chromatography (621)} 
coated with a 0.25-mm layer of chromatographic sillca gel 
mixture, and aJlow to dry, Position the piąte in a chromato¬ 
graphic ehamber and deve!op the chromatograms in the 
Developing so!vent until the solvent front has moved about 
three-fourths of the length of the pfate. Remove the piąte 
from the developing ehamber, mark the sofvent front, and 
allow the solvent to evaporate by air drying For 15 minutes. 
Examine the piąte under short-wavelength UV lighL Com- 
pare the intensities of any secondary spots observed in the 
chromatogram of the Test preparation with those of the 
principal spots in the chromatograms of the Standard prepa¬ 
rations: the sum of the intensities of secondary spots ob- 
tained from the Test preparation corresponds to not morę 
Chan 2.0% of related compounds, with no single impurity 
corresponding to morę than 1 . 0 %. 

Assay— [NOTĘ —Use Jow-actinic glassware.] Transfer about 
50 mg of Promazine Hydrochloride, prewously drted and ac¬ 
curately weighed, to a 1000-mL voiumetric fiask, add 0.1 N 
hydrochloric add to volume, and mix. Without dday, eon- 
comitantly determine the absorbances of this solution and 
of a Standard solution of USP Promazine Hydrochloride RS 
rn the same medium having a known concentration of 
about 50 jag per mL in 1 -cm ceils at the wavelength of max- 
imum absorbance at about 301 nm, with a suitable spectro- 
photometer, using 0,1 N hydrochloric acid as the blank. 
CalcuJate the quantity, in mg, of C 17 H 20 M 2 S ■ HCI in the por- 
tion of Promazine Hydrochloride taken by the formula: 

C(A U /As) 

in which C is Lhe concentration, in jig per mL, of USP Pro¬ 
mazine Hydrochloride RS in the Standard solution, and A u 
and A$ die Lhe absorbances ur Lhe sululiun uf Pruniazine 
Hydrochloride and the Standard solution, respectivefy. 


Promazine Hydrochloride Injection 

» Promazine Hydrochloride Injection is a sterile 
solution of Promazine Hydrochloride in Water for 
Injection. It contains not less than 95.0 percent 
and not morę than 110.0 percent of the labeied 
amount of C 17 H 20 N 2 S ■ HCI. 

Packagłng and sto ragę—Preserve in single-dose or in 
multiple-dose containers, preferably of Type ) glass, pro- 
tected from light. 


USP Reference stan dard 5 (11 )— 

USP £ndotoxin RS 

USP Promazine Hydrochloride RS 

notę—T hroughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using tow-actinic glassware. 
Identification— 

A: It meets the requirements under Identification—Or¬ 
ganie Nitrogenous Bases (181). 

B: It responds to Identification test B under Promazine Hy¬ 
drochloride, 

Bacterial Endotoxins Test (85)—U contains not morę 
than 1.8 USP Endotoxin Units per mg of promazine hydro¬ 
chloride. 

pH (791): between 4.0 and 5.5. 

Other requirements—It meets the requirements under In- 
jections and Implanted Drag Products (1). 

Assay—[NOTĘ—Use low-actinic glassware.] Transfer a vol- 
ume of Injection, equivalent to about 50 mg of promazine 
hydrochioride, to a 100-mL vo!umctric fiask, dilute with 0.1 
N hydrochloric acid to vo!ume, and mix. Transfer 10.0 ml of 
the solution to a 250-mL separator, add 20 mL of water, 
render alkaline with ammonium hydroxide, and extract with 
four 25-mL portions of ether. Exlract the combined ether 
eatracts with five 15-mL portions of 0.1 N hydrochloric add, 
tollecting the aqueous extracts in a 100-mL volumetric fiask. 
Aerate to remove residua! ether, dilute with 0.1 N hydro- 
chloric acid to volume, and mix, Without delay, concomi- 
tantly determine the absorbances of this solution and of a 
Standard solution of USP Promazine Hydrochloride RS in the 
same medium having a known concentration of about 
50 pg per mL in 1-cm cells at the wavelenqth of maximum 
absorbance at about 301 nm, with a suitable spectropho- 
tometer, usincj 0.1 N hydrochloric acid as the blank. Calcu- 
late the quantitv, 3n mg, of CtyHzohbS ■ HCI in each mL of 
the Injection taken by the formula: 

(C/V)(Au/A0 

in which C is the concentration, in pg per mL, of USP Pro¬ 
mazine Hydrochloride RS in the Standard solution, V is the 
vc!ume, in mL, of Injection taken, and A u and A s are the 
absorbances of the solution from the Injection and the Stan¬ 
dard solution, respectrvely. 


Promazine Hydrochloride Orał Solution 

» Promazine Hydrochloride Orał Solution eon- 
tains not less tnan 95.0 percent and not morę 
than 110.0 percent of the labeied amount of 
C- 7 H 20 N 2 S • HCI. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standard s (11)— 

USP Promazine Hydrochloride RS 

notę —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de¬ 
lay, under subdued light, or using low-actmic glassware. 
Identification— 

A: Dilute a volume of Orał Solution, equivalent to about 
50 mg of promazine hydrochloride, with 0.01 N hydrochlo¬ 
ric acid to 25 mL, and proceed as directed under Identifica¬ 
tion—Organie Nitrogenous Bases (181), beginning with 
'Transfer the liquid to a separator": the Orał Solution meets 
the requirements of the test. 


USP Monographs 









B: It responds to Identification test B under Promazine Hy - 
drochloride. 

pH (791): between 5*0 and 5,5, 

Assay— [NOTĘ —Use low-actinic glassware.] Transfer an accu- 
rately measured volume of Orał Solution, or a quantitative 
dilution of it in water, equivalent to about 10 mg of proma¬ 
zine hydrochloride, to a 250-mL separator* Add water to 
adjust the volume to about 45 ml, add 3 mL of sodśum hy- 
droxide solution {1 in 10 ), mix, and extract the promazine 
with five 25-mL portions of ether, Wash the combined ether 
extracts with 25 mL of water, and discard the agueous 
washings* £xtract the combined ether extract with one 
5Q-mL and four 25-mL portions of OJ N hydrochloric acid. 
Filter the acid extracts through a pledget of cotton washed 
with OJ N hydrochloric acid into a 250-mL voJumetnc fiask, 
dilute with the same acid to volume, and mix. Without de- 
lay, concomitantly determme the absorbances of this soiu- 
tion and of a Standard solution of USP Promazine Hydro- 
chloride RS in the same medium having a known 
concentration of about 40 pg per mL in 1-cm celis at the 
wavelength of maximum absorbance at about 301 nm, with 
a suitahle sperłrophotometer, using OJ N hydrochloric acid 
as the blank. Calculate the quantity, in mg, of CuLbaN^S - 
HCI in each mL of the Orał Solution taken by the formula: 

(0.25C/ V)(Au / As) 

in which C is the concentration, in pg per mL, of USP Pro¬ 
mazine Hydrochloride RS in the Standard solution, V is the 
volume, in mL, of Orał Solution taken, and A u and As are 
the absorbances from the assay solution and the Standard 
solution, respectively. 


Promazine Hydrochloride Syrtip 

» Promazine Hydrochloride Syrup contains not 
less than 95,0 percent and not morę than 
110.0 percent of the labeled amount of 
C17H20N2S • HCI. 

Packaging and storage—Presen/e in tight, Mght-resistant 
containers. 

USP Reference standards (11)— 

USP Promazine Hydrochloride RS 

notę —Througnout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware. 
Identification —It responds to Identification test B under 
Promazine Hydrochloride. 

Assay— [notę —Use low-actinic glassware.] Transfer a vol- 
ume ot Syrup, equiva!ent to about 10 mg of promazine hy¬ 
drochloride, to a 250-mL separator, Proceed as directed in 
the Assay under Promazine Hydrochloride Orol Solution , be- 
gtnning with "'Add water to adjust the volume to about 
45 mL. Calculate the quantity, in mg, of sNUS * HCI in 
each mL of the Syrup taken by the formula: 

(0 .25C/V)(Au/As) 

In which C is the concentration, in pg per mL, of USP Pro¬ 
mazine Hydrochloride RS in the Standard solution, 1/ is the 
volume, in mL, of Syrup taken, and Au and A< are the ab¬ 
sorbances of the solution from the Syrup and the Standard 
solution, respectively. 


Promazine Hydrochioride Tablets 

» Promazine Hydrochloride Tablets contain not 
less than 95*0 percent and not morę than 
110*0 percent of the labeled amount of 
C 17 H 20 N 25 * HCI* 

Packaging and storage—Presen/e in tight, light-resistant 
containers* 

USP Reference standards (11)— 

USP Promazine Hydrochloride RS 

notę —Througnout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware* 
Identification— 

A: Shake a portion of powdered Tablets, equivalent to 
about 50 mg of promazine hydrochloride, with 25 mL of 
0.C1 N hydrochloric acid for 5 minutes, and filter: the solu¬ 
tion meets the reąuirements under Identification—Organie 
Nitrogenous Bases (1 BI). 

B: It responds to Identification test B under Promazine Hy¬ 
drochloride ., 

Disfntegratlon (701): 30 minutes, with disks. 

Uniformity of dosage units (905): meet the require- 
ments* 

Assay— [notę —Use low-actinic glassware,] Weigh and finely 
powder not less than 20 Tablets* Transfer an accurately 
weighed portion of the powder, equivalent to about 50 mg 
of promazine hydrochloride, to a 100-ml volumetric fiask* 
Add 50 mL of 0.1 N hydrochloric acid, and shake by me- 
chanical means for about 1 hour* Dilute with 0.1 N hydro¬ 
chloric acid to voJume, mix, and centrifuge a portion of the 
mixture. Transfer 10.0 mL of the elear, supernatant to a 
250-mL separator, and proceed as directed in the Assay 
under Promazine Hydrochloride Injection, beginning with 
"add 20 ml of water." Calculate the guantity, in mg, of 
CizHaoNjS * HCI in the portion of Tablets taken by the 
formula: 

C(Au/As) 

in which C is the concentration, in pg per mL, of USP Pro¬ 
mazine Hydrochloride RS in the Standard solution, and A u 
and Ai are the absorbances of the solution from the Tablets 
and the Standard solution, respectively. 


Promethazine Hydrochloride 



Ci ? H* 0 N,S • HCI 320.88 

T0h'-PhenothiazIne-10-ethanamine, N,N,ot-trimethyl-, mono- 
hydrochloride, (±)-; 

(±)-'l 0-[2-(Dimethylamino)propyl]phenothiazine monohydro- 
chloride [58-33-3]* 

DEFINITION 

Promethazrne Hydrochloride contains NLT 97.0% and NIVJT 
101.5% of promethazine hydrochloride (CT 7 H 20 N 2 S • HO), 
calcułated on the dried basis. 

[Notę—T hroughout the following procedures, protect the 
samples, the Reference Standards, and the Solutions eon- 








taining them, by conducting the procedures without de- 
lay under subdued light or using law-actmtc glassware,] 

IDENTIFICATION 

* A. Infrared Absorption (197): [NOTĘ—Methods de- 

scribed in (197K) or (197A) may be used.] 

* B. Identification Test*—General (191), Chioride 

* C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 
« Procedurę 

Diluent: Dissolve 8,2 ml of hydrochlorlc actd in 
1000 ml of water. 

Mobile phase: Acetomtrile, water, and trrethylamine 
(850:270:1) 

System suitability stock solution: 1,2 mg/mL of USP 
Promethazine Related Compound B RS rn Diluent. Soni- 
cate to dissofve. 

Standard solution: OT mg/mL of USP Promethazine 
Hydrochloride RS in Diluent. Sonicate to dissolve. 
System suitabiflty solution: 0.09 mg/mL of USP Pro¬ 
methazine Hydrochloride RS and OT 2 mg/mL of USP 
Promethazine Related Compound B RS in Diluent from 
the Standard solution and System su i ta hi li ty stock solu¬ 
tion , respectively 

Sample solution: OT mg/mL of Promethazine Hydro- 
chioride in Diluent. Sonicate to dissolve. 
Chromatographic system 
(See Chromatograpfiy (621 >, System Suitabitity .) 

Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 30-cm; 10*pm parking LI 
Flow ratę: 2.5 m L/min 
Injection volume: 20 jiL 
Run time: NLT 2.5 times the retention time of 
promethazine 
System suitability 

Samples: System suitabitity solution and Standard 
solution 

[Notę—T he relative retention times for promethazine 
related compound B and promethazine are 0.82 and 
1,0, respectiyely.] 

Suitabiflty reąuirements 

Resolution: NLT 1,5 between promethazine and pro¬ 
methazine related compound B, System suitabitity 
solution 

Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation; NMT 2.0%, Standard 
solution 
Analysfs 

Samples: Standard solution and Sample solution 
Calculate the percentage of promethazine hydrochlo¬ 
ride (C^HsoNjS ■ HO) in the portton of Promethazine 
Hydrochloride taken: 

Result = (/Vn) x (Ci/Cu) x 100 

r v - peak response from the Sample solution 

fs = peak response from the Standard solution 

C$ - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - concentration of Promethazine Hydrochloride 
in the Sample solution (mg/mL) 


Acceptance criteria: 97.0%-101.5% on the dried basis 

IMPURITIES 

* Residue on IcnitiON (281): NMT 0T% 

* ORGANIC IMPURITIES 

Diluent: Methanol and triethylamine (999T) 

Buffer: 3.7 g/L of ammonium acetale in water 
Solution A: Acetonitrile and Buffer (300:700) 

Solution B: Acetomtrile 
Mobile phase: See Tobie 7. 


Tafcie 1 


Time 

fmitil 

Solution A 
{%> 

Solution B 
(%) 

0 

100 

0 

10 

60 

40 

18 

60 

40 

18,1 

100 

0 

25 

100 

0 


System suitability stock solution: 0.5 mg/mL of USP 
Promethazine Related Compound B RS in Diluent 
Standard stock solution: 0.5 mg/mL of USP Prometha¬ 
zine Hydrochloride RS in Diluent 
System suita bil Ity solution: 5 pg/mL each of USP Pro¬ 
methazine Hydrochloride RS ano USP Promethazine Re¬ 
lated Compound B RS from the Standard stock solution 
and System suitability stock solution , respectively 
Standard solution: 5 pg/mL of USP Promethazine Hy¬ 
drochloride RS from the Standard stock solution 
Sensltivity solution: 0,25 pg/mL of USP Promethazine 
Hydrochloride RS from the Standard solution 
Sampie solution: 0.5 mg/mL of Promethazine Hydro¬ 
chloride in Diluent 
Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 234 and 249 nm 
Cofumn: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1,4 mL/min 
Injection volume: 15 pL 
System suitability 

Samples: System suitability solution, Standard solution , 
ancf Sensitivity solution 

[Notę—S ee Tobie 2 for the rełative retention times.] 
Suitability reguirements 

Resolution: NLT 5.0 between promethazine and pro¬ 
methazine related compound B, System suitability 
solution 

Relative standard deviatron: NMT 3,0% at 234 and 
249 nm, Standard solution 

Signal-to-noise ratio: NLT 10 at 234 and 249 nm, 
SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentaae of promethazine sulfoxide in 
the portion of Prometnazine Hydrochloride taken: 

Result = (rjr$) x (C s /Cu) x (1/f) x 100 

fu = peak response of promethazine sulfoxide at 
234 nm from the Sample solution 
rs - peak response of promethazine hydrochloride 
at 234 nm from the Standard solution 
Cs = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = concentration of Promethazine Hydrochbride 
in the Sample solution (mg/mL) 
f = relative response factor (see Tobie 2) 
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Calculate the percentage of ail other Impurities in the 
portion of Promethazine Hydrochloride taken: 

Result = ( ru/fs) x (Cs/Cu) x (1 /F) x 100 

fu = peak response of each impurity at 249 nm 
from the Sompfe solution 
= peak response of promethazine hydrochloride 
at 249 nm from the Standard solution 
Cs = concentration of USP Promethazine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

0/ = concentration of Promethazine Hydrochloride 

In the Sample solution (mg/mL) 

F = reJative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2. Disregard peaks that 
are less Lhan 0.05%. 


Tatłle 2 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o\ 

Promethazine 

suifoxide* 

0,28 

2.1 

0.1 

Oesmethyl 

promethazine^ 

0,71 

1,0 

0.2 

Promethazfne 

1.0 

_„ 


Promethazine 
related com- 
pound B 

13 

1.0 

0.8 

Phenothiazrne 

1.7 

2.0 

0,1 

Any mdividual 
unspedfied 
impurity 

— 

1.0 

0.10 

TotaE i niDU ri ties 

— 

— 

1.2 


1 M,fr/-Dimethył-1-(1 Oft-phenothiazEn-1 0-yl)propan-2-amine su!foxide. 
lł N-MethyM -(1 GH-phenothiazin-lG-yl)propan-2-a minę. 

5PECIFIC TESTS 

• pH (791) 

Sample solution: 50 mg/mL of Promethazine 
Hydrochloride 

Acceptance criteria: 4.0-5.0 

* Loss ON DRYINC (731) 

Anafysis: Dry at 105° for 4 h, 

Acceptance criteria: NMT 0.5% 

ADP1TIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight, light-resistant 
containers, 

» USP Reference Standard* (11) 

USP Promethazine Hydrochloride RS 
USP Promethazine Related Compound B RS 
Isopromethazlne; 

N, N-Dimethy l-2-(l 0 H-phenothiazin-10-y IJpropar i- 
1 ^amine. 

C 17 H 2a N 2 S 284.42 


Promethazine HydrocfoBoride Injection 

DEFINITION 

Promethazine Hydrochloride Injection is a sterile solution of 
Promethazine Hydrochloride in Water for Injection. It eon- 
tains NLT 95.0% and NMT 110.0% of the labeled amount 
of promethazine hydrochloride (C^HaohhS * HCi). 

[Notę —Throughout the following procedures, protect the 
samples, the Reference Standardu, and the Solutions con- 
taining them, by conducting the pracedures without de- 
lay under subdued llght or using low-actinic glassware.] 


IDENTIFICATION 

■ A, The retention tlme of the major peak of the Sampie 
solution corresponds to that of the Standard solution / as 
obtained in the Assay. 

* B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

■ Procedurę 

Buffer: 3.7 g/L of ammonium acetate in water 
Solution A: Acetonitnle and Buffer (30:70) 

Mobile phase: See Table 1. 


Table 1 


Tinie 

Solution A 

Acetonitrile 

(min] 

(%> 

(°/ o ) 

0 

100 

0 

10 

60 

40 

18 

60 

40 

1 8.1 

100 

0 

25 

100 

0 


DHuent: 0.1 % triethylamine in methanol 
System suitability solution: 1.0 pg/mL each of USP 
Promethazine Hydrochloride RS and USP Promethazine 
Related Compound B RS in DHuent 
Standard solution: 0.05 mg/mL of USP Promethazine 
Hydrochloride RS in DHuent 

Sample solution: Nominally 0.05 mg/mL of prometha¬ 
zine hydrochloride from a vo!ume of Injection in DHuent 
[NOTĘ—Sonication may be used in the preparation of 
System suitabifity solution, Standard solution, and Sam- 
ple solution .] 

Chromatographic system 

(See Chromatography (621}, System Suitability*) 

Modę: LC 

Detector: UV 254 nm. For Identification test B f use a 
diode-array detector in the rangę of 200—400 nm. 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 4° 

Flow ratę: 1.4 mL/min 
Injection voiume: 1 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NoiE—The relative retention tlmes for promethazine 
and promethazine related compound B are 1.0 and 
1.3, respectlvely.] 

Suitability reguirements 

Resolution: NLT 5.0 between the promethazine and 
promethazine related compound B peaks, System suit- 
ability solution 

Tailing factor: NMT 2.0, Standard solution 
Reiative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of pro^ 
methazine hydrochloride (C 17 H 20 N 2 S ■ HC!) in the por¬ 
tion of Injection taken: 

Result - (ru/r$) x (C* /Co) x 100 

fu - peak response from the Sample solution 
- peak response from the Standard solution 
C s - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Sampie solution 
(mo/ml) 
























Acceptance criteria: 95.0%-110.0% 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, and Chromatographic system: 
Proceed as directed in the Assay, 

Standard solution: 1.0 pg/mL each of USP Prometha- 
zine Hydrochloride RS and USP Promethazine Related 
Compound B RS in Diluent 

Sample sofution: Nominally 500 pg/mL of prometha¬ 
zine hydrochloride from a volume of InjectEon in Diluent 
[Notę—S onication may be used In the preparation of 
Standard sofution and Sample solutiom] 

System suitabiiity 
Sample: Standard solution 

[NOTE—See Table 2 for the relative retention times.] 
Suitabiiity reguirements 

Resolution: NLT 5.0 between the promethazine and 
promethazine related compound R peaks 
Relative standard deviation: NMT 2.0% for 
promethazine 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each degradation product 
in the portion of Injection taken: 

Result = (ru/rs) x (G/G) x (1/0 x 100 

ru - peak response of each degradation product 
from the Sample solution 

r s ~ peak response of promethazine from the 
Standard solution 

Cs ~ concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(ftg/ml) 

Cu - nominał concentration of promethazine 

hydrochloride in the Sample solution (j.ig/mL) 

F - relative response factor (see Table 2) 

Acceptance criteria: See Table Z Disregard peaks less 
than 0.05%. 


Table 2 


Marne 

Retatwe 

Retention 

Time 

Relatwe 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Promethazine 

sulfoxide 1 

0.3 

0.29 

1.5 

Desmethyl 

promethazine 11 

0.7 

1.1 

0.2 

Promethazine 

1.0 

_ 

_ 

Promethazine related 
compound B c 

1.3 

— 

— 

Phenothiazined 

1.7 

23 

0.2 

Any individual 
unspeufied 
dearadation product 

— 

1.0 

OJ 

Total degradation 
Products 

- 

— 

2.5 


n M,A/-Dim@thyl*1 -CIGH-phenothiazin-] 0-yi)propan-2-aminę $ulfQxide. 
b W-MethyM (1 GH-phenothIazin-1 G-y E)propan-2-amirte. 
c This is a process impurity that ts controlled in the drug substance and ls 
induded for identification oniy. 

10H-Phenothfazine. 

SPECIFIC TESTS 

* Bacterial Endqtoxins Test (85): NMT 5.0 USP Endo- 
toxin Units/mg of promethazine hydrochloride 

* PH (791): 4.0-5.5 

© 0THER Requsrements: It rneets the requirements in Injec- 
tions and Implanted Drug Products (1). 


ADDITIONAL REQU1REMENTS 

» Packaging and Storage: Preserve in single-dose or in 
multiple-dose contalners, preferably of Type I gfass, pro- 
tected from light 

® USP Reference Standards (11) 

USP Endotoxin RS 

USP Promethazine Hydrochloride RS 
USP Promethazine Related Compound B RS 
Isopromethazlne; 

N,N-Dimethyl-2-(l 0W-phenothiazin-10-yl)propan- 
1 -aminę, 

C 1? H 20 N 2 S 284.42 


Promethazine Hydrochloride Orał 
Solution 


DEFINITION 

Promethazine Hydrochloride Graf Solution contains NLT 
90.0% and NMT 110.0% of the labeled amount of pro¬ 
methazine hydrochloride (Ci 7 H 2 oN 2 S * * HCI). 

[NOTĘ—Throughout the following procedures, protect the 
samples, the Reference Standards, and the Solutions eon- 
tainlng them, by condueting the procedures without de- 
lay, under subdued fight or using low-acfinic glassware,] 

IDENTIFICATION 

© A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned in the Assay. 

* B. The UV spectrum of the major peak of the Sample 
sofution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 
© Procedurę 

Buffer: 3.7 g/L of ammaniom acetale in water 
Solution A: Acetonrtnle and Buffer (30:70) 

Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

(mini 

Solution A 

(%) 

Solution B 

m 

0 

100 

0 

10 

60 

40 

1S 

60 

40 

18.1 

100 

0 

25 

100 

0 


Diluent: 0.1% triethylamine in methanol 
System suitabiiity solution: 1.0 ug/mL each of USP 
Promethazine Hydrochloride RS and USP Promethazine 
Related Compound B RS in Diluent 
Standard solution: 0.05 mg/mL of USP Promethazine 
Hydrochloride RS in Diluent 

Sample solution: Nominally 0.05 mq/mL of prometha¬ 
zine hydrochloride from a volume ot Grat Solution in 
Diluent. Centrifuge for 10 min and use the supernatant. 
[Notę—S onication may be used in the preparation of 
the System suitabiiity solution, Standard solution , and 
Sample solution .] 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm. For Identification test B f use a 
diode-array detector in the rangę of 200^f00 nm. 
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CoJumn: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Autosampler: 4° 

Coiumn: 30° 

Flow ratę: 1 .4 mL/min 
irtjection volume: 15 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative relentton times for promethazine 
and promethazine related compound B are 1.0 and 
1,3, respectively.] 

Suitability requirements 

Resolution: NLT 5.0 between promethazine and pro- 
methazine related compound B peaks, System suitabil¬ 
ity solution 

Tai ling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calrulate the percentage of the labeled amount of pro- 
methazEne hydrochloride (Ci 7 HiqN 2 S ■ HQ) in the por- 
tion of Orał Solution taken: 

Result t= (ruf te) x (Q/C u ) x 100 

ru ~ peak response from the Sample solution 

te = peak response from the Standard solution 

Q - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu — nominał concentration of promethazine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

IMPURITIE5 
* Organic Impuruies 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
and Chromatographic system: Proceed as directed in 
the Assay. 

Standard solution: 1.0 ng/mL each of USP Prometha¬ 
zine Hydrochloride RS and USP Promethazine Related 
Compound B RS in Diluent 

Sample solution: NominaJly 500 pg/mL of prometha¬ 
zine hydrochloride from a volume of Orał Solution in 
Diluent. Centrifuge for 10 min and use the supernatant. 
[Ngte—-S onication may be used in the preparation of 
the Standard solution and the Sample solution ,] 

System suitability 
Sample: Standard solution 
[Notę—S ee Tobie 2 for relatlve retention times.] 
Suitability requrrements 

Resolution: NLT 5.0 between promethazine and pro- 
methazine related compound B peaks 
Reiative standard deviation: NMT 5.0% for 
promethazine 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each deg rada tion product 
In the poftion of Orał Solution taken: 

Result = (rJte) x (C s /C y ) x (1 IF) x 100 

ru - peak response of each degradation product 
from the Sample solution 

te - peak response of promethazine from the 
Standard solution 

Cs - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(ug/mL) 

C U - nominał concentration of promethazine 

hydrochloride In the Sompie solution (j.tg/mL) 

F - relative response factor (see Tobie 2) 


Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0.05%. 


Tafole 2 


Name 

Relative 

Retention 

Time 

RelatEve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Promethazine 

sulfOKide 1 

0.3 

0.26 

0.2 

Desmethyl 

promethazine* 

0,6 

T.0 

0.2 

Promethazine 

1.0 

_ 

__ „ 

Promethazine related 
compound B c 

1.3 

— 

— 

Phenothiazine d 

1.5 

2,2 

0,2 

Any indtyidual 
unspecified 
degradation product 

— 

1.0 

0,2 


^ALN-DimethyLI -(10^ phenothia2rn-1 0-yl)prapan-2-aminE suJfoxide. 

W-Methyl-1 -(lOW-pherrothiazin-1 0-y!) pro pa n ‘2-am tne. 

C TN$ is a process impunty whfch h controlfed In the drug substanee and 
i; indudea in Lhe table for identrfication only. 
d 1 OH-Phenotbiazine. 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight, light-resistant 
containers, 

■ USP Reference Standards {11} 

USP Promethazine Hydrochloride RS 
USP Promethazine Related Compound B RS 
Isopromethazine; 

N,N-Dimethyl-2-(l OH-phenothiazin-l0-yJ)propan- 
1-aminę. 

Ci?HzoN 2 5 2B4.42 


Promethazine Hydrochloride 
SaappositorSes 

» Promethazine Hydrochloride Suppositories con- 
tain not less than 95.0 percent and not morę 
than 110,0 percent of the tabeled amount of 
Ct;H 2 oN 2 5 ■ HCL 

Packaging and storage— Preserve in tight, light-resistant 
containers, and storę in a cold place. 

USP Refeirence sf andards (11 }— 

USP Promethazine Hydrochloride RS 

notę —i hroughout the foli owiń g procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de 
lay, under subdued light, or using low-actinic glassware. 
Identification—Transfer a number of Suppositories, equiv- 
alent to about 50 mg of promethazine hydrochloride, to a 
25D-mL separator, Add 75 mL of solvent hexane and 25 mL 
of 0.01 N hydrochloric add; shake to dissolve the solids. 
Using the aąueous phase, filtered through paper if neces- 
sary, proceed as directed under Identification—Organie Ni- 
trogenous Bases (181), beginning with "Transfer the liquid to 
a separator." 

Assay— 

Palladium chloride solution —.Add 5 mL of hydrochloric 
add to a beaker containing 500 mg of palladium chloride. 
Warm on a steam bath to obtain a complete solution. 

Slowly add 200 mL of hot water. (If necessary, continue 
warming and add additional hydrochloric acid to maintain 
complete solution,) Transfer the solution to a 500-mL volu- 















metric fiask, and dilute with water to volume. To 50 mL of 
this solution add 250 mL of 2 M sodium acetate, and adjust 
with hydrochloric add to a pH of 4,0. Transfer the solution 
to a 500-mL volumetric fiask, dilute with water to volume, 
and mtx. 

Standard preparation —Using an accurately weighed quan- 
tity of USP Promethazine Hydrochloride RS, prepare a solu¬ 
tion in 0.05 N hydrochlonc add contaJning about 0.1 mg in 
each mL, ProLect the solution from light. 

Assay preparatbn —Weigh 10 Suppositories and calcu la te 
the average. Carefully melt them, avoiding the use of exces* 
ske heat, and mix, Add 30 mL of hexanes to an accurately 
weighed portion, equkalent to about 50 mg of prometha¬ 
zine hydrochloride. Warrn gentfy to dissoke, and transfer to 
a low-actinic separator. Rinse the transfer Container with 
severaf smali portions of the hexanes and 0.05 N hydrochlo¬ 
nc acid, and add the rinsings to the separator Extract with 
five 20-mL portions of 0.05 N hydrochloric acid shaking 
gently to avoid emuJsions, Drain through glass wool 
prewashed with 0.05 N hydrochloric acid. Collect in a 
500-mL low-actinic volumetric fiask. Rinse the glass wool 
with additional 0.05 N hydrochlonc acid, dilute the com- 
bined filtrate with 0.05 N hydrochloric acid to volume, and 
mix. 

Procedurę —Pipet 2.0 mL of the Standard preparation, As- 
soy preparation , and 0.05 N hydrochloric acid into separate 
test tubes. Add 3.0 mL of Palladium chlońde solution to each, 
and mix. Concomitantly determine the absorbances of the 
Standard preparation and the Assay preparation in 1-cm cells 
at the wavefength of maximum absorbance at about 450 
nm f with a suitable spectrophotometer, ustng the hydro¬ 
chloric acid-palladium chloride solution as the reagent blank 
in the reference celi. Calculate the guantity, in mg, of 
Ci 7 H 20 N 2 S - HCI In the portion of Suppositories taken by the 
formula: 

500 C(Au/As) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
methazine Hydrochloride RS in the Standard preparation , 
and Au and A 5 are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectkely. 


Promethazine Hydrochloride Tablets 

DEFINITION 

Promethazine Hydrochloride Tablets contain NLT 95.0% and 
NMT 110.0% of the labeled amount of promethazine hy- 
drochloride (CrH^N-jS ■ HCI). 

[NoTE—Throughout the foliowing procedures, protect the 
samples, the Reference Standarcfs, and the Solutions con- 
taining them, by conducting the procedures without de- 
lay under subdued light or using low-actinic glassware.J 

IDENTIFICATION 

* A, 

Standard solution: In a separator, dissolve 50 mg of 
USP Promethazine Hydrochloride RS in 40 mL of dilute 
hydrochloric acid (1 in 1000). 

Sample solution: Shake a quantity of powdered Tab¬ 
lets, equtvalent to 50 mg of promethazine bydrochlo- 
rrde, with 30 mL of chloroform, and filter into a beaker. 
Evaporate the chloroform, dissolve the residue in 40 mL 
of dilute hydrochloric acid (1 in 1000), and transfer the 
liquid to a separator. 

Analysis: Separately treat the Sampie solution and the 
Standard solution as follows. Add 2 mL of 1 N sodium 
hydroxide and 15 mL of carbon disulfide to the 
separators, and shake for 2 min. Centrifuge if necessary 
to clarrfy the lower phase, and pass through a dry filter, 
collecting the filtrate from each separator in a smali 


fiask provided with a gfass stopper. Reduce the vo!ume 
of the carbon disulfide extracts to 4-5 mL, and proceed 
as directed In Identification—Organie Nitrogenous Bases 
{181}, beginning with "Determrne the absorption 
spectra". 

Acceptance criteria: Meet the requirements 
■ B, The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Diluent: Dissoke 8.2 mL of hydrochloric add in 
1000 mL of water. 

Mobile phase: Acetonitrlle, water, and triethylamine 
(850:270:1) 

System suitabiiity stock solution: 1.2 mg/mL of USP 
Promethazine Related Compound B RS in DiiuenL Soni- 
cate to dissoke. 

Standard solution: 0.1 mg/mL of USP Promethazine 
Hydrochloride R5 in Diluent . Sonicate to dissoke. 
System suitabiiity solution: 0.09 mg/mL of USP Pro 
methazine Hydrochloride RS and 0.12 mg/mL of USP 
Promethazine Related Compound B RS in Diluent from 
the Standard soiution and System suitabiiity stock solu¬ 
tion , respectkely 

Sample stock solution: Nommally 2.5-5,0 mg/mL of 
promethazine hydrochloride prepared as follows. Trans¬ 
fer 20 Tablets to a yolumetric fiask of an appropriate 
size and add 50% of the fiask volume of Diluent. Soni¬ 
cate with swiriing for NLT 20 min, or until the Tablets 
have fully disintegrated. Shake the fiask for NLT 15 min 
and dilute with Diluent to volume. 

Sample solution: Nominally 0,1 mq/mL of prometha¬ 
zine hydrochloride in Diluent from the Sample stock so- 
lution. Pass a portion through a filter of 0.45-pm porę 
size and use the efear filtrate. 

Chromatographic system 
(See Chromatograpny {62}), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2.5 mL/min 
Injection volume: 20 jiL 
Run time: NLT 2,5 times the retention time of 
promethazine 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[NOTĘ—The relatke retention times for promethazine 
related compound B and promethazine are 0.82 and 
1.0, respectkely.] 

Suitabiiity requirements 

Resolution: NLT 1.5 between promethazine and pro¬ 
methazine related compound B, System suitabiiity 
solution 

Tailing factor: NMT 1.5, Standard solution 
Relatke standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of pro¬ 
methazine hydrochloride (Ci ? H 2 qN 2 S - HCI) in the por¬ 
tion of Tablets taken: 

Result - (Wfs) * (Cs/ Cu) x 100 

fu as peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C s - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of promethazine 
hydrochloride in the Sample solution 
(mg/mL) 
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Aceeptance cnteria: 95.0%^1 1 0.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Test 1 

Medium: 0.01 N hydrochlorie acid; 900 mL 
Apparatus T: 100 rpm 
Time: 45 min 

Standard solution: Prepare a solution with a known 
concentration of USP Promethazine Hydrochloride RS 
in Medium . 

Sample solution: A filtered portion of the solution 
under test, suitably diEuted with Medium 
fnstrumentaf conditions 
Modę: UV 

Analytical wavelength: Absorption maximum at 
about 249 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calcu (ate the percentage of the labeled amount of 
promethazine hydrochloride * HCI) 

dissol ved: 

Result « (AdA s ) x (C 5 /C 0 ) x O x 100 

A v = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of USP Promethazine 

Hydrochloride RS In the Stondard solution 
(mg/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Sample solution 
(mg/mU 

0 = dilution factor for the Sample solution 

Tolerances: NLT 75% (Q) of the labeled amount of 
promethazine hydrochloride (C 17 H 20 N 2 S • HCI) is 
dissolved. 

Test 2: !f the product complies with this test, the fabel- 
ing indicates that the product meets USP Dissolution 
Test 2 * 

Medium: 0.01 N hydrochlorie acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 15 min 

Standard solution: (ł/900) mg/mL of USP Prometha¬ 
zine Hydrochloride RS rn Medium, where i h the label 
ciaim (mg/Tablet) 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size. 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Absorption maximum at 
about 249 nm 
Celi: 0.2 cm 
Blank; Medium 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage ot the labeled amount of 
promethazine hydrochloride (C^H^NjS ■ HCI) 
dis$olved: 

Result - (AJAs) xQxVx (1/1) x 100 

Au ~ absorbance of the Sample sofution 
As - absorbance of the Standard solution 
Cs - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

V - volume of Medium f 900 mL 
ł = label ciaim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
promethazine hydrochloride (CnHMhbS ■ HCI) is 
dissolved. 

° Uniformity of Dosage UNrrs (905): Meet the 
reguirements 


IMPURITIES 
* Organic Impurjties 

Diluent: Methanol and triethylamine (999:1) 
Buffer: 3.7 g/L of ammonium acetate in water 
Solution A: Buffer and acetonitrile (700:300) 
Solution B: Aceton itrile 
Mobile phase: See Tobie L 


Table 1 


Time 

tmln\ 

Solution A 

Solution B 

(%> 

0 

100 

0 

10 

60 

40 

IB 

60 

40 

18.1 

100 

0 

25 

100 

0 


System surtabiEity stock solution: 0,5 mg/mL of USP 
Promethazine Related Compound B RS In Diluent 
Standard stock solution: 0.5 mg/mL of USP Prometha¬ 
zine Hydrochloride RS in Diluent 
System suitability solution: 5 pg/mL each of USP Pro¬ 
methazine Hydrochloride RS and USP Promethazine Re¬ 
lated Compound B RS from the Standard stock solution 
and System suitability stock solution , respectively 
Standard solution: 5pg/mL of USP Promethazine Hy¬ 
drochloride RS from the Standard stock solution 
SensitMty solution: 0,25 pg/mL of USP Promethazine 
Hydrochloride RS from the Standard solution 
Sample solution: Nominally 0.5 mg/mL of prometha¬ 
zine hydrochloride from powdered Tabiets (NLT 20) 
prepared as follows. Transfer a guantity of powdered 
Tabiets, equivalent to 50 mg of promethazine hydro¬ 
chloride, to a volumetric fiask of appropriate size and 
add 75% of the fiask vo!ume of DduenL Shake the fiask 
for NLT 5 min and dii u te with Diluent to volume. Pass a 
portion through a suitable filter. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 234 and 249 nm 
Column: 4.6-mm x 15<m; 5-f.im packing LI 
Column temperaturę: 30° 

Flow ratę: 1 A mL/mm 
injection volume: 15 jil 
System suitability 

Samples: System suitability solution, Standard sofution, 
and SensitMty solution 

[Notę—S ee Tabie 2 for the relath/e retention times] 
Suitability reguirements 

Resolution: NLT 5,0 between promethazine and pro¬ 
methazine related compound B, System suitability 
solution 

Relative standard deviation: NMT 3.0% at 234 and 
249 nm, Stondard solution 

Signahto-noise ratio: NLT 10 at 234 and 249 nm, 
SensitMty solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of promethazine sulfoxide in 
the portion of Tabiets taken: 

Result = (ru/rs) x (Cj/Cy) x (1 !F) x 100 

ry - peak response of promethazine sulfojude at 
234 nm from the Sample solution 
a = peak response of promethazine hydrochloride 
at 234 nm from the Standard sofution 
Cs = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 












Cu = nominał concentration of promethazine 
hydrochloride in the Sample solution 
(mg/mL) 

f = reiative response factor (see 7bb/e 2 ) 

Calculate the percentage of aII other degradation 
products in the portion of Tablets taken: 

Result = (Julri) x (Cs/Cu) x (1/0 x 100 

r u - peak response of each degradation product at 
249 nm from the Sample solution 
n - peak response of promethazine hydrochloride 
at 249 nm from the Standard solution 
Cs = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Sample solution 
(mg/mL) 

F = relative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2, Disregard peaks that 
are less than 0,05%, 


labie 2 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°fa\ 

Promethazine 

sulfoKide 1 

0,28 

2,1 

0.5 

Desmethyl 

Dromethazine b 

0.71 

1,0 

0,5 

Promethazine 

1.0 

__ 


Promethazine 

related 

camoaund B c 

1.3 

— 

— 

Phenothiazine 

1.7 

2.0 

o.s 

Any individual 
unspedfied 
degradation 
oroduct 

— 

1,0 

0,2 

Total degradation 
Products 

— 

— 

1,0 


™ N,N-DtmethyM-{l GH-phenQthiazrrvl G^y|)propan-2-amine *ulfoxjde. 

b N-MethyM*(1 Otf-phenothiazinn 0-yl)prapan-2-amine, 

^ This is a proces* impurity and i* induded for Identification only, It i* not 
to be reported and not to be induded in the total degradation product*. 

ADDITIONAL REQUIR£MENT5 

e Packać ing and Stohage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę, 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the test used only if Test l is not used. 

* USP Reference Stanoards (11) 

USP Promethazine Hydrochloride RS 
USP Piumelhazine Related Compound B RS 
Isopromethazine; 

N,/V-DimethyI-2-(10ft-phenothfazin-10-yl)propan- 
1 -aminę, 

O 7 H 20 N 2 S 284,42 


Promethazine and Phenylephrine 
Hydrochloride Orał Solution 

DEFINITION 

Promethazine and Phenylephrine Hydrochloride Ora! Solu¬ 
tion contains NLT 90.0% and NMT 110.0% of the labeled 
amount of promethazine hydrochloride (C 1 ? H 2 aN 2 S ■ HO) 


and phenylephrine hydrochloride (GNuNO* ■ HG), It may 
contain suitable preservatives, 

IDENTIFICATION 

* A, The retention times of the promethazine and phenyl- 
ephrine peaks of the Sample Solutions correspond to 
those of the Standard solution, as obtained in the Assay. 

ASSAY 

* Procedurę 

Protect the sample and Standard Solutions by using low- 
actinic glassware, 

Solution A: Dissolve 2.0 g of monobasic potassium 
phosphate and 1.0 g of heptane sulfonie add sodium 
salt monohydrate in 950 mL of water, and carefully add 
50 ml of acetonitrile, Adjust with phosphoric acid to an 
apparent pH of 3.0. 

Solution B: Dissolve 2,0 g of monobasic potassium 
phosphate and 1.0 g of heptane sulfonie acid sodium 
salt monohydrate in 500 mL of water, and add 500 mL 
of acetonitrile, Adjust with phosphonc add to an appar¬ 
ent pH of 3,0, 

Mobile phase: See Tobie h 


Table 1 


Time 

<min> 

Solution A 

SotufEon B 

(%1 

0 

100 

0 

1.0 

100 

0 

50.0 

0 

100 

50.1 

100 

p 

55,0 

100 

0 


Standard stock solution A: 1,8 mg/mL of USP Pro¬ 
methazine Hydrochloride RS and 1.4 mg/mL of USP 
Phenylephrine Hydrochloride R$ in Solution A 
Standard stock solution B: 1.4 mg/mL of USP Sodium 
Benzoate RS, 2,5 mg/mL of USP Methylparaben RS, and 
0,28 mg/mL of USP Propylparaben RS. Prepare by dis- 
soMng appropiate ouantities of USP Methylparaben RS, 
USP Propylparaben RS, and USP Sodium Benzoate RS 
Into a vofume of acetonitrile equivalent to 40% of the 
totaJ volume of the fiask and diluttng with Solution A to 
volume. 

Standard solution: 0,18 mg/mL of USP Promethazine 
Hydrochloride RS, 0,14 mg/mL of USP Phenylephrine 
Hydrochloride RS, 0.14 mg/mL of USP Sodium Benzoate 
RS, 0.25 mg/mL of USP Methylparaben RS, and 
0,028 mg/ml of USP Propylparaben RS. Prepare by 
adding 5.0 mL each of Standard stock solution A and 
Standard stock solution B to a 50-mL volumetric fiask 
and diluting with Solution A to volume. 

Promethazine hydrochloride sample solution: Nomi- 
nally equivalent to 0,18 mg/mL ot promethazine hydro¬ 
chloride in Solution A 

Phenylephrine hydrochloride sample solution: Nomi- 
rtally equivalent to 0.14 mg/mL of phenylephrine hydro¬ 
chloride in Solution A 
Chromatographic system 
(See Chromo tog ropny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Ffow ratę: 1,5 mL/min 
Injection volume: 15 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for benzoate, meth¬ 
ylparaben, and propylparaben are 0.59, 0.64, and 
1,05, respecttvely,] 
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Suitabiiity requrrements 

Resolution; NLT 4.5 between benzoate and methyl- 
paraben; NLT 1*5 between promethazine and 
propylparaben 

Relative standard deviation: NMT 2*0% for both 
promethazine and phenylephrine 
Analysis 

Samples: Standard solution and Promethazine hydro- 
c hfortde sampie solution 

Calculate the percentage of the labeled amount of 
promethazine hydrochloride (CuH^oNzS - MCI) In the 
portion of Orał Solution taken: 

Resutt - (ru/n) x x 100 

fu - peak response of promethazine from the 

Promethazine hydrochloride sampie solution 
n - peak response of promethazine from the 
Standard solution 

Q - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mcj/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Promethazine 
hydrochloride sampie solution (mg/mL) 

Sa m pies: Standard solution and Phenylephrine hydro- 
chhride sampie sofution 

Calculate the percentage of the labeled amount of 
phenylephrine hydrochloride (C^HuNO^ ■ HC1) in the 
portion of Ora! Solution taken; 

Result = (fu/n) X (Cs/ty) x 100 

fu = peak response of phenylephrine from Lhe 

Phenylephrine hydrochloride sampie sofution 
n - peak response of phenylephrine from the 
Standard solution 

Cs - concentration of USP Phenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Ca = nominał concentration of phenylephrine 
hydrochloride in the Phenylephrine 
hydrochloride sampie solution (mq/mL) 
Acceptance criteria: 9Q.0%-110.0% for Both prometh¬ 
azine hydrochloride and phenylephrine hydrochloride 

IMPURIT1ES 

* ORCANIC IMPURITIE5, PROCEDURĘ 1 

Protect the sampie and Standard Solutions by using Iow- 
actinjc glassware. 

Solution C: Dissolve 4.36 g of dibasic potassium phos- 
phate in 1 L of water, add 2*0 ml of triethylannine, and 
adjust with phosphoric acid to a pH of 6.4. 

5 N phosphoric add: Difute 12 mL of phosphoric acid 
with water to 100 ml* 

Diluent: Methanol, water, and 5 N phosphoric acid 
(5:95:1) 

Mobile phase: Acetonitrile, methanol, and Solution C 
(30:20:50) 

Standard solution: 3.5 jig/mL of USP Promethazine Hy¬ 
drochloride RS En Diluent 

5ensrtivity solution: 0.18pg/mL of USP Promethazine 
Hydrochloride RS in Diluent from the Standard solution * 
Prepare at time of use. 

Promethazine hydrochloride sampie solution: Nomi¬ 
nał equivalent to 1 75 pg/ml of promethazine hydro¬ 
chloride in Diluent 
Chromatographic system 
(See Chromatograpny {62 System Suitabiiity.) 


Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1.5 mL/min 

Injection voiume: lOpL 

Run time: 2 limes the retention time of promethazine 
for Standards; 6 times the retention time of prometha¬ 
zine for samples 
System suitabiiity 

Samples: Standard solution and 5ens;t/V/ty solution 
Suitabiiity requirements 

Tailtng factor: NMT 1.5 for promethazine, Standard 
solution 

Relative standard deviation: NMT 7*5% for pro¬ 
methazine, Standard solution 

Signal-to-noise: NLT 10 for promethazine, Sensitivity 
solution 
Analysis 

Samples: Standard solution and Promethazine hydro¬ 
chloride sampie solution 

Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution takpn: 

Result = (ru/n) x ( C 5 /C u ) x (1/f) x 100 

fu = peak response of the impurity from the 

Promethazine hydrochloride sampie solution 
n - peak response of promethazine hydrochloride 
from the Standard solution 
Q = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
Cjug/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Promethazine 
hydrochloride sampie solution (pg/mL) 
f - relative response factor for each impurity (see 
Tobie 2) 

Acceptance criteria: See Tobie 2. 


TabJe 2 


Name 

Re(ative 

Retention 

Time 

Refat»ve 

Response 

Factor 

Acceptance 
Criteria, 
NMT f°/oł 

Promethazine 

1.0 

1.0 

— 

PhenothEazine 

2 A 

2.0 

0.5 

Methylphe- 

nothiazine 3 

4.2 

2.0 

0*5 


* 1O-Methylphenothiazine* 


« Drganic Impurities, Procedurę 2 

Protect the sampie and Standard Solutions by using Iow- 
actlnic glassware. 

Solution A, Solution B, and Mobile phase: Prepare as 
directed in the Assay. 

Standard stock solution A: 88 pg/rrtL of USP Prometh¬ 
azine Hydrochloride RS in Solution A 

Standard stock solution B: Prepare as directed in Lhe 
Assay , 

Standard solution: 8*8 jug/mL of USP Promethazine Hy¬ 
drochloride RS, 140pg/mL of USP Sodium Benzoate RS, 
250 jjg/mL of USP Methylparaben RS, and 28 pg/mL of 
USP Propylparaben RS. Prepare by addlng 5.0 mL of 
Standard stock solution A and 5.0 mL of Standard stock 
solution B into a 50-mL volumetric fiask, and dilute with 
Solution A to volume* 

Sensitivity solution: 0.1 8 pg/mL of USP Promethazine 
Hydrochloride RS in Solution A from Standard stock solu - 
tion A . Prepare at time of use* 

Promethazine hydrochloride sampie solution: Prepare 
as directed in the Assay * 

Use this solution to determine the promethazine reiated 
compounds and spedfied and unknown impurities. 











Phenylephrine hydrochloride sample solution: Pre- 
pare as directed in the Assay. 

Chromatographic system 
(See Chromatograpny {62^ t System Suitohility .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 11 

Column temperaturę: 40° 

FIow ratę: 1.5 mL/min 
Injection volume: 50 pL 
System surtabrlity 

Samples: Standard solution and SensitMty solution 
[NOTĘ—The relative retention times for benzoate, meth- 
ylparaben, and propyl para be n are 0.59, 0.64, and 
1,05, respectively.] 

Suitability reguirements 

Resolution: NLT 4*5 between benzoate and methyl- 
paraben; NLT 1*5 between promethazine and propyl- 
paraben, Standard sofution 
Relative standard deviation: NMT 7.5% for pro¬ 
methazine,, Standard sofution 
Signal-to-noise ratio: NLT 10 for promethazine, Sen¬ 
sitMty sofution 
Analysrs 

Samples: Standard sofution and Phenylephrine hydro¬ 
chloride sample sofution 

Identify the phenylephrine impurities using the relative 
retention times given in Table 3. Calculate the percent- 
age of each phenylephrine impurity in the portlon of 
Ora! Sofution taken: 

Result - ou/n) X (Q/Cu) X (1/0 X 100 

r u - peak response of the impurity from the 

Phenylephrine hydrochloride sample sofution 
r 5 = peak response of promethazine hydrochloride 
from the Standard sofution 
Q - concentration of USP Promethazine 

Hydrochloride RS in the Standard sofution 
(pg/mL) 

Co - nominał concentration of phenylephrine 
hydrochloride in the Phenylephrine 
hydrochloride sample sofution (pg/ml) 

F - relative response factor for each impurity (see 
Table 3) 

Samples: Standard sofution and Promethazine hydro¬ 
chloride sample solution 

Using the data in Table 4, calculate the percentage of 
promethazine specified and unidentified impurities 
and any unspecified impurities in the portion of Orał 
Solution taken: 

Result - (rufr$) x (Cs/Cu) x ( 1/F) x 100 

r u = peak response of the impurity from the 

Promethazine hydrochloride sample solution 
rs - peak response of promethazine hydrochloride 
from tne Standard solution 
- concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 

(|ig/mL) 

Cy = nominał concentration of promethazine 
hydrochloride rn the Promethazine 
hydrochloride sample solution (pg/mL) 

F = relative response factor for each impurity (see 
Table 4) 

Acceptance criteria 

lndividual impurities: See Tabfe 2, 3, and 4. 

Total impurities: NMT 16,0%. Sum of the total impu¬ 
rities from Tobie 3 and total impurities from Table 4. 


TabJe 3 


Mamę 

Relative 

Retention 

Time 

Re!ative 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT f%l 

Unidentified impurity 1 

0.32 

1.4 

0.6 

Unidentified impurity 2 

0.33 

1.4 

0,5 

3-Hvdroxyindo3e dione* 

0,34 

1.4 

2.6 

Norphenylephrine* 

0.37 

1.4 

3.5 

7-Hvdroxvindole trione 11 

0.38 

1.4 

3.5 

Phenylephrine 

0,40 

__ 

__ 

Unidentified impurity 3 

0,42 

1.4 

0,2 

Unidentified impurity 4 

0,43 

1.4 

0.5 

4-Hydroxyindo!e tri one 
and pyrocatecholyl 
phenvlephrine d 

0.44 

1.4 

0.6 

Unidentified impurity 5 

0.45 

1.4 

0,5 

Unidentified impurity 6 

0.46 

1.4 

0.5 

Benzy] phenylephrine' 

0,69 

1.0 

0.5 

Benzyladrianone r 

0.73 

_ . 

_ 

Promethazine 

1,0 

_ 

__ 

Any other unspecified 
mpurity 

— 

1.0 

0.2 

Total phenylephrine 
impurities 

— 

— 

10.0 


M -Hy d r oxy~1 -methy 1-2,3-dihy d r o -1 dole-5,6-d io ne. 

b (ff)- 3 -(2 -Amin o-1 - hydroxyethy I) ph en □ L 
c 7-Hydroxy-l -methyJ-1 H-mdo\e^ f S,6(ZH)-triom. 
d 4-Hydroxy-1!-methyM iTindo[e-3,5,6{2H)-trione, and two 3-{[2-hydroxy- 
2-(3-hydmxyp h eny i Jethyl](m et hy l)a m En o} be nze ne-1,2-did isomers, 
c (fi)-3-{2-[B enzy Ifmethy l)a m ino]-1 -bydroxyethyl} p heno i 
' Phenylephrrne synthełk impurity, Do not quantify. 


Table 4 


Name 

Relative 

Retention 

Time 

Re Jat i ve 
Response 
Factor 

Accep¬ 
tance 
Criteria, 
NIVIT l°/o) 

Phenothiazine suJfox- 
ide fl 

0.71 

1.0 

0,5 

Promethazine sulfox- 
ide b 

0.72 

3.3 

2.8 

Unidentified impurity 1 

0.77 

1.0 

0.2 

Methy 1 phenoth iazine 
sulfoxide t 

0.81 

1.0 

0,5 

Unidentified impurity 2 

0,85 

1.0 

0.2 

Phenothiazinone d 

0,98 

10.0 

0,2 

DesmethyJ 

promethazine* 

0,99 

1.0 

0.2 

Promethazine 

1.0 


_ 

Isoprometbazine 1 

1.01 

— 

__ 

Unidentified impurity 3 

1,09 

TO 

0.2 

Unidentified impurity 4 

1.16 

1.0 

0.2 


fl lOH-PhenothiazEne sulfoxide. 

b JV,N-Dimethy[-I (1 OH-phenothiazin-l 0-yl)propan-2-amine suJfoxide. 
c lO-MethyklGH-phenothiazine 5Ulfoxide. 
d IH-phenothiazin-l-one. 

e W-Methyl-1(l OH-phenothictzin-1Q“yl)propan-2-aminę, 

* Promethazine synthetic impurity. Do not cjuantify, 
ą fncludes phenothiazinę and methylphenothiazine from Procedurę h 
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Table 4 (Continued) 


Name 

Rdative 

Retention 

Time 

Re£atlve 

Respome 

Factor 

Accep- 
tance 
Cnteria, 
N!WT f%V 

Any unspedfied impuri- 
ty 

— 

1.0 

0.2 

Total promethazine im- 
puritJes 

— 

— 

5.09 


* lOft-PhenothiazIne suJforide, 

b N,N-DJmethyM -(TOtf-pherfothiazin-l Q yl)propan-2-amine sulfoxide. 

*IG-Methyl-lOH-phenothiazine sulfoxide 
d 1 tf-Phenoth3azirv1 -one. 

* N-Methyl*l(1 OH-phenothiazin-l 0-y[)propan-2-amirte. 

1 Promeihazine synthetic impurity. Do not quarHify, 

9 Indudes phenothfazine and methylphenothiazlne from Procedurę J. 

SPECIFIC TESTS 

• M icrobial Enumeration Tests (61) and Tests for Speci- 
fied Microorcanisms (62): The total aerobic microbial 
limit does not exceed 10 2 cfu/mL The total yeasts and 
moids count does not exceed 10 cfu/mL It meets the 
reauirements for absence of Escherichia coli. 

• PH (791): 37-4.7 

• Alcohol Determination, Method ii (611) (if present): 

90.0%-110.0% of the labeled quantity of (CjHsOH) 

• Deuverable VotUM£ (698): Meets the requirements 

ADDITIONAL REQUIREMENTS 

• PackaG tNG and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

• USP Reference Standards (11) 

USP Methylparaben RS 
USP Phenylephrine Hydrochloride RS 
USP Promethazine Hydrochloride RS 
USP Propyl para ben RS 
USP Sodium Benzoate RS 


Promethazine and Phenylephrine 
Hydrochloride and Codeine Phosphate 
Orał Solution 


DEFINITION 

Promethazine and Phenylephrine Hydrochloride and Co¬ 
deine Phosphate Ora! Solution contarns NLT 90,0% and 
NMT 110,0% of the labeled amount of promethazine hy¬ 
drochloride (C 0 H 20 N 2 S - HCI), phenylephrine hydrochlo¬ 
ride (C 9 H 13 NO 2 ■ HCI), and codeine phosphate 
(CisH^iNOa < H^PO*, - V 2 H 2 0 ). It may contaln suitable 
preservatives. 

IDENTIFICATION 

* A, The retention limes of the promethazine hydrochlo¬ 
ride, phenylephrine hydrochloride, and codeine phos¬ 
phate peatcs rrom the Sample Solutions correspond to 
those from the Standard solution, as obtained in the 
Assoy, 

ASSAY 

« PROCEDURĘ 

At all times, protect the sample and the Standard Solu¬ 
tions by using iow-actinic glassware. 

Solution A: Dissolve 2.0 g of monobaslc potasslum 
phosphate and 1,0 g of heptanesulfonic acid sodium 
salt monohydrate in 950 mL of water, and carefully add 
50 ml of acetonitrile. Adjust with phosphorrc add to an 
apparent pH of 3,0, 

Solution B: Dissolve 2.0 g of monobasic potassium 
phosphate and 1.0 g of heptanesulfonic acid sodium 


salt monohydrate in 500 ml of water, and carefully add 
500 ml of acetonitrile. Adjust with phosphoric acid to 
an apparent pH of 3.0. 

Mobile phase: See Tobie 7. 


Table 1 


Time 

(mini 

Solution A 
(°/o) 

Solution B 

0 

100 

0 

1.0 

100 

0 

50.0 

0 

100 

50.1 

100 

0 

55.0 

100 

0 


Standard stock solution A: 1 .8 mg/mL of USP Pro¬ 
methazine Hydrochloride RS, 1.4 mg/mL of USP Phenyl¬ 
ephrine Hydrochloride RS, and 2.8 mg/mL of USP Co¬ 
deine Phosphate RS in Solution A 

Standard stock solution B: 1.4 mg/mL of USP Sodium 
Benzoate RS, 2.5 mg/mL of USP Methylparaben RS, and 
0.28 rng/mL of USP Prupylparaben RS, Prepare by dis- 
soMng appropriate guantities of USP Methylparaben 
RS, USP Propylparaben RS, and USP Sodium Benzoate 
RS In a volume of acetonitrile equiva)ent to 40% of the 
total volume of the fiask and dilutmg with Solution A to 
volume. 

Standard solution: 0.18 mg/mL of USP Promethazine 
Hydrochloride RS, 0.14 mg/mL of USP Phenylephrine 
Hydrochloride RS, 0.28 mg/mL of USP Codeine Phos¬ 
phate RS, 0*14 mg/mL of USP Sodium Benzoate RS, 

0.25 mg/mL of USP Methylparaben RS, and 0.028 mg/ 
ml of USP Propylparaben RS. Prepare by adding 5.0 mL 
each of Standard stock solution A and Standard stock so- 
lution B to a 50-mL volumetric fiask and diluting with 
Solution A to volume. 

Promethazine hydrochloride sample solution: Equiva- 
lent to 0,18 mg/mL, based on the label clatm, of pro¬ 
methazine hydrochloride in Solution A 
Phenylephrine hydrochloride sample solution: Equiv- 
alent to 0*14 mg/mL, based on the label daim, of 
phenylephrine hydrochloride in Solution A 
Codeine phosphate sample solution: Equivalent to 
0.28 mg/mL, based on tne label clatm, of codeine phos¬ 
phate in Solution A 
Chromatographic system 
(See Chromotograpny (621), System Suitobility .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4 . 6 -mm x 25-cm; 5-jum packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection vo!ume: 15 jllL 
System suitabillty 
Sample: Standard solution 

[Notę —The relative retention times for benzoate, meth¬ 
ylparaben, and propylparaben are 0,59, 0.64, and 
1.05, respectwely.] 

Suitability reąuirements 

Resolution: NLT 4.5 between benzoate and methyl¬ 
paraben; NLT 1.5 between promethazine and 
propylparaben 

Relative standard deviation: NMT 2.0% for pro¬ 
methazine, phenylephrine, and codeine 
Analysis 

Samples: Standard solution and Promethazine hydro¬ 
chloride sample solution 

Calculate the percentage of the labeled amount of pro¬ 
methazine hydrochloride (C 17 H 20 N 2 S * HCI) in the por- 
tion of sample taken: 

Result - (fu/fr) x (Cs/Co) x 1 00 
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r u - promethazine peak response from the 

Promethazine hydrochlońde somple solution 
n ~ promethazine peak response from the 
Standard solution 

Cs = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

G - nominał concentration of promethazine 
hydrochloride in the Promethazine 
hydrochlońde sample solution (mg/mL) 
Samples: Standard solution and Phenyiephrine hydro¬ 
chlońde sample solution 

Calculate the percentage of the labeled amount of 
phenyiephrine hydrochloride (GH 13 NO 2 - HG) in the 
portion of sample taken: 

Result - (fu/rs) x (QfQ) x 1 00 

r u - phenyiephrine peak response from the 

Phenyiephrine hydrochloride sample solution 
r 5 - phenyiephrine peak response from the 
Standard solution 

Q = concentration of USP Phenyiephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of phenyiephrine 
hydrochloride in the Phenyiephrine 
hydrochlońde sample solution (mg/mL) 
Sampies: Standard soiution and Codeine phosphate 
sample soiution 

Calculate the percentage of the labeled amount of co¬ 
deine phosphate N 0 3 * H 3 PO 4 * V*H*0) in the 

portion of sample taken: 

Result = (rufrs) x (Cs/Cu) x (M rS /M r j) x 100 

tu = codeine peak response from the Codeine 
phosphate somple solution 
rs = codeine peak response from the Standard 
solution 

Cs = concentration of USP Codeine Phosphate RS, 
on the dried basis, in the Standard solution 
(mg/mL) 

Cu = nominai concentration of codeine phosphate 
in the Codeine phosphate sample solution 
(mg/mL) 

Mri = molecular weight of codeine phosphate, 

406,37 

Ma = molecular weight of anhydrous codeine 
phosphate, 39737 

Acceptance criteria: 90,0%-] 10,0% for promethazine 
hydrochloride, phenyiephrine hydrochloride, and co¬ 
deine phosphate 

IMPURITIES 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

At all times, protect the sample and the Standard Solu¬ 
tions by using low-actinic glassware. 

Solution C: Dissolve 436 g of dibasrc potassium phos¬ 
phate in 1 L of water, add 2,0 mL of fnethylamine, and 
adjust with phosphoric acid to a pH of 6.4, 

5 N phosphoric acid: Dilute 12 mL of phosphoric acid 
witn water to 100 mL. 

Diluent; Methanol, water, and SN phosphoric ocid 
(5:95:1) 

Mobile phase: Acetonitriie, methanol, and Solution C 
(30:20:50) 

Standard solution: 3.5 pg/rnL of USP Promethazine Hy¬ 
drochloride RS in Diluent 

Sensitivity soiution: 0.I8pg/mL of USP Promethazine 
Hydrochloride RS in Diluent, p repa red from Standard so¬ 
lution . Prepare at time of use. 

Sample soiution: Equivalent to 175 [ig/mL of prometh¬ 
azine hydrochloride in Diluent 


Chromatographic system 
(See Chromatograpny (621), System SultahilityJ) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1.5 mL/min 

Injection volume: 10 pL 

Run time: 2 times the retention time of promethazine, 
Standard solution ; 6 times the retention time of pro¬ 
methazine, Sample soiution 

System suitability 

Samples: Standard solution and Sensitivity solution 

Suitability reąuirements 

Tailing factor: NMT 1,5 for promethazine, Standard 
solution 

Refative standard deviation: NMT 7.5% for pro¬ 
methazine, Standard solution 

Signal-to-noise ratio: NLT 10 for promethazine. Sen - 
sitivity solution 
Anaiysis 

Samples: Standard solution and Sample soiution 
Calcufate the percentage of each impurity in the por- 
tlon of Orał Solution taken: 

Result - (rjr$) x (Q/C u ) x 100/F 

ru - impurity peak response from the Sample 
solution 

rs = promethazine hydrochloride peak response 
from the Standard solution 
C$ - concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu - nominai concentration of promethazine 

hydrochloride in the Sample soiution (pg/mL) 

F = refative response factor for each impurity (see 
Tobie 2) 

Acceptance criteria: See Tobie 2. 


Table 2 


Nm» 

Refative 

Retention 

Time 

Refattve 

Response 

factor 

Accep¬ 

tance 

Criteria, 

NMT f%ł 

Promethazine 

1.0 

1.0 

_ 

Phenothiazine 

2,4 

2,0 

0.5 

M et hy i phe noth i azi n e J 

4.2 

2,0 

0.5 


a 10-Methylphenothiazine. 


* ORGANIC IMPURITIES, PROCEDURĘ 2 

At all times, protect the sample and the Standard Solu¬ 
tions by using low-actinic glassware, 

Solution A, Solution B, Mobile phase. Standard stock 
solution B, Codeine phosphate sampie solution, and 
Phenyiephrine hydrochloride sample solution: Pro- 
ceed as directed in the Assay. 

Standard stock solution A: 88 pg/mL of USP Prometh¬ 
azine Hydrochloride RS in Solution A 
Standard solution: 8.8 pg/mL of USP Promethazine Hy¬ 
drochloride RS, 140 pg/mL of USP Sodium Benzoate RS, 
250 pg/mL of USP Methylparaben RS, and 28 pg/mL of 
USP Propylparaben RS. Prepare by adding 5,0 mL of 
Standard stock solution A and 5.0 mL of Standard stock 
soiution B to a 50-mL volumetric fiask and diluting with 
Soiution A to vofume. 

Sensitivitv solution: 0.18 jug/mL of USP Promethazine 
Hydrochloride RS in Soiution A f prepared from Standard 
stock soiution A Prepare at time of use. 

Promethazine hydrochloride sample solution: Pro- 
ceed as directed in the Assoy, Use this solution to deter- 
mine promethazine related compounds and specified 
and unknown impurities. 
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Chromatographk system 

(See Chromatography {621), System SuitabilityJ) 

Modę: LC 

Detector: UV 280 nm 

Colymn: 4.6-mm x 25-cm; 54 im packing LI 

Column temperaturę: 40° 

Flow ratę: 1 *5 m L/min 
Injection volume: 50 \lL 
System suitability 

Sample: Standard soiution and SensitMty solution 
[NOTĘ—The reladve retention times for benzoate, meth- 
ylparaben, and propylparaben are 0,59, 0.64, and 
1.05, re$pectively*] 

Suitability reguirements 

Resolution: NLT 4*5 between benzoate and methyJ- 
paraben, and NLT 1*5 between promethazine and 
propylparaben, Standard solution 
Relative standard deviation: NMT 7*5% for pro¬ 
methazine, Standard soiution 
Signal-to-noise ratio: NLT 10 for promethazine, 5en- 
sTtiyity solution 
Analysls 

Samples: Phenylephrine hydrochloride sampfe solution 
and Standard solution 

Idendfy the phenylephrine impurities using Lhe relative 
retention times iisted in Tobie 3, Calculate the percent- 
age of each phenylephrine impurity in the portion of 
sample taken: 

Result = (rufr s ) x (Cs/G) x 100/F 

fu = peak response of each impurity from the 
Sample solution 

r$ - promethazine hydrochloride peak response 
from the Standard solution 
C s = concentration of USP Promethazine 

Hydrochloride RS in the Standard soiution 
(pg/ml) 

Cu = nominał concentration of phenylephrine 
hydrochloride in the Phenylephrine 
hydrochloride sample solutton (pg/mL) 

F = relatrve response factor for each impurity (see 
Tobie 3) 

Samples: Standard solution and Promethazine hydro- 
chloride sample soiution 

Using the data in Tobie 4, calculate the percentage of 
each promethazine impurity, unspecified impurity, and 
unidentlfied impurity in the portion of sample tafcen: 

Result = (r it /r s ) x <Q/G) x 100/F 

ru = peak response of each impurity from the 
Sample solution 

r 5 = promethazine hydrochloride peak response 
from the Standard soiution 
Cf = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of promethazine 
hydrochloride in the Promethazine 
hydrochloride sample solution (pg/mL) 

F - relative response factor for each impurity (see 
Tobie 4) 

Samples: Codeine phosphate sample soiution and Stan¬ 
dard soiution 

Identify the codeine impurities using the relative reten- 
tton times qiven in Tobie 4 . Calculate the percentage 
of each codeine impurity in the portion ot sample 
taken: 

Result = (ru/fs) x (Cs/G) x 100/F 

ru = peak response of each impurity from the 
Sample solution 


rs - promethazine hydrochloride peak response 
from the Standard solution 

Ci = concentration of USP Promethazine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of codeine phosphate 
in the Codeine phosphate sample solution 
(pg/mL) 

F - relative response factor for each codeine 
impurity (see Tobie 4) 

Acceptance eriteria: See Tobie i and Tobie 4. 


Table 3 


Name 

Rełatfve 

Retention 

Time 

Re(ative 

Response 

Factor 

Accep- 
tance 
Criteria, 
NMT (%] 

Unidentified impurity 1 

0.32 

1.4 

0.6 

Unidentified impurity 2 

0.33 

1*4 

0.5 

3-Hvdroxyindole dione^ 1 

0.34 

1,4 

2.6 

NorDhenviephrine b 

0*37 

1.4 

3.5 

7-Hvdroxyindole trione c 

0,38 

1.4 

3.5 

Phenylephrine 

0.40 

_ 

__ 

Unidentified impurity 3 

0.42 

1.4 

0.2 

Unidentified impurity 4 

0.43 

1.4 

0.5 

4-Hy droxyindole trione 
and pyrocatecholyl 
ohenyleohrine 1 ' 

0*44 

1,4 

0.6 

Unidentified impurity 5 

0.45 

1,4 

0.5 

Unidentified impurity 6 

0.46 

1.4 

0.5 

Benzyl ohenytephrine® 

0.69 

1.0 

0.5 

Benzyladrianone 1 

0.73 

_ 

__ 

Promethazine 

1*0 

_ 

__ 

Any other unspedfied 
impurity 

— 

TO 

0,2 

Total phenylephrine 
impurities 

— 

— 

10.0 


J 3-Hydroxy- T-methy|-2,3-dihydro-l H-indo!e-5,ó-dione, 
fc ’hydroxyethyl)phenol 

c 7*Hydroxy4 -methy34 tf-in dole-3,5,6{2H)*tri0rte, 

M-Hydroxy-1-metbyM M4ndole-3,5 # 6{2KHriGne, and two 3-{[24iydraxy- 
2 (3-ny d rqxy pheny !)ethy l](methy l)a mi no} beniene-1 ,2-d ioU som ers. 
f (fl)-3-(2- [ Benzy Ifmethy I ja m ino]-1 -hy droxyethy 1} phenol. 

'Phenylephrine synthetic impurity. Do not quanlify. 


Table 4 


Name 

Source 

ReJa- 

tive 

Reten¬ 

tion 

Time 

Refa- 

tive 

Re 

sponse 

Factor 

Accep- 

tance 

Crite¬ 

ria, 

NMT 

Codeine N-oiride* 

Codeine 

0.52 

0,83 

0.2 

Norcodeine 1 * 

Codeine 

0.53 

0.83 

0.2 

Codeine 

__ 

0*54 

_ 

_ 

Codeinone r 

Codeine 

0.61 

0.63 

0.3 


J Morphiniin-ó-oi, 7-8-didehydro-4*5-epoxy-3-methoxy4 7-methyf, 17-ox- 
łde-(5c£,6a). 

L Mo rph inan -6-ol # 7, 8-d idehydro-4,5 -ep oxy- 3 * meth oxy-(5ci, 6a). 
c M o rph in an - 6 - on e, 7-8-dide hydro -4 r 5 -epoxy- 3- me Ł h axy -1 7-m e thyl-(5 a), 
u Codeine synthetic impurity, Do not quantitate, 
e 1 Otf-Phenatbiazine suffojcide. 

f N W-Dimethyl-1 (10H-phenothrazin-10-yi)propan-2-amine sulfoxide. 
g 10-MeLhyM OH-phenothiazine sulfoxide. 

M W-PhenotNazin-1 -one, 

1 N-MethyM (10H-phenothiazin4 0-yl)proparv2*amine, 
ipromethaiine synthetic impurity. Do not ąuantify. 

Mndtides pftenothiazine and methylphenoihiazine from Pnjcedure 1. 

































Table 4 (Continued) 


Mamę 

5 Durce 

Rela 

tlve 

Reten- 
tion 
Time 

ReJa- 

tive 

Re 

sponse 

Factor 

Accep¬ 

tance 

Crite- 

ria, 

NIWT 

Codeine methyl 
ether 1 

Codeine 

0.67 

— 


Totai codeine im- 
ourities 

Codeine 

— 

— 

1.0 

Phenothiazine 

sulfoxide- 

Prometha- 

zine 

0.71 

1,0 

0,5 

Promethazine 

sulfoxide r 

Prometha- 

zine 

0.72 

33 

2.8 

Unidentified impu- 
ntv 1 

Pro meth a- 
zlne 

0.77 

1,0 

0.2 

Methylphe- 
nothiazine sulfox- 
ides 

Prometha- 

zine 

0,81 

1.0 

0.5 

Unidentified impu¬ 
rity 2 

Prometha- 

ztne 

0.85 

1,0 

0.2 

Phenotbiazinone h 

Prometha- 

zine 

0.98 

10.0 

0.2 

Desmethyl 

promethazEne 1 

Prometha- 

zine 

0.99 

1.0 

0.2 

Promethazine 

Prometha- 

zine 

1.0 

— 

— 

Isopramethaziner 

Pro meth a- 
zine 

1.01 

— 

— 

Unidentified impu¬ 
rity 3 

Prometha- 

zine 

1.09 

1.0 

0,2 

Unidentified impu¬ 
rity 4 

Prametha- 

zrne 

1.16 

1.0 

0.2 

Any unspedfied 
impurity 

— 

— 

1.0 

0.2 

Totai prometha- 
zine impurities 

Prometha- 

zine 


— 

5.0 k 

Totai imourities 

Codeine, 
Prometh- 
azine, 
and 
Phenyh 
ephrine I 

— 

— 

17.0 


d Momhinan-6-ol, 7-8-didehydn>4 f 5-epoxy-3-methoxy*4 7-methy|,1 7-ox- 
ide-(5a,Ćex). 

h Mo rp h i na n-ć-ol, 7,8 d idehyd ro-4,5 -e poxy-3 - meth oxy-(5 a f Sa). 
c Marphinan-Ó-one, 7S-dEd£hydro-4,5-epDxy-3-methQxy-1 7-methyl-{5ot). 
d Codeine synthetic impurity. Do noL ąuantitate. 

JOH-Phenothiazine sulfoxtde. 

r N,N-Dimethyl-1 (1 OH-phenoLhiazfn-1 0-yl)propan-2-amrne sulfoxide. 

® 10-Methyl-l Otf-phenothiazine sulfGxide. 
n 1 ff-Pheno th razi n-1 -one. 

c N-M ethy 3 -1(1Otf-p hen q thiaz in -10-y 3 )p rop a n -2-am ine. 
fpromethazine synthetic impurity, Do not quantify. 
k Indu des pfienothiazine and methyiphenothiazine from Procedurę 1. 

5PECBFBC TEST5 

9 Microbjal Enunieration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The totai aeroblc microbial 
count does not exceed 10 2 cfu/mL The totai yeasts and 
molds count does not exceed 10 1 cfu/mL It meets the 
requirements of the test for absence of Escherichio coli. 

o PH (791): 3.7-4/7 

i ALCOHOL Determinauon, Method II (611) (lf present): 
90.096-110.0% of the labeled amount of C 2 H 5 OH 

® Deuverable Volume (698): Meets the requirerrients 

AODITIOIMAL REQUIR£MENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controIJed room temperaturę. 


® USP Reference Standard* (11) 

USP Codeine Phosphate RS 

USP Methylparaben RS 

USP Phenylephrme Hydrochloride RS 

USP Prometnazine Hydrochloride RS 

USP Propyiparaben RS 

USP Sodium Benzoate RS 


Propafenone Hydrochloride 



C21H27NO3HCI 377.90 

1 -Propanone, 1 -[2-[2“hydroxy-3-(propylamino)propoxy]- 
phenyO-3-phenyl-, hydrochloride; 
2'-[2"Hydroxy-3-(propylamino)propoxy]-3-phenylpropiophe- 
none hydrochloride [34183 -22-7]. 

DEFINITION 

Propafenone Hydrochloride contains NLT 98.0% and NMT 
102,0% of C 21 H 27 NO 3 * HCI, calcu la te d on the dried basis. 

IDENTIFICATION 

® A, INFRARED ABSORPTION (197K) 

* B. Dissolve 0.5 g of Propafenone Hydrochloride in 50 ml 
of water with heatrng. Adjust with 0,1 N sodium hydrox- 
ide to a pH of 9,5-10,0; a precipitate is formed. Cool the 
mixture, and filter. Add 1 mL of 6 N nitrlc acid and 
2-3 drops of 0,1 N silver nitrate to the fil tratę: a precipi¬ 
tate is formed, which dissolves upon the addition of a 
few drops of ammonium hydroxide, 

ASSAY 
a Procedurę 

Sample solution: Transfer 250 mg of Propafenone Hy- 
drochloride to a 125-mL fiask, Dissolve in 30 ml of 
methanol, and add 15 mL of mercuric acetale TS. 
Analysis: Titrate with OJ N perchloric acid V5, deter- 
mining the endpornt potentiometrically. Perform a 
blank determination, and make any necessary eorrec- 
tion (see Titrimetry (541}). Each mL of 0.1 N perchloric 
acid is equivalent to 37.79 mg of CziH^zNOs HCL 
Acceptance criteria: 98.G%-102.0% on the dried basis 

IMPURITIE5 

Inorgamic Imptirif ies 

o Residue on Ignition (281): NMT 0J% 

Dęte te the foilowing: 

*• HEAW METALS, Method II (231): NMT 20 ppm* lomA 
fan-iÓiS) 

Organie Impurities 
® Procedurę 

Solvent A: 3,42 g/L of dlpotassium hydrogen phos¬ 
phate trihydrate, Adjust with phosphoric acid to a pH 
of 2.5. 

Soivent 8 : Aceton itrile 

Mobile phase: See the gradient table below. 
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Time 

(mini 

5olvent A 
(%) 

Solvent B 
(%1 

0 

65 

35 

8 

65 

35 

20 

30 

70 

30 

30 

70 

31 

65 

35 

36 

65 

35 


Diluent: Solyent A and Solvent B (13:7) 

System suitability solution: 0.1 mg/mL of USP 
Propafenone Hydrochloride RS and USP Propafenone 
Related Compound B RS in Diluent 
Standard solution: 0.001 mg/mL of USP Propafenone 
Hydrochforide RS in Diluent 

Sam ple solution: 1 mg/mL of Propafenone Hydrochlo- 
ride in Diluent 
Chromatographk system 
(See Chromatography (62]), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,ć-mm x 15-cm; S-pm packing L7 
Flow ratę: 1 ml/min 
Injection size: 20 pL 

Run time: NLT six times the retention time of 
propafenone 

Suitability requirements 
Resolution: NLT 3 between propafenone and 
propafenone related compound B 
Relative standard deviation: NMT 5.0% 

Anatysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Propafenone Hydrochloride taken: 

Result = (ry/rs) x (Cs/Cu) x 100 

Ty = peak response for each impurity from the 
Sample solution 

r s = peak response of propafenone from the 
Standard solution 

C s - concentratton of USP Propafenone 

Hydrochloride RS in the Standard solution 
Cy = concentration of Propafenone Hydrochloride 
in the Sample solution 

Acceptance criteria 

lndividual impunties: See Impurity Table ?. 

Total impurities: NMT 0.3%. [Notę—D isregard any 
peak bdow 0.03%.] 


Impurity Table 1 


Name 

Refative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Propafenone rdated 
compound B a 

o.s 

OJ 

Impurity 

2.3 

0.1 

Impurity G c 

3.6 

0.1 

Impurity C d 

4.1 

OJ 


- 1 (2 £)-1 -[2 - [{2 #5)- Z- Hy droxy-3- (propy I a mi no)p ro po xy] p h e ny I ] - 3 -ph e nyl- 
prop-2-enJ-one, 

15 1 -[Z-fC^fiSJ^^-DihydroKy propDxy]phenyl]-3-pheny lpropan-1 -one. 

' 1,1 'EPropylfminabi5(2-hydroxypropane-3,1 -dry l)axy-2 ,1 -phenylene]bis(3- 
phenylpropan-1 -one. 

ń 1 -[2-[[(2flĄ-Oxiranyl]methoxy]pbenylJ-3-phenylpropan- , l -one. 

■1,1 C[2-Hydroxypropane-1 f 3-diylbis(oxy-2Jphenylene)]bis(3-phenyl- 
propan-lone). 


Impurity Table 1 (Continued) 


Narcie 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT ( Q /o1 

Impurity F g 

5.3 

OJ 

lndivfdual unspecified 
impurities 


OJ 


* (2£)-1 [2-[(2 RS)-2-Hyd roxy- 3 -(pro pylą m En o) p rop oxy] p henyI ] -3 -phe nyI - 
prop-2-en-l -one. 

^ 1 -[2-i{2/f5)-2,30ihyciroxy propoxy|pheny !J-3-pheny1propanT -one, 

Ł '[PropylimmobistZhydroKypropeine-BT-diyOoKy-ZJ -phenylene]bis(3- 
phenylpropan-1 -one. 

d 1 J24l(2/?5)-Qxfranyl]methQxy]phenyl)-3-phenylpropan J -one. 

*1,1 C[2Hydroxypropane-l P 3-diylbłs{oxy-2,l -phenylene)]bi5(3-phenyl- 
propan-1 - one). 

SPECIFIC TESTS 

* Clarity of Solution: Dissolve 1.0 g in 30 mL of hot 
water, and obsen/e without delay: the solution initially is 

elear. 

* Nelting Rangę or Temperaturę (741): 171 °-175° 

* PH (791): 5.0-6.2, In a solution (1 in 200) 

* Loss ON DRYtNG (731): Dry a sample at 105° to constanf 
weight: It ioses NMT 0.5% of its weight* 

APDETIONAL requireevients 

o Packaging and Storace: Presen/e in tight, llght-resistant 
containers, and storę at a temperaturę between 15° and 
30°. 

* USP REFERENCE STANDARDS (11) 

USP Propafenone Hydrochloride RS 
USP Propafenone Related Compound B RS 
(/?S,5)-1-[2-f2-Hydroxy-3-(propylamino)propoxy]phenyl]’ 
3-phenylprop-2-en-l -one, 

CnH»NO s 339.43 


Propafenone Hydrochloride Extended- 
IRelease €ap>syBes 

DEFINITION 

Propafenone Hydrochloride Extended-Release Capsules eon- 
tain NLT 90.0% and NMT 110.0% of the labeled amount 
of propafenone hydrochloride (GiH^NCb ■ HCJ). 

IDENTIFICATION 

■ A. INFRARED ABSORPTfON (197K) 

e B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

o Procedurę 

Buffer: Dissotve 1.36 g/L of monobaslc potassfum phos- 
phate in water, and adjust with phosphoric acid to a 
pl-1 of 3.0 ± 0.1. 

Mobile phase: Methanol and Buffer (50:50) 

Diluent: 50% methanol in water 
Standard solution: 0.1 mg/mL of USP Propafenone Hy¬ 
drach lorrde RS In Diluent 

Sample stock solution: Nominally I mg/mL of propafe¬ 
none hydrochloride prepared as follows. Transfer a suit- 
abfe amount of finely powdered contents from NLT 20 
Capsules to an approprlate volumetrlc fiask. Add about 
60% of the ftna! volume of Diluent, and sonicate with 
occasional swirling untii the contents are completely 
dislntegrated. DII u te with Diluent to volume and pass 
through a suitable fllter of 0.45-pm porę srze. 

Sample solution: Nominally OJ mg/mL of propafenone 
hydrochloride in Diluent from the Sample stock solution 

























Chromatographic system 

(See Chromatogmphy (621), System Suitabifity,) 
Modę: LC 

Detector: UV 250 nm 

Column: 4,6-mm x 15-cm; 5-pm packing 17 
Flow ratę: 1 ml/min 
Injection vo!ume: 20 pL 
Run time: NLT 2 times the retention time of 
propafenone 
System suita bility 
Sample: Standard solution 
Suitability requirements 
Taiting factor: NMT 2.0 
Relative standard deviatton: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
propafenone hydrochloride (C 2 >H* 7 NCb‘ HCI) in the 
portion of Capsules taken: 

Result - (r u /n) x (CdCu) x 100 

^ » peak response of propafenone from the 

Sample solution 

r s * peak response of propafenone from the 
Standard solution 

C 5 = concentration of USP Propafenone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of propafenone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-! 10.0% 


Cj 


L 

V 


- concentration of USP Propafenone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

- label claim (mg/Capsule) 

= volume of Medium, 900 ml 


Tolerances: See Table I , 

Buffer stage 

Proceed as directed in the Acid stage , except for the 
following parameters* 

Buffer: Dissolve 108.88 g of monobasic potassium 
phosphate in water, adcfl4.4 g of sodium hydroxide, 
mix to dt 5 solve, and dilute with water to 1 L. Adjust 
with 2 N sodium hydroxide to a pH of 6 . 8 . 

Solution A: Buffer and 2 N sodium hydroxide (64:56) 
Medium: At 2 h of dissolution time, add 100 ml of 
Solution A, preheated at 37°, to 900 mL of 0*08 N 
hydrochloric acid* 

Time: 4 and 12 h 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (C) of propafenone hy¬ 
drochloride (C11H27NO3 ■ HCI) in the sample with- 
drawn from the vessel at each time point 0 ): 


Resultj = (Au/As) x Cs 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
propafenone hydrochloride (C 21 H 27 NO 3 * HCI) 
dissolved at each time point (/): 


PERFORMANCE TE5TS 


Result* = C 2 x Vx (1/L) x 100 


Change to read: 

9 Dissolution (711) 

Test 1 * (RS Hun.2Dt6) 

Acid stage 

Medium: 0.08 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 1 h 

Diluent: 6.8 g/L of monobasic potassium phosphate 
in water. Adjust with sodium hydroxide to a pH of 
6 . 8 . 

Standard solution: (L/1000) mg/mL of USP Propafe¬ 
none Hydrochloride RS in Diluent, where i is the tabel 
claim in mg/Capsule 

Sample solution: At the specified time point, with- 
draw about 10 mL of the solution and pass through a 
suitable filter of 0.45-jtm porę size* Discard at least 
the first 4 mL of the fil tratę, Analyze the Sample sofu- 
tion immediately. 

Instrumental tondilion^ 

Modę: UV 

Analytkal wavelengths: 305 and 375 nm 
Celi: 0*2 cm 
Blank: Medium 
Anaiysis 

Samples: Standard solution and Sample solution 
Measure and subtract the absorbance at 375 nm 
from the absorbance at 305 nm to obtain the ab- 
sorbances for the Sample solution and Standard 
solution * 

Calculate the percentage of the labeled amount of 
propafenone hydrochloride (C 21 H 27 NO 3 - HO) 
dissolved: 

Resultt = (AJAs) x (Cs/i) x V x 1 00 

A u = absorbance of the Sample solution 
As - absorbance of the Standard solution 


Resulta = {[Ci x (V- Vs)] + (G x Vs)) x (1/L) x 100 

C - concentration of propafenone hydrochloride in 
the portion of sample withdrawn at time 
point (/) (mg/mL) 

V - volume of Medium , 1000 mL 
L ~ label claim (mg/Capsule) 

Vj = volume of Medium taken (ml) 

Tolerances: See Table 7. 


Table T 


Time Point 

(h 

Time 

(h) 

Amount 

Dissolved 

(%> 

1 

1 

5-25 

2 

4 

40-70 

3 

12 

NLT 75 


The percentages of the labeled amount of propafe¬ 
none hydrochloride (GiH^NOa * HCI) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Table 2. 

# Test 2: If the product complies with this test, the fa- 
beling indicates that the product meets USP Dissolution 
Test l 

Add stage 

Acid stage medium: 0.08 N hydrochloric add; 

900 mL 

Apparatus 2 : 50 rpm, with sinkers 

Time: 1 h 

Standard stock solution: 0,42 mg/mL of USP 
Propafenone Hydrochloride RS prepared as follows. 
Transfer a suitable amount of USP Propafenone RS to 
a suitable voiumetric fiask. Add methanol, NMT 10% 
of the finał voiume, and sonicate to dissolve, Dilute 
with Acid stage medium to volume. 


USP Monographs 









Standard solution: 0.021 mg/ml of USP Propafe- 
none Hydrochloride RS in Acid stage medium from the 
Standard stock solution 

Sample solution: Pass the solution through a suitable 
filter of 0.45-fjm porę size. Dilute with Acid stage me¬ 
dium to a concentration stmilar to that of the Stan- 
dard solution. 

Instrumental conditions 
Modę: UV 

Analytical wavefength: 305 nm 
Celi: 1 cm 

Blank: Acid stoge medium 
Ąnalysls 

After 1 h in the Acid stage medium and the collectfon 
of the Sample solution, replace the portion of solu¬ 
tion withdrawn with an equal volume of Acid stage 
medium. Continue for an additional 1 h in Acid stage 
medium . 

Sampfes: Standard solution and Sample solution 
Całculate the percentage of the labeled amount of 
propafenone hydrochloride (G> T H 27 NO;i ■ HC1) 
di$solved: 

Resulti = (TWAs) x xDx 17 x (1 /l) x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
G = concentration of USP Propafenone 

Hydrochloride RS in the Standard solution 

(mcj/mL.) 

D = dilution factor (mL/mL) 

V = volume of Acid stage medium , 900 mL 

i. - iabel ciaim (mg/Capsule) 

Tolerances: See Tobie 2. 

Buffer stage 

Proceed as directed in the Acid stage, except for the 
foNowing parameters. 

Buffer stage medium: After 2 h in the Add typge, 
add 100 mL of phosphate buffer (68 g of monobasic 
potassium phosphate and 42 g of sodlum hydroxide 
in 1000 mL of water), preheated at 37*, to 900 mL of 
Acid stage medium ; 1000 mL. 

Times: 6 and 15 h 

Standard stock solution: 0.48 mg/ml of USP 
Propafenone Hydrochloride RS prepared as follows. 
Transfer a suitable amount of USP Propafenone Hy¬ 
drochloride RS to a suitable volumetric fiask. Add 
methanol, NMT 10% of the finał volLime, and soni- 
ca te to dlssolye. Dilute with Buffer stage medium to 
volume. 

Standard solution: 0.048 mg/mL of USP Propafe¬ 
none Hydrochloride RS in Buffer stage medium from 
Standard stock solution 

Sample solution: Witlidraw a 10-mL aliquot at each 
time point Pass the solution through a suitable filter 
of 0.45-pm porę si ze. Dilute with Buffer stage medium 
to a concentration similar to that of the Standard 
solution. 

Blank: Buffer stage medium 
Instrumental conditions: See Add stage. 

Analysis 

At tne specified time points, replace the portion of 
solution withdrawn with 10 mL of Buffer stage 
medium. 

Samples: Standard solution and Sample solution 
Całculate the concentration (Q of propafenone hy¬ 
drochloride (C 21 B 27 NO 3 ■ HCI) in the sample with¬ 
drawn from the vessel at each time point (i): 

Resulti = (Au/As) x Cs x D 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 


Cs - concentration of USP Propafenone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

D - diiution factor (mL/mL) 

Całculate the percentage of the labeled amount of 
propafenone hydrochloride (CjiH^NOł ■ HCI) 
dissolved at each time point (/): 

Resulfe = {[G x \/\ + (C r x Vs)} x (l/i) x 100 


Result 3 ^ {[G x V] + [(G + Cr) x 1/ S J> x (1 /i) x 100 

Q - concentration of propafenone hydrochloride in 
the portion of sample withdrawn at time 
point (0 (mg/ml) 

V = volume of Buffer stage medium 1000 ml 

Vs = voJume of the Sample solution withdrawn from 

the Buffer stage medium (mL) 

L - Iabel ciaim (mg/Capsule) 

Tolerances: See Table 2 . 


Table 2 


Time Point 

(h 

Time 

m 

Amount 

Di$M>lved 

(%) 

1 

1 

5-25 

2 

6 

45-65 

3 

15 

NLT 80 


The percentages of the labeled amount of propafe¬ 
none hydrochioride (C-Ż 1 H 27 NO 3 ■ HCI) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Table 2 .« fRB i-|un^oiaj 

o UNEFORMlTV qf Dosage UN4TS (905): Meet the 
reguirements 

IMPURITIES 


Change to read: 

O 0RGANIC IMPURITIES 

Keep all Solutions contaimng propafenone hydrochloride 
in amber glassware. 

Solution A: 0.015 M dibasic potassium phosphate. Ad- 
just with phosphoric add to a pH of 2.5 ± 0.2. 

Solution B: Acetonitrile 
Mobile phase: See * Table 3.# [RS 


# Table 3® (rb V|grv20ie> 


Time 

(mim) 

Solution A 

(%> 

Solution B 

{%> 

0 

65 

35 

a 

65 

35 

20 

30 

70 

30 

30 

70 

31 

65 

35 

36 

65 

35 


Diluent: 50% methanol in water 
System suitability solution: 0.1 mg/mL each of USP 
Propafenone Hydrochloride RS and USP Propafenone 
Related Compound B RS in Diluent 
Standard solution: 2.0 pg/mL of USP Propafenone Hy¬ 
drochloride RS in Diluent. Sonicate if necessary. 
Sensitivity solution: 0.3 pg/mL of USP Propafenone Hy¬ 
drochloride RS in Diluent from the Standard solution 
Sample solution: Nomlnally 1 mg/mL of propafenone 
hydrochloride, prepared as follows. Transfer a suitable 
amount of finely powdered eon ten ts from NLT 20 Cap- 
sules to an appropriate volumetric fiask, Add about 
40% of the finał volume of Diluent and sonicate for 



















about 15 min. Dilute with Diiuent to volume and pass 
through a suitabJe fil ter of 0.45-jim porę size. 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4*ó-mm x 15-cm; 5^tm packing L7 
Column temperaturę: 30° 

How ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Sysfem suitability solution, Standard solution, 
and Sensitmty solution 

Suitability requirements 

Resolution: NLI 3.0 between propafenone related 
compound 8 and propafenone, System suitability 
solution 

Reiative standard deviation: NMT 5.0%, Standard 
solution 

Signal-to-noise ratro: NIT 10, Sensitmty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individuai unspecified 
degradation product in the portion of Capsules taken: 

Result - (ryfrs) x (Cs/Cu) x 100 

ru - peak response of each unspecified degradation 
product from the Sample solution 
r s - peak response of propafenone from the 
Standard solution 

Cs = concentration of USP Propafenone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of propafenone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criterra: See Tobie 4,m (rb l-jun^oie) Disre- 
gard any peaks belo w 0.03% (peak area less than that 
of the Sensitmty solution). 


*Table 4* m Hun^201$) 


Name 

ReBative 

Retention 

Time 

Acceptance 

Crlteria, 

NMT 

Propafenone related 
compound 

0.81 

— 

Propafenone 

1.00 

_ 

Propafenone glycerot 
analog t 

2.53 

— 

Flavone łd 

2.83 

_ 

Propafenone di men 1 ' 0 

2.88 

. ; 

Propafenone chloroglycero! 
analoq JI 

2.91 

—- 

Propafenone glycldyl 
analoq J, J 

2 96 

— 


,l Pracess impuriLies; do not indude in toEal degradation products. 
b (RS, £)-1 - (2 - [2-H yd raxy-3 -(p ropyla m i no) prop oxy ] p he ny I}- 3=p he ny [pro p-2 - 
en-1-one. 

c 1 -{2-[(2&Sy2,3-DihydroxypropGxyJphenyl]-3-phenylpropan-1 -one. 
d 2-Phenylchroman-4-one. 

1,1 "-[PropylimtnobUtZ-hydroKypropane-SJ-diylJoKy^J-phenylenejbisfB- 
phenylpropan-l -one). 

1 1 -[2-{3-Chloro-2-hydroxypropoxy)phenyl]-3-phenylpropan-1 -one. 
s 1 -[2-[[(fi5)-0xEranyl]methoxy]phenylJ-3-pheriylprapan-1 -one. 
h 1 (2-HydroxyphenyE)-3-phenyfprapan-l -one. 

1 1,1 '-(2 H 2'-{2-Hydroxypropane-l J 3‘diyl)bis{oxy)bi5{2,1 -phenylene))bis(3- 
p heny I p ro pa n - f -one), 


^Table 4 a fąą i -jun-20łó) (Continued) 


Name 

Refatiue 

Retention 

Time 

Acceptance 
Crlteria, 
NMT (°/ 0 \ 

Propafenone phenok h 

3.29 

__ 

Propafenone olycerol dimen 11 

3.80 

_ 

£ny unspecified 
deoradation product 

— 

0.15 

To Lal degradation 

Products 

— 

0.50 


a Process impurities; do notindude in Łotal degradation praducts. 

b {/? S H £)-1 - (2-[2-Hy d roxy-3 - (p rapy la mi no }p rapqxy Jph eny I] - 3 -p h eny I p ro p-2 - 

e^-l-one* 

c 1 [2-[{2 fi5)“2,3-Dihydroxypropoxy]phenyl3-3-pheny|propan-l -one, 
d 2-Phenylchraman-4-one, 

p 1,1 '-[Prapyfiminobis(2-hydroxyprapane-3,1 -diyl)oxy-2,l-phenylene]bis(3- 
phenylprapan-1 -one), 

r 1 - [2- (3 -Ch !o ro-2 - hyd roxypropo xy) ph eny I] -3 -phenyl pro pa n-1 -on e. 

01 Ą2r [[( RS}- Ox Era ny I ] m e th oxy ] pheny IJ - 3 -ph e ny fp ro pa n-1 -o ne. 
h 1 (2-Hydroxy pheny l)-3-pheny lpropan-1 -one. 

< 1 # V-(2,2'-(Z-Hv(Jroxypropane-l J-diyDbisfoKyJb^J -phenytene))bis{3- 
ph eny I pro pa n-f -O ne). 

Change to read: 

* CONTENT OF PROPAFENONE fiELATED COMPOUND A 

Buffer: Dlssolve 3*4 g of dibasic potassium phosphate 
in 1000 ml of water, and adjust with phosphorlc acid 
to a pH of 2.5 ± 0.05. 

Solution A: Methanol and Buffer (45:55); pass through 
a suitable fiiter of 0.2-pm porę size 
Solution B: Methanol and Buffer (75:25); pass through 
a suitabfe fiiter of 0.2-pm porę size 
Mobile phase: See *Table S.m prai-iun-aom 


°Tab!e 5* (r& i.jun^OIć) 


Time 

(mm 

Solution A 
(%) 

Solution B 

_ 

0 

100 

0 

4.0 

100 

0 

7.0 

50 

50 

10.0 

0 

100 

12.0 

0 

100 

12.5 

100 

0 

15.0 

100 

0 


Diiuent: Methanol and water (80:20) 

Standard solution: 2,0 pg/ml of USP Propafenone Re¬ 
lated Compound A RS in Diiuent 

Sensitivity solution: 0.2 pg/mL of USP Propafenone Re¬ 
lated Compound A RS in Diiuent from the Standard 
solution 

Sample solution: Nominally 1 mg/mL of propafenone 
hydrochloride prepared as follows. Transfer a surtablc 
amount of findy powdered contents from NLT 20 Cap- 
sules to an appropriate volumetric fiask. Add about 
75% of the finał voiume of Diiuent and sonicate with 
intermittent shaktng for 20 min. Dilute with Diiuent to 
volume and pass through a suitable fiiter of 0.45-pm 
porę size. Discard the first 4 mL of the filtrate, 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 






























Modę: LC 

Detector: UV 250 nm 

CoJumn: 2.1 -mm x 10-cm; 1.7-jim parking LI 
Colurnn temperaturę: 60° 

Flow ratę: 0.4 mL/min 
Injection voIume: 4 jil 
System suitability 

Samples: Standard solution and SensitMty solution 
Suitability reguirements 
Taifmg factor; NMT 2.0, Standard solution 
Relatwe standard deviatton: NMT 6.0%, Standard 
solution 

Signabto-noise ratio: NLT 10, SensitMty sofution 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of propafenone reiated com- 
pound A In tne portion of Capsules taken: 

Result - (ru/h) * (C s/Cd) x 100 

r u - peak response of propafenone reiated 
com pound A from the Sample solution 
fs - peak response of propafenone reiated 

com pound A from the Standard solution 
Q = concentration of USP Propafenone Reiated 
Com pound A RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of propafenone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie 6 .• <fm 


°Table 6 a i.j un .20t6j 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NiWT 

Propafenone 

1.0 

_ 

Propafenone reiated 
compound A a 

1.9 

azo 


A N- (2- Hy d roxy- 3 - [2- {Z - pheny!p ropan oyi)phen oxy] pr opy \)-N- 
propylformarnide. 


ADDmONAL REQUIREMENTS 

* Packageng and Stohage; Keep in tight containers and 
storę at contro! led room temperaturę. 

Add the fofiowing: 

LABELING: When morę than one test for Dissolution is 
given, the Labeling section States the test for Dissolution 
used on ty if Test 1 is noL used.* , RQ HunoJtb 
0 USP Reference Standards (11) 

USP Propafenone Hydrochloride RS 
USP Propafenone Reiated Compound A RS 
AA{ 2 - H y d roxy- 3 - [2 - (3- ph e ny! propan oy!) p h e n ox- 
ylpropyfJ-N-propylfomiamide, 

C 22 HZ 7 NO, 369.45 

USP Propafenone Rejated Compound B RS 
(RS,E)-1 -{2-[2-Hydroxy-3‘(propy!amino)propoxy]phenyl}- 
3-phenyfprop-2-en-l -one. 

CziHisNOj 339.43 


Propafenone Hydroehioride Tabiets 

DEFIN1TION 

Propafenone Hydrochloride Tabfets contain NLT 90.0% and 
NMT 1 10 . 0 % of the labeled amount of propafenone hy¬ 
drochloride (C 21 H 27 NO 3 ■ HO). 


IDENTIFICATION 

• A. The relative retention time of the major peak from the 
Sample solution corresponds to that of tne Standard solu¬ 
tion , as obtained in the Assay. 

AS5AY 
o Procedurę 

Buffer: 0,1 M monobasic potassium phosphate pre- 
pared as folJows, Dissolve 13.6g of monobasic potas¬ 
sium phosphate in 900 mL of water, adiust with phos- 
phoric add to a pH of 3,1, and then difute with water 
to 1 L 

Mobile phase: Acetonitrile and Buffer (320:680) 
Standard solution: 0.15 mg/mL of USP Propafenone 
Hydrochloride RS in Mobile phase 
Sample stock solution: Nominatly 1.5 mg/mL of 
propafenone hydrochloride from NLT 20 powdered Tab¬ 
let* in Mobile phase, p repa red as foflows. Initially add 
Mobile phase to about 90% of the toial volume, and 
somcate for 10 min. Cool to room temperaturę, and 
dilute with Mobile phase to volume. Stirfor 10 min, 
pass through a sukable fiTter of 0.45-pm porę size, and 
discard the first 5 mL of the filtra te, 

Sample solution: Nominally 0.15 mg/mL of propafe¬ 
none hydrochloride in Mobife phase from Sample stock 
sofution. Pass through a suitable filter of 0.45-j.im porę 
size, and discard the first 5 mL of the filtra te. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability .) 

Modę: LC 

Detector: UV 250 nm 

CoJumn: 4,6-mm x 15-cm; 5-fim, packing L7 
Cofumn temperaturę: 45° 

Ffow ratę: 1.2 mL/min 
Injection vo!ume: 20 pL 

Run time: NLT 3 times the retention time of the 
propafenone peak 
System suitability 
Sample: Standard sofution 
Suitability reguirements 
TaHrng factor: NMT 2.0 
Relatlve standard deviat(on: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the fabeied amount of 
propafenone hydrochloride (C 21 H 27 NO 1 ■ HCI) in the 
portion of Tablets taken: 

Result = (njr 5 ) x (Cs/ Cu) x 100 

ru = peak response of propafenone from the 
Sample solution 

h - peak response of propafenone from the 
Standard solution 

C 5 - concentration of USP Propafenone 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

Cu - nominał concentration of propafenone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: 0,1 N hydrochioric add; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution: 0.1 7 mg/mL of USP Propafenone 
Hydrochloride RS in 0.1 N hydrochioric acid prepared 
as foliows. To a suitable quantity of the USP Propafe¬ 
none Hydrochloride RS in a suitable volumetric fiask, 
add 0,1 N of hydrochioric acid to fili 75% of the total 
vofume. Place the fiask in a waterbath at 37° with stir- 
ring until completely dissolved. Remove the fiask from 











the waterbath, cool to room temperaturę, and di tutę 
with 0.1 N hydrochlonc add to volume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-j.Lm porę size, dis- 
carding Lhe fiest 5 mL of the fil tratę. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 250 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeEed amount of 
propafenone hydrochToride {C 21 H 27 NO 3 * HCI) 
dissolved: 

Result = (Au/A s ) x ( Cs/L) x 1/ x 1 00 

Au - absorbance of propafenone from the Sample 
solution 

A s - absorbance of propafenone from the Standard 
solution 

C s - concentration of USP Propafenone 

Hydrodiloride RS in the Standard solution 
(mg/mL) 

L = laberdalm for propafenone hydrochloride 
(mg/Tablet) 

V - volume of Medium 1 , 900 mL 
Toierances: NLT 80% (Q) of the labeled amount of 
propafenone hydrochloride is dissolved. 

* Uniformity OF Dosace Units (905); Meet the require- 
ments for Content Uniformity 

IM PU RIT! ES 
■ OflGANK IMPURITIES 

Solution A: 2.61 g/L of anhydrous dipotassium hydro- 
gen phosphate in water. Adjust with phosphoric acid to 
a pH of 2.5. 

Solution B: Acetonitrile 
Mobile phase: See Tobie I. 


Table 1 


Time 

(min) 

Solution A 
(%> 

Solution B 

(%> 

0 

71 

29 

8 

71 

29 

20 

29 

71 

30 

29 

71 

31 

7 ] 

29 

36 

71 

29 


Diluent: Solution A and Solution B (650:350) 

System suitability solution: 0.1 mg/mL each of USP 
Propafenone Hydrochloride RS and USP Propafenone 
Related Compound B RS in Diluent 
Standard solution: 1 pg/mL each of USP Propafenone 
Hydrochloride RS and USP Propafenone Related Com¬ 
pound B RS in Diluent 

Sample solution: NominaEly 1 mg/mL of propafenone 
hydrochloride in Diluent, prepareo from NLT 20 po w- 
dered Tablets. Initially add Diluent to about 90% of the 
iota! volume, sonicate for 10 min, and cool to room 
temperaturę, Dilute with Diluent to votume, and stir for 
TO min. Pass through a suitabEe fi Eter of 0.45-pm porę 
size. 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 220 nm 

tolurnn: 4.6-mm x 15-ern; 5-jim, packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 jiL 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 3.0 between propafenone and 
propafenone related compound B, System suitability 
solution 

Tarling factor: NMT 2.0 for the propafenone peak, 
Standard solution 

Relative standard deviation: NMT 5.0% for the 
propafenone peak, Standard solution 

Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of propafenone related com¬ 
pound B in the portion of the sample taken: 

Result = (rsj/rS) x (G/C tJ ) X 100 

r u = peak response of propafenone related 
compound B from the Sample solution 

r$ = peak response of propafenone related 

compound B from the Standard soiutbn 
- concentration of USP Propafenone Related 
Compound B RS in the Standard soiution 
(pg/mL) 

Cy - nommal concentration of propafenone 

hydrochloride in the Sample solution (pg/mL) 
Calculate the percentage of dealkyl propafenone and 
any other indrvidual degradation impurity in the 
portion of the sample taken: 

Result = (r u frs) x (CdCu) x 100 

fu - peak response of dealkyf propafenone or any 
other degradation impurity from the Sample 
soiution 

r* - peak response of propafenone from the 
Standard solution 

Cs = concentration of USP Propafenone 

Hydrochloride RS in the Standard soiution 
(pg/mL) 

Cu = nominał concentration of propafenone 

hydrochloride in the Sample solution (pg/mL) 

Acceptance criteria: See Tobie 2, 


Table 2 


Marne 

Refative 

Ret en t Eon 

Time 

Acceptance 

Criteria, 

NMT f%> 

DeaJkyl propafenone 3 

0.53 

0.1 

Propafenone related 
compound B h 

0.78 

0.2 

Propafenone 

1.00 

_ 

Any other individual 
dearadation impurity 


0.2 

Tctal impurities^ 

-- 

0.4 


1 Z-(2 - Hy d roxy-3-a mfno pro poxy )-3 -p h enyj p ro p i ophen one ♦ 

* (2 E) 1 - [2- [(2 RS)- 2-hydro xy~ 3-(propyIamino)propoxy]pheny |]-3-phenyI- 
pnp-2-en-l-one. 

c Totat impurities indude spedfied and unspecified impurities, 

ADDITSONAL REQU!S!EMENTS 

e PacKAGING AND 5TORAGE: Storę at controlled room tem¬ 
peraturę in tightly cEosed contarners at a relative humid- 
ty helów 60%. 
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* USP REFERENCE STANDARDS (11) 

USP Propafenone Hydrochloride RS 
USP Propafenone Related Compound B RS 
(2£)*142-[(2R5)-2-Hydroxy-3“(propylamino)propox- 
y]phenyi]-3-phenyfprop‘2-en-1-one. 

C^HkNOj 339.43 


Propantheline Bromide 


&r 



CnH w BrN0 3 44839 

2-Propanaminium, N-methyl-/V-(1 -methylethyi}-N-[2-[(9H- 
xamhen-9-yicarbonyl)oxy]ethyl]-, bromide; 

(2-Hydroxyetnyl)diisopropyJmętnylammonium bromide xan- 
thene-9-carboxylate [50-34-0], 

DEFINITION 

Propantheline Bromide contains NLT 98.0% and NMT 
102.0% of propantheline bromide (C^HjoBrNGj), calcu- 
lated on the dried basts. 


IDENTIFICATION 

* A. 

Sam ple solution; 6 mg/mL of Propantheline Bromide in 
chloroform 

Analysis: In a well-ventiiated hood, apply 2 mL of Sam- 
ple solution dropwise to a salt piąte while continuously 
evaporating the solvent with the aid of an IR heat lamp 
and a current of dry air. Heat the residue at 105° for 15 
min, 

Acceptance criteria: The IR absorption spectrum of the 
resiaue on the single salt piąte exhibits maxima only at 
the same wavelengths as those of a similar preparation 
of USP Propantheline Bromide RS, treated in the same 


manner. 

> B. Thjn-Laver Chromatographjc Identification Test 


( 201 ) 

Standard solution; 6 mg/mL USP Propantheline Bro¬ 
mide RS in chloroform 

Sample solution: 6 mg/mL of Propantheline Bromide in 
chloroform 

Chromatographic system 

(See Chromatograpny (621), Thin-iayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 


gel 

Application tfolume: 5 pl 

Developing sołvent system: Acetone and 1 N hydro- 
chtoric acid (1:1) 

Spray reagent: Potassium-bismuth iodide TS 
Analysis 

Sam pies: Standard solution and Sample solution 
Deve!op the chromatogram until the solvent front has 
moved three-fourths the length of the piąte. Dry the 
piąte at 105° for 5 min. Spray the piąte with Spray 
reagent, and heat at 105° for 5 min. 

Acceptance criteria: The R?v alue of the pnndpal spot 
from the Sample solution corresponds to that from the 
Standard solution. 

• C. Identification Tests—General, Bromide (191) 

Sample solution: 10 mg/mL 

Analysis: Add 2 mL of 2 N nitric acid to 5 ml of Sample 
solution . 


Acceptance criteria: This solution meets the regurre- 
ments of the tests for bromide, except that in the test 
that liberates bromine, the chloroform layer may be 
yeflow. 

ASSAY 

* Procedurę 

Sample solution: 600 mg 

Analysis: Dissolve the Sample in a mlxture of 20 mL of 
giacial acetic acid and 15 mL of mercune acetate TS, 
warming slightly if necessary to dissolve, Cool to room 
temperaturę, Titrate the Sample solution with OJ M per- 
chloric add V5, determining the endpoint potentiomet- 
rically. Perform a blank determination, and make any 
necessary correction, Each mL of 0.1 N perchloric acid 
is equivalent to 44.84 mg of propantheline bromide 
(CajH»BrNOj), 

Acceptance criteria: 98,0%-l 02.0% on the dried basis 

IMPURITIES 

* RESIDUE ON Icnition (281): NMT 0.1% 

* ORCANIC IMPURITIES 

Buffer: 173 g of sodium dodecyl sulfate In 1000 mL of 
water containing 10 mL of phosphoric acid in a 
2000-mL vo!umetric fiask. Add 250 mL of 0.5 M sodium 
hydroxide, and wbite stimng, adjust with 0,5 M sodium 
hydroxide or diiute phosphoric acid (1 in 10) to a pH 
of 3.5 ± 0.05. Diiute with water to volume. 

Mobile phase: Acetonitrile and Buffer (55:45) 

Standard solution: 6.0pg/mL of USP Propantheline 
Bromide Related Compound A RS, 1.5 jig/mL of USP 
Kanthanore Acid RS, and 1.5 jtg/mL of USP Xanthone 
RS in Mobile phase 

Sample solution: 03 mg/mL of Propantheline Bromide 
in Mobile phase 
Chromatographic system 
(See Chromatograpny {62 1), System Sultability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; packing L7 

Flow ratę: 2.0 mL/min 

Run time: NMT 1.5 times the retention time of the 
propantheline bromide peak 
injection vo 1 ume: 50 p L 
System sultability 
Sample: Standard solution 
Sultability requirements 

Resolution: NLT 1.2 between the least resolved peaks 
Re!ative standard deviation: NMT 6.0% for each 
component 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of xanthanoic add, xanthone, 
and propantheline bromide related compound A in 
the portion of Propantheline Bromide taken: 

Result - (rt/M) x {Cif Cu) x 100 

ru - peak response of xanthanoic acid, xanthone, 
or propantheline bromide related compound 
A from the Sample solution 

r$ = peak response of xanthanoic acid, xanthone, 
or propantheline bromide related compound 
A from the Standard solution 
Cj = concentration of xanthanoic acid, xanthone, 
or propantheline bromide related compound 
A In the Standard solution (jug/mL) 

Cu - concentration of Propantheline Bromide in the 
Sample solution (pg/mL) 

Calculate the percentage of all unknown impurities in 
the portion of Propantheline Bromide taken: 

Result = (rufrr) x 100 

Cu = peak response of each unknown impurity 




r T - sum of the responses of all the measured 
peaks 

Acceptance criteria: Disregard any peak less than 
OJ %. 

Individual impurities: NMT 2,0% for propantheline 
bromide related compound A; NMT 0.5% each for 
xanthone and xanthanorc add 
Totaf impurities: NMT 3,0% 

SPECIFK TE5TS 

• CONTENT OF BROMIDE 

Sampie solution: 500 mg 

Analysis: Dissolve the Somple in 40 ml of water, and 
add 10 mL of gladal acetic add and 40 mL of metha- 
noL Titrate the Sampie solution with 0.1 N sllver nitrate 
V5, using eosin Y T5 as an indicator, Each mL of 0.1 N 
silver nitrate is equivalent to 7.990 ma of bromide. 
Acceptance criteria: 17.5%-J 8,2% of bromide, catcu- 
lated on the dried basis 

* L055 ON DRY1NC (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

■ Packagjng and Storage: Preserve in well-closed 
containers. 

■ USP Reference Standards (11) 

U5P Propantheline Bromide RS 
USP Propantheline Bromide Related Compound A RS 
9-Hydroxypropantheline bromide. 

CiiHaoBrNOł 464.39 
USP Kanthanoic Add RS 
CmH^O! 226.23 
USP Xanthone RS 
CuHsOz 196.21 


Propantheline Bromide Tablets 

DEFINITION 

Propantheline Bromide Tabiets contain NLT 90,0% and 
NMT 110,0% of the labeied amount of propantheline 
bromide (CjjHjcBrNGi}, 

IDENTIFICATION 

* A, 

Standard solution: 6 mg/ml of USP Propantheline Bro¬ 
mide RS in chloroform 

Sampie solution: Triturate the equivalent to 90 mg of 
propantheline bromide, from finely powdered Tablets, 
witn lOmL of chloroform. Filter, and wash the fiJter 
with 10 mL of chloroform, coliecting the ffltrate and 
washing in a separator, Add 10 mL of water, shake, and 
discard the chloroform layer, Wash the agueous layer 
with two IG-mL portions of cthcr, and discard the ether 
washings. Fifter the aqueous solution, and evapora£e on 
a steam bath with the aid of a current of dry air to 
dryness, Dissofve the residue in 5 mL of chloroform. 
Analysis: In a well-ventllated hood, apply 2 ml each of 
the Standard solution and Sampie solution dropwise to 
separate salt plates whiie continuously evaporating the 
sotaent with the aid of an IR heat lamp and a current of 
dry air, Heat the residues at 105° for 15 min, 
Acceptance criteria: The IR absorption spectrum of the 
residue on the single saJt piąte exhibks maxima only at 
the same wavelengths as those of a similar preparation 
of USP Propantheline Bromide RS, treated in the same 
manner 

* B. The retention tlme of the major peak of the Sampie 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 


ASSAY 

* Procedurę 

Buffer: 17,3 ej of sodium dodecyl sulfate in 1000 mL of 
water containing 10 mL of phosphoric acid in a 
2000-mL voiumetric fiask, Add 250 mL of 0,5 M sodium 
hydroxide, and while stirring, adjust with 0.5 M sodium 
hydroxide or diiute phosphoric acid (1 in 10) to a pH 
or 3.5 ± 0.05. Diiute witn water to volume. 

Mobile phase: Acetonitrile and Buffer (55:45) 

Standard solution: 0,3 mg/mL of USP Propantheline 
Bromide RS in Mobile phase 

Sampie solution: Weigh and finely powder NLT 20 
Tablets, Transfer a portion of the powder equivalent to 
15 mg of propantheline bromide to a 50-mL volumetric 
fiask, and dissolve in Mobile phase. Diiute with Mobile 
phase to volume, and filter, 

Chromatographic system 
(See Chromatography <621X System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing L7 
Flow ratę: 2.0 mL/min 
injection volume: 50 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the pereentage of the labeied amount of pro¬ 
pantheline bromide (CzaHsoBrNO* *) in the portion of 
Tablets taken: 

Result ~ (ry/r 5 ) x (Cs/Cu) x 100 

r u - peak response from the Sampie solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Propantheline Bromide 
RS in the Standard solution (rng/mL) 

Cu = nominał concentration of propantheline 
bromide in the Sampie solution (mg/mL) 
Acceptance criteria: 90,G%-110.0% 

PERFORMANCE TESTS 

* DissoLUTJON, Procedurę for o Pooled Sampie (711) 

Medium: pH 4.5 ± 0.05 acetale buffer prepared by 
mixing 1,64 g of anhydrous sodium acetate and 
1,25 mL of gladal acetic acid with 500 mL of water, 
and diluting with water to obtain 1000 mL of solution 
having a pH of 4.50 ± 0.05; 500 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Propantheline Bromide RS at a 
known concentration in Medium 
Sampie solution: Filtered portion of solution under test 
Buffer, Mobile phase, Chromatographic system, and 
System suitability: Prepare as directed in the Assny 
Analysis: Detemnme the amount of propantheline bro¬ 
mide (C 2 3 H 3 oBrN 0 3 ) dlssolved by proceeding as directed 
in the Assay. 

Tolerances: NLT 75% (Q) of the labeied amount of 
propantheline bromide (C 2 3 H 3t jBrNG 3 ) is dlssolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
o organk Impurities 

Buffer: 17.3 g of sodium dodecyl sulfate In 1000 mL of 
water containing 10 mL of phosphoric acid in a 
2000-mL volumetnc fiask. Add 250 mL of 0.5 M sodium 
hydroxide, and whtle stirring, adjust with 0.5 M sodium 
hydroxide or diiute phosphoric acid (1 in 10) to a pH 
of 3.5 ± 0,05. Diiute witn water to volume. 
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Mobile phase: Acetonltrile and Buffer (55:45) 

Standard Solutions 12.0 fig/mL of USP Propantheline 
Bromide Related Compound A RS, 3,0/tg/mL of USP 
Kanthanoic Acid RS, and 3.0 pg/mL of USP Kanthone 
RS in Mobile phase 

Sample solution: Prepare as directed in the Assay. 
Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing L7 
Flow ratę: 2.0 mL/min 
Injectlon volume: 50 pL 
System suit a bil i ty 
Sarnple: Standard solution 
Sultability reguirements 

Resolution: NLT 1.2 between the least resolved peaks 
Relative standard deviation: NMT 6.0% for each 
component 
Analysis 

Samples: Standard solution and Sample solution 
CaJculate the percentage of xanthanoic acid, xanthone, 
and propantheline bromide related compound A in 
the portion of Tablets taken: 

Result = (rofr$) x (G/G) x 100 

fu = peak respome for xanthanoic acid, xanthone, 
or propantheline bromide related compound 
A from the Sample solution 

n = peak response for xanthanoie acid, xanthone, 
or propanthefine bromide related compound 
A from the Standard solution 
G = concentration of xanthanoic acid, xanthone, 
or propanthefine bromide related compound 
A in the Standard solution (jig/mL) 

G - nominał concentration of propanthelme 
bromide in the Sample solution (pg/mL) 
Acceptance criteria: NMT 4.0% of propantheline bro¬ 
mide related compound A; NMT 1,0% each of xan- 
thone and xanthanoic acid. Disreqard any peak less 
than 0.1%. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storach Preserve in well-closed 
containers, 

• USP Referenci Standards (11) 

USP Propanthefine Bromide RS 
USP Propantheline Bromide Related Compound A RS 
9-Hydroxy propantheline bromide. 

C 21 H J0 BrNO 4 464.39 
USP Kanthanoic Acid RS 
CmHioGj 226.23 
USP Xanthone RS 
CuHnO? 196.21 


Proparacaine Hydrochloride 



CteHjsNjOi • I-I Cl 330.85 

Benzoic acid, 3-amino-4-propoxy-, 2-(diethylamino)ethyl 
ester, monohydrochloride; 

2-(DiethyIamino)ethyl 3-amino-4-prQpoxyben2oate monohy¬ 
drochloride [5875-06-9]. 


DEFINITJON 

Proparacaine Hydrochloride contains NLT 97.0% and NMT 
103.0% of proparacaine hydrochloride (Ci&H 2 óN 2 G 3 ■ HCI), 
calculated on the dhed basis. 

IDENTIFICATION 

* A. IDENTIFICATION—ORGANIC NITROCENOUS BASE5 (181): 

Meets the reguirements 

* B. UiTRAV(OLET ABSORPTION 

Buffer: Proceed as directed for pH 6.0 phosphate buffer 
(see Reagent*, Indicators , and Solutions^Bufter Solutions). 
Dilute with water to prepare a 10% solution. 

Analytical wavefength: 310 nm 
Sample stock solution: 0.2 mg/ml of Proparacaine 
Hydrochloride 

Sample solution: 0.02 mg/mL of Proparacaine Hydro¬ 
chloride prepared as follows. To a volume of the Sample 
stock solution eguivalent to 10% of the fiask volume, 
add 2% of the fiask volume of Buffer , and dilute with 
water to volume. 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima al the 
same wavelengths as those of a similarfy prepared solu¬ 
tion of USP Proparacaine Hydrochloride RS, concomi- 
tantly measured, and the respective absorptivities, cal¬ 
cu f a ted on the dried basis, do not differ by morę than 
3.0%. J 

* C Identification Tests-^Ceneral, Chloride (191) 

Sample solution: 20 mg/mL of Proparacaine 
Hydrochloride 

Analysis: Proceed as directed in the chapter using the 
procedurę for alkaloidal hydrochlorides, 

Acceptance criteria: Meets the reguirements 

ASSAY 
» Procedurę 

Sample solution: Transfer 250 mg of Proparacaine Hy¬ 
drochloride to a 250-mL conical fiask. Add 80 ml of a 
l-in-20 solution of acettc anhydride in glacial acetrc 
add, and heat on a steam bath for 10 min. Cool to 
roorn temperaturę, and add 10 mL of mercuric acetate 
TS. 

Titrimetric system 
Modę: Dlrect titration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Visual 
Analysis: Utratę with Tlfranf to a blue-green endpoint 
using 1 or 2 drops of crystal violet T5 as indicator, Per- 
form a blank determination, and make any necessary 
correction. Each ml of 0.1 ISJ perchloric acid is equiva- 
lent to 33.09 mg of proparacaine hydrochloride 
(CrsHjfiNjOi' HCI). 

Acceptance criteria: 97.Q%-103.0% on the dried basis 

IMPURITIE5 

* RE5IDUE ON IGNITION (281): NMT 0.15% 

■ GRDINARY IMPURFTIE5 (466) 

Standard solution and Test solution: Methanol 
Eluant: Butyl alcohol, glacial acetic acid, and water 
(5:1:3) 

Yisualization: 1; 17 

Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 

B Melting Rangę or Temperaturę (741): 178M85 a , but 
the rangę between beginnlng and end of melting does 
not exceed 2°. 

* Loss ON Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENT5 

« Packaging and Storage: Preserve in well-closed 
containers. 




* USP Reference Standards (11) 

USP Proparacaine Hydrochloride RS 


Proparacaine Hydrochloride 
Ophthalmic Solution 

DEFINITION 

Proparacaine Hydrochloride Ophthalmic Solution is a stenie, 
aqueous solution of Proparacaine Hydrochloride* It eon- 
tains NLT 95,0% and NMT 110,0% of the labeled amount 
of proparacaine hydrochloride (C 16 H 26 N 2 O 3 - HG). 

IDENTIFICATION 
s A. 

Solution A: Dilute hydrochloric acid (1 in 100) 

Solution B: 100 mg/mL of sodium nitrlte 
Solution C: 20 mg/mL of 2-naphthol in 1 N sodium 
hydroxide 

5ample solution: 1 mL of Ophthalmic Solution 
Analysis 1: To the Sample solution in a test tubę add 
5 mL of Solution Ą mix, and cool in an ice bath for 2 
min, Add 2 drops of Solution B t stir, and cool again for 
2 min* Add 1 mL of Solution C 
Acceptance criteria 1: A scarlet-red precipitate is 
formed. 

Analysis 2: Add 5 mL of acetone to the test tubę con- 
tents of Analysis h 

Acceptance criteria 2: The precipitate does not 
dissolve. 

ASSAY 
• PROCEDURĘ 

Buffer: 6,8 g/L of monobasic potassium phosphate. 

Add 5 mL of triethylamine, and adjust with 5 N potas¬ 
sium hydroxide to a pH of 7.5. Pass through a filter of 
0.5-pm or finer porę size, and degas. 

Mobile phase: Acetonitrrle and Buffer (40:60) 

Standard stock solution: 1 mg/mL of USP Proparacaine 
Hydrochloride RS 

Standard solution: 0,1 mq/mL of USP Proparacaine Hy¬ 
drochloride RS in Mobile phase from the Standard stock 
solution * Use this solution within 6 h. 

Sample solution: Nominally equivaient to 0.1 mg/mL 
of proparacaine hydrochloride from a measured volume 
of Ophthalmic Solution In Mobile phase. Use this solu¬ 
tion withfn 6 h. 

Chromatographic system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector: UV 270 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm spherical pacldng 
LI 0 

Flow ratę: 1 5 ml /min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Coiumn efficiency: NLT 3000 theoretical plates 
Taifing factor: NMT 1.5 
Relative standard devJatlon: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
pmparacaine hydrochloride (CifiHiaNaOa * HG) in the 
portion of Ophthalmic Solution taken: 

Result = (fu/r%) x (Cs/Cu) x 100 


ru - peak area from the Sample solution 

^ = peak area from the Standard solution 

Cs = concentration of USP Proparacaine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of proparacaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-110*0% 

SPECIFIC TESTS 

* Sterility TESTS (71): Meets the reąuirements 

* pH (791): 3.5-6.0 

ADDITIONAL REQU1REMENTS 

• Packaging and Stokace: Preserve in tight, light-resistant 
containers. 

• Labeung: Label it to rndicate that it is to be stored in a 

refrigerator after the Container is opened. 

o USP Reference Standards (11) 

USP Proparacaine Hydrochloride RS 


Propofol 



C 12 H, b O 178.27 

Phenol, 2,6-bis(l -mefchylethyl); 

2,6-Diisopropylphenol [2078-54-8]. 

DEFINITION 

Propofol contains NLT 98*0% and NMT 102*0% of propofol 
(Cu H, s O). 

IDENTIFICATION 

* A* INFRARED AbSORPTION (197F) 

ASSAY 

* Procedurę 1 

[NOTĘ—This is to be performed in conjunction with Or¬ 
ganie Impurities, Procedurę ?*] 

Standard solution: 10 mg/mL of USP Propofol RS in 
methanol 

Sample solution: 10 mg/mL of Propofol in methanol 
Chromatographic system 

(See Chromatograpny (62 1), System Suitability .) 

Modę: CC 

Detector: Flame ionization 
Coiumn: 0.53-mm x 30-m; coated with a 1.2-pm 
phase Cl 6 
Temperatures 
Detector: 3GG C 
Injection port: 250° 

Coiumn: See Table L 


Table 1 


InitiaT 

Temperaturę 

n 

Temperaturę 

Ramp 

r/mln) 

Finał 

Temperaturę 

n ..... 

Hołd Time at 
Finał 

Temperaturę 

tmM 

145 


145 

20 

145 

5 

200 

5 
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Carrier gas: Helium 
Flow ratę: 8 mL/min 
Injection voIume: 1.0 pL 
System suitabiiity 
Sam ple: Standard solution 
Suitabiiity requirements 
Column effieiency: NLT 5000 theoretical plates 
Tailing factor: NMT 2,5 

Relative standard deviation: NMT 1.5% for five rep- 
licate injeotions 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of propofol (Cj^Hi sO) in the 
portion of Propofol taxen: 

Result = (fy/ri) x (CdC u ) x 100 

ru = peak response from the Sampie solution 

n = peak response from the Standard solution 

Cs = concentration of U5P Propofol R5 in the 
Standard solution (mg/ml) 

Cu = concentration of Propofol rn the Sampie 
solution (mg/mL) 

Acceptance crrteria: 98,0%-] 02.0% 

• PROCEDURĘ 2 

[Notę—T h Es is to be performed in conjunction with Or¬ 
ganie impurities, Procedurę 2Ą 
Mobile phase: Hexane, aceton itrile, and alcohol 
(990: 7.5: 1) 

Standard solution: 2 A mg/mL of USP Propofol RS in 
hexane 

Sampie solution: 2,4 mg/mL of Propofol in hexane 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 20-cm; 5-jim packtng L3 
Flow ratę: 2 m L/min 
Injection volume: 10 ^L 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity reąuirements 
Taifing factor: NMT 1.5 
Relatfre standard deviation: NMT 2,0% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calcu Jatę the percentage of propofol (C^HisO) In the 
portion of Propofol taKen: 

Result - { rtjfrs ) x (CdCu) x 1 00 

r u = peak response from the Sampie solution 

^ - peak response from the Standard solution 

Cj = concentration of USP Propofol RS in the 
Standard solution (mg/mL) 

C u - concentration of Propofol in the Sampie 
solution (mg/mL) 

Acceptance critena: 98.G%-102.0% 

IMPURITIES 

* orcanic Impurities, Procedurę i 

[Notę—O n the basis of knowledge of the manufacturing 
process, either (1) Organie Impurities , Procedurę 1 is per¬ 
formed in conjunction with Limit of Propofol Related 
Compound A Limit of Propofol Related Compound B, Pro¬ 
cedurę 7, and Assay f Procedurę 7; or (2) Organie Impuri- 
Łies, Procedurę 2 is performed in conjunction with Limit 
of Propofol Related Compound i% Proceduro 2 and the 
Assay f Procedurę 2Ą 

System suitabiiity solution: 100 mg/mL of USP Pro¬ 
pofol Resolution Mixture RS in methanol 
Standard solution: 0.1 mg/mL of USP Propofol RS in 
methanol 


Sampie solution: 100 mg/ml of Propofol in methanol 
Chromatographic system: Proceed as directed in the 
Assay, Procedurę L 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę —See Tabfe 2 for the relative retention times.] 
Suitabiiity requirements 

Resolution: NLT 2 between propofol and 2-isopropyl- 
ó-n-propylphenol, System suitabiiity solution 
Column efriciency: NLT 5000 theoreticaf plates, Stan¬ 
dard solution 

Refative standard deviatton: NMT 3.5% for six repli- 
cate injectlons, Standard solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity tn the por¬ 
tion of Propofol taken: 

Result - (fu/rj) x (CdCu) x 100 

r u - peak response for each impurity in the Sampie 
solution 

fs = peak response for propofol in the Standard 
solution 

Cs - concen traf son of USP Propofol RS in the 
Standard solution (mg/mL) 

Cu - concentration of Propofol in the Sampie 
solution (mg/ml) 

Acceptance crlteria: See Table 2. 


Table 2 


Na me 

Rebtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Propofol related compound C a 

0.18 

0,1 

Propofol 

1.0 


2-!soprQpvl-6-n-DropvlDhenol 

1.1 

0.1 

Anv other indiyidual impurity 

_ 

0.1 

Tatal impurities 

— 

03 


• 2,6-Diisopropylphenyl isopropyl elher, 


• ORCANIC IMPURITIES, PROCEDURĘ 2 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay, Procedurę 2. 

System suitabiiity solution: 0,1 |iL/mL of USP Propofol 
RS and 0.3 pL/mL of USP Propofol Related Compound B 
RS in hexane 

Peak Identification solution: 0.25 mg/ml of USP Pro¬ 
pofol Related Compound A RS, 100 pl/mL of the Pro- 
ofol that is under test, and 5 pL/mL of USP Propofol 
elated Compound C RS in hexane 
Sampie solution: 100 mg/mL of Propofol in hexane 
Reference solution: 0,1 mg/ml of Propofol in hexane 
from the Sampie solution 
System suitabiiity 
Sampie: Sys tern sui ta bili ty solu don 
[Notę—S ee Table 3 for the relative retention times,] 
Suitabiiity reguirements 

Resolution: NLT 4,0 between propofol related com¬ 
pound B and propofol 
Anaiysis 

Samples: Sampie solution and Reference solution 
Calculate the percentage of each impurity in the por¬ 
tion of Propofol taken: 

Result - (Wr 5 ) x (1 /F) x D x 100 

ru - peak response of each impurity in the Sampie 
solution 

- peak response of propofol in the Reference 
solution 

F - relative response factor (see Table 3) 










D - dilution factor used to prepare the Reference 
solution, 0.001 

Acceptance criteria: See Tobie 3. 


Tabie 3 


Name 

Refative 

Reten- 

tion 

Time 

Relattve 

Response 

Factor 

Acceptance 

Criteria, 

NWIT 

Propofol refated com- 
oound O 

0.5 

0.2 

0.2 

Propofol related com¬ 
pound B 13 

o.a 

1.0 

0.05 

Propofol 

1.0 

_ 

__ 

Propofol related com¬ 
pound A « 

5.0 

4.0 

0.01 

Any other indmdual 
impurity 

— 

1.0 

0.05 

Total impurities 

— 

— 

0.3 


* 2,6-DiisGpropyiphenyl isopropyl ether. 
b 2 f ć-DiEsoprapy[benżoquinone. 

£ 3,3 -5,5 '-Tetrai sop ropyl d I p hena i 


* LIMIT OF PROPOFOL RELATED COMPOUND A 

[Notę—T liis test is to be performed In conjunction with 
Organie Impurities, Procedurę L] 

Mobile phase: Acetonitrile, methanol, and water 
(50:10:40) 

Standard solution: 20 pg/mL of USP Propofol Related 
Compound A RS in methanol 

Sample solution: 20 mg/mL of Propofol in methanol 
Chromatographic system 
(See Chromatograpny (62 1), System Suitabillty.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 15-cm; packing U 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suita bil i ty 
Sample: Stondard solution 
Suitability reguirements 

Column effrciency: NLT 6000 theoretical plates 
Relatrve standard deviation: NMT 15% for six repli- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of propofol related com¬ 
pound A in tne portion of Propofol taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

- peak response of propofol related compound 
A from the Sample solution 

r$ = peak response of propofol related compound 
A from the Standard solution 
C% - concentration of USP Propofol Related 

Compound A RS in the Standard solution 
(mg/mL) 

Cu - concentration of Propofol in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.1% of propofol related 
compound A 

• Limit of Propofol Related Compound B, Procedurę i 

[Notę —This is to be performed in conjunction with Or¬ 
ganie Impurities, Procedurę IJ 
Sample: Propofol 
fnstrumental conditions 
Modę: UV 

Anaiytical wavelength: 330 nm 
Blank: Air 

Analysis: Measure the absorbance of the Sample using 
air as the blank. 


Acceptance criteria: NMT 0,1%; the absorbance of the 
Sample is NMT 0.4 absorbance units* 

* Limit of Propofol Rrated compound B, Proceburi i 

[NOTĘ—This is to be performed in conjunction with Or¬ 
ganie Impurities, Procedurę 2.] 

Mobile phase: Prepare as directed in the Assay, Proce¬ 
durę 2. 

Standard solution: 5 pg/mL of USP Propofol Related 
Compound B RS in hexane 

Sampte solution: 50 mg/mL of Propofol m hexane 
Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 20-cm; 5-pm packing L3 
Flow ratę: 2 mL/mtn 
Injection vo!ume: 20 pL 
Anafysis 

Samples: Stondard solution and Sample solution 
[Notę—T he relative retention times for propofol related 
compound B and propofol are about 0.8 and 1.0, 
respectlvely.] 

Calculate the percentage of propofol related com¬ 
pound B in the portion of Propofol taken: 

Resuft ^ ( rufri ) x (G/Cy) x 100 

ru - peak response of propofol related compound 
B from the Sample solution 

r$ = peak response of propofol related compound 
B from the Standard solution 
Ci - concentration of USP Propofol Related 

Compound B RS in the Standard solution 
(mg/mL) 

Cu = concentration of Propofol in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.05% of propofol related 
compound B 

SPECIFSC TtSTS 

* Refracitve Index (831): 1.5 T25-1,5145 at 20° 

ADDITIONAL REQUIREIWENTS 

* PACKAGiNG AND 5TORAGE: Preserve in tight containers 
under an atmosphere of inert gas, and protect from 
light. Storę at room temperaturę. 

* Labeling: The labeling indicates the Organ/c Impurities 
procedurę with which the artide complies if a procedurę 
other than Organie Impurities, Procedurę i is usecL 

* USP Reference Standard* (11) 

USP Propofol RS 

USP Propofol Related Compound A RS 
3,3C5,5'-TetraisopropyldiphenoL 
C 2 aHuQ 2 354.53 

USP Propofol Related Compound B RS 

2.6- DiisQpropy!benzoqumone. 

C 192.25 

USP Propofol Related Compound C RS 

2.6- Diisopropylphenyl isopropyl ether. 

CuHwO 220.35 

USP Propofol Resolutton Mixture RS 
Propofol and 2-isopropyl-6-/7-propylphenoiL 


PiropofoS Iniectabie Emulsfon 

DEFINITION 

Propofol Injectable Emulsion contains Propofol in a 10% 
(w/v) oiMn-water stenie emulsion. The agueous compo 
nent contains gfycerol, a suitafole antimicrobral agent, and 
Water for Injection, It contains NLT 90.0% and NMT 
110.0% of the labeled amount of propofol (GiN^O). It 
contains a suitable emulsifying agent. 
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IDENTIFICATION 

* A. Ultraviolet Absorption (197U) 

Wavelength rangę: 200-450 nm 
Standard solution: 100 ]ig/mL 
Sarnple solution: Dilute a volume of Injectable EmuL 
sion, equivalent to 10 mg of propofol, with isopropyl 
alcohoi to 100 mL 
Medium: Isopropyl alcohoi 

* 6. The retention time of the major peak of the Sompfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assay* 

ASSAY 

* Procedurę 

Diluent: Dilute 68 mL of water with isopropyl alcohoi 
to 1 L. 

Mobile phase: Tetrahydrofuran and water (4:6) 
Standard solution: 0.8 mg/mL of USP Propofol RS in 
Diluent 

Sample solution: Transfer a volume of well-shaken In- 
jectable Emulsion, eauivalent to about 40 mg of pro¬ 
pofol, to a 50-ml volumetnt fiask. Dissolve in and di¬ 
lute with isopropyl alcohoi to volume, and mix* The 
solution contains about 0.8 mg/mL of propofol. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 
Column: 5-mm x 10-cm; 5-prn packing LI 
Fiow ratę: 2 mL/rmn 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column effkiency: NLT 1000 theoretical plates 
Taillng factor: NMT 1.5 
Reiative standard deviation: NMT 2% 

Analysis 

Samples: Standord solution and Sompfe solution 
Calculate the percentage of the labeled amount of pro¬ 
pofol (CuHmO) in the portion of Injectable Emulsion 
taken: 

Result = (rufrś) x (Cśf€u) x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard soiution 

Cs = concentration of USP Propofol RS in the 
5 tandord so/u don (m g/m L) 

Cu - nominał concentration of propofol in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-11 0,0% 

IMPURITIES 

* Limit of Free Fatty Acids 

[Notę—T o obtarn a liter of sufficient sensitivity for the 
blank reagent, it is necessary to add stearic acid at a 
concentration of approx*mately 1.0 mmol/L.] 

Blank titration: Weigh about 142,3 mg of stearic add 
into a 500-mL volumetnc fiask, Dissolve in and dilute 
with dehydrated alcohoi to volume to obtain the blank 
solution. Pipet lOmL of the blank solution into a 
100-mL beaker, and proceed as directed In the Anaiysis , 
beginning with "Add 0,5 mL of 0,05 N hydrochloric 
acid". 

Calculate the blank correction, fi, in mmol/L: 

Result = (NV tb /V b ) - Nu 

N = concentration of the titrant (mmol/L) 

Kito = volume of the titrant added between the first 
and second fnflection points for the Blank 
titration (mL) 

V B = volume of the blank solution used for the 
analysis (mL) 


Nu = concentration of stearic acid (mmol/L) 

Analysis 

Sample: A voiume of Injectable Emulsion, nomfnally 
equivalent to 100 mg of propofol 
Transfer the Sample to a 100-mL beaker. Add 0.5 mL of 
0,05 N hydrochloric acid, then dilute with a solution 
of alcohoi and water (45:20) to 60 mL. Titrate with 
0.05 M sodium hydroxide V5 to a potentiometric 
end point, using a suitable electrode. 

Calculate the free fatty acid content, in mmol/L: 

Result = (NV t /Vs) - B 

N - concentration of the titrant (mmol/L) 

Vi - vofume of the titrant added between the first 
and second inflection points (mL) 
l/i = volume of Injectable Emulsion used for the 
analysis (mL) 

B - blank correction factor (mmol/L), calculated as 
shown above 

Acceptance cnteria: NMT 7 mmol/L 

• ORGANIC IMPURITIES 

Diluent, Mobile phase, and Sample solution: Proceed 
as directed in the Assay* 

System suitability solution: DissoNe guantfties of USP 
Propofol RS, USP Propofol Related Compound A RS, 
and USP Propofol Related Compound B RS in Diluent to 
obtain a solution with concentrations of 0*8 mg/mL of 
propofol, and 0*002 and 0.0008 mg/mL of propofol re¬ 
lated compound A and propofol refated compound B, 
respectively. 

Standard solution: 0.002 mg/mL of USP Propofol Re¬ 
lated Compound A RS and 0.0008 mg/mL of USP Pro¬ 
pofol Related Compound B RS in Dituent 
Chromatographic system: Proceed as directed in the 
Assay, except that detection is at 254 nm* 

System suitability 
Sample: System suitability solution 
[Notę —The relative retention times for propofol related 
compound B, propofol, and propofol related com¬ 
pound A are about 0.8, 1.0, and 2.5, respectively.] 
Suitability reguirements 

Resolutlon: NLT 2*5 between propofol and propofol 
related compound B 

Column efficiency: NLT 1000 theoretical plates 
based on the propofol peak 
Taillng factor: NMT 1.5 for the propofol peak 
Relative standard deviation: NMT 2% for the pro¬ 
pofol peak 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the content of propofol related compound A 
and propofol related compound B, as a percentage of 
the Jabel content of propofol, in the portion of Inject- 
abie Emulsion taken: 

Result - (ru/cj) x (Qf Cu) x 100 

fy = peak response of propofol related compound 
A or propofol related compound B from the 
Sample solution 

r s = peak response of propofol related compound 
A or propofol related compound B from the 
Standard solution 

Ci = concentration of USP Propofol Related 

Compound A RS or USP Propofol Related 
Compound B RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of propofol in the 
Sample solution (mg/mL) 

Acceptance cnteria: NMT 0.5% of propofol related 
compound A; NMT 0.5% of propofol related com¬ 
pound B 


SPECIFIC TESTS 

* Bactbrial Endotqxins Test (85): It contains NMT 033 

USP Endotoxm Units/mg of prapofoL 

* Steriuty Tests (71): Meets the reauirements 

* PH (791): 4.5-8.5' 

* Globule Size Oistribuiton m Lipid Injectable Emulsions 

(729): Meets the reąufrements 

* Other Requtrements: It meets the requirements in Injec- 

tions and Implanted Drag Products (1)* 

ADDfTIONAŁ REQUIREMENTS 

* Packaging and Storage: Preserve under an inert atmos- 

phere of nitrogen* Storę at controlled room temperaturę. 
Do not freeze. 

* Labeling: Label it to indude the following: Shake wetl 
before use* Do not use if there is evidenee of excessive 
creaming or aggregation, rf large droplets are yjsibfe, or 
if there are other forms of phase separation indrcating 
that the stabElity of the product has been compromised. 
Slight creaming, which should disappear after shaking, 
may be visible upon prolonged standmg. 

* USP Reference Standard* (11) 

U5P Endoloxin RS 
USP Propofol RS 

USP Propofol Related Compound A RS 
3,3'-5,y-TetraisoprGpyldiphenol. 

USP Propofof Related Compound B RS 
2,6-Diisopropylbenzoquinone. 


Propoxycaine Hydrochloride 



C, 6 H 26 N:Oj-HCI 330.85 

Benzoic acid, 4-amino-2-propoxy-, 2-(diethylamino)ethyl 
ester, monohydroehloride. 

2-(Diethylamino}ethyi 4-ammo-2-prGpoxybenzoate monohy- 
drochloride [550-83-4]. 

» Propoxycaine Hydrochloride, dried at 105° for 
3 hours, contains not less than 98*0 percent and 
not morę than 102*0 percent of CińhhelshCh - 
HCI. 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers* 

USP Reference standards (11)— 

USP Propoxycaine Hydrochloride RS 

Identification— 

A: Infrared Absorption (197K). 

B: Ułtraviołet Absorption (197U)— 

Solution: 10 jig per mL 
Medium: water* 

Absorptlvities at 303 nm, calcu la ted on the dried basis, do 
not differ by morę than 3.0%. 

C: A solution (1 in 100) responds to the tests for Chlande 
091). 

Melting rangę, Class I (741): between 146° and 151°. 
Loss on dryfng (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.2%. 
Chromato grap hic purlty— 

Solvent —Prepare a mixture of chloroform and methanol 
(9:1). 


Standard preparations—D\ssolve a ąuantity of USP Pro- 
poxycaine Hydrochloride RS in Solvent f and diiute quantita- 
tive(y, and stepwise if necessary, with Solvent to obtain a 
solution containing 0.5 mg per ml. Dilute quantitatively 
with So/mif to obtain Standard preparations having the fol- 
lowing compositions: 


Standard 

preparation 

Dilution 

Con centra- 
tlon (mg RS 
per ml\ 

Percentage 
(%, for com- 
parison with 
test sped- 
men> 

A 

1 in 2 

0.25 

0.5 

B 

1 in 5 

0.10 

0.2 

C 

1 in 10 

0.05 

0.1 


Fesf preparation —Dissolve an accurately weighed quantity 
of Propoxycaine Hydrochloride in SoWent to obtain a solu¬ 
tion containing 50 mg per mL 

Procedurę —Apply separately 5 pL of the fest preparation 
and 5 pL of each Standard preparation to a suitable thin- 
layer chromatographic piąte (see Chromatogrophy (621 )) 
coated with a 0.25-mm layer of chromatographic silica gel 
mlxture. Position the piąte in a chromatographic thamber, 
and devdop the chromatograms En a solvent system consist- 
ing of a mixture of chloroform, methanol, and SsopropyE- 
amine (96:2:2) untfl the solvent front has moved about 
threeJourths of the length of the piąte. Remove the piąte 
from the developing chamber, mark the solvent front, and 
aflow the solvent to evaporate, with the aid of warm circu- 
lat ng air. Examine the piąte under short-wave!ength UV 
lignt, and again after exposing the piąte to iodine vapors for 
a few minutes and spraying it with 7 N sulfuhc acid. In each 
instance, compare the intensities of any secondary spots ob- 
served tn the chromatogram of the Test preparation with 
those of the printipal spots in the chromatograms of the 
Standard preparations: no secondary spot Is morę intense 
than the principal spot obtained from Standard preparation 
A (0.5%), and the sum of the intensities of all secondary 
spots obtained from the fef preparation does not exceed 
1 . 0 %. 

Assay—Dissolye about 500 mg of Propoxycaine Hydrochlo¬ 
ride, previously dried and accurately weigned, in 200 mL of 
ice-cold water containing 1 g of potassium bromide and 
2.5 mL of hydrochloric acid, and Utratę with OJ M sodium 
nitrite VS, using starch iodide paper as an extemai indicator* 
Perform a blank determination, and make any necessary 
correction. Each mL of 0.1 M sodium nitrite is equivalent to 
33,09 mg of GaH^NzCh ■ HCI. 


Propoxycaine and Procaine 

»y. drochlorldes and Levonordefrin 

Injection 

» Propoxycaine and Procaine Hydrochlorides and 
Levonordefrin Injection is a sterile solution of Pro- 
poxycaine Hydrochloride, Procaine Hydrochlo¬ 
ride, and Levonordefrin in Water for Injection. It 
contains not less than 95.0 percent and not morę 
than 105.0 percent of the labeled amount of pro- 
poxycaine hydrochloride (C 1 6HjńN 2 0 3 • HCI), not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of procaine 
hydrochloride (C 13 H 20 N 2 O 2 • HCI), and not less 
tnan 90.0 percent and not morę than 110.0 per- 
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cent of the (abeled amount of tevonordefrin 

{C9H11NOO. 

Packaging and storage—Preserve in single-dose contain- 
ers, preferably of Type I glass. 

Labellng—The labę! indicates that the Injection is not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a predpitate. 

USP Reference standards (11) — 

USP Endotoxin RS 
USP Epmephnne Bitartrate RS 
USP Procaine Hydrochloride RS 
USP Propoxycaine Hydrochloride RS 

Color and clarity —Ustng the Injection as the Test solution , 
proceed as directed for Color and darity under Mepivacaine 
Hydrochloride and tevonordefrin Injection. 

Identification— 

A; Cool a mixture of 70 mL of Injection and 10 mL of 
3 N hydrochloric acid in an ice bath to 0 *, add S mL of 
sodium nitrite solution (1 in 5), stirring gently, and 2 mL of 
a solution of 0,1 g of 2-naphthol in 5 mL of f N sodium 
hydroxide # and observe immediately: a bright oranae-red 
predpitate is formed (presence of a primary aminopnenyl 
group). 

B: It responds to the tests for C hloride (191>. 

C: To about 25 ml of Injection add 1 drop of ferric chlo- 
ride TS: the solution Immediately turns a light green and 
changes to a light blue within 1 minutę. Add 2 drops of 3 N 
hydrochloric acid: the color reverts to light green (presence 
ot levonordefnn). 

Bactenal Endotoxins Test (85)—It contains not morę 
than 0,8 USP Endotoxin Unit per mg of propoxycatne hy¬ 
drochloride. 

pH (791): between 3.5 and 5,0. 

Other reguirements —It meets the reąuirements under In- 
jections and Implanted Drag Products (1), 

Assay for propoxycaine and procaine hydrochlo- 
rides— 

Standard propoxycaine hydrochloride preparation —Prepare, 
by quantitabve and stepwise dllution, a solution in dilute 
hydrochloric acid (1 rn 6 ) containrng about 50 pg of USP 
Propoxycaine Hydrochloride RS, accurately weighed, in eath 

mL. 

Standard procaine hydrochloride preparation —Prepare, by 
uantitative and stepwise dilution, a solution in dilute hy- 
rochloric acid (I In 6 ) containing about 200 pg of USP 
Procaine Hydrochloride RS, accurately weighed, in each ml. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 100 mg of procaine 
hydrochloride, to a 125-rnL separator containrng 25 mL of 
chloroform and 10 ml of water. Add 5 mL of sodium car- 
bonate TS, shake vigorously, allow the layers to sępa ratę, 
and transfer the chloroform layer to a second separator, Ex- 
tract the aqueous layer with two 10-mL portions of chloro¬ 
form, adding the extracts to the second separator. Extract 
the combined chioroform extracts with 35 mL of dilute hy- 
drochforfc acid (1 in 6 ), transfer the chloroform to a third 
separator, and transfer the acid extract to a 100-mL voiu- 
metrie fiask. Extract the chloroform with two 10-mL portions 
of dilute hydrochloric acid (1 in 6 ), add the add extracts to 
the volumetric fiask, add dilute hydrochloric acid (1 in 6 ) to 
volume, and mix. Transfer 15,0 mL of this solution to a sec¬ 
ond IGG-mL volumetric fiask, add dilute hydrochloric acid (1 
in 6 ) to vofume, and mix. 

Procedurę—Con co mi tan tly determine the absorbances of 
the Standard preparations and the Assay preparation in 1 -cm 
celfs at 296 and 272 nm, with a suitable spectrophotome- 
ter, using water as the blank. Caiculate the guantity, in mg, 


of propoxycaine hydrochlonde (CićH^NżOj * HC!) in each 
mL of the Injection taken by the formula: 

(0,667C / V)(A296^a - A 272 A 3 ) /(A Ai — A 2 A 3 ) 

in which C is the concentration, in ng per mL, of USP Pro- 
poxycaine Hydrochloride RS in the Standard propoxycaine 
hydrochloride preparation . 

Caiculate the guantity, in mg, of procaine hydrochioride 
JCijHioNiOi ■ HCl) in each mL of the Injection taken by the 
formula: 

(0.667C/ V){AmA\ — Ai9$Ai) /(A\Aą - A 2 AO 

in which C is the concentration, in pg per mL, of USP Pro¬ 
caine Hydrochloride RS in the Standard procaine hydrochlo¬ 
ride preparation , V\s the volume, in mL, of Injection taken, 

Aj and Aa are the absorbances of the Standard propoxycaine 
hydrochioride preparation at 296 and 272 nm, respectively, 

Ai and Ai are the absorbances of the Standard procaine hy¬ 
drochloride preparation at 296 and 272 nm, respectivdy, and 
Am and Ai 72 are the absorbances of the Assay preparation at 
296 and 272 nm, respectively. 

Assay for levonordefrin— 

Eerw-dtrate solution, Buffer solution, and Standard prepara¬ 
tion— Prepare as directed under Epinephrine Assay (391). 

Assay preparation —Proceed with Injection as directed for 
Assay Preparation under Epinephrine Assay (391), except to 
read "levonordefrin" where ''epinephrine'' is specifiea. 

Procedurę —Proceed as directed for Procedurę under Epi¬ 
nephrine Assay (391). Caiculate the quantity, in mg, of ievo- 
nordefrin (C$H 13 NOj) in each mL of the Injection taken by 
the formula: 

(183,21 / 333,30)(0.Q5C/ V)(A 0 /Ad 

tn which 183.21 and 333.30 are the molecuiar weights of 
IevDnordefrin and epinephrine bitartrate, respectweiy, C is 
the concentration, rn pg per mL, of USP Epinephrine Bitar¬ 
trate RS in the Standard preparation , and V is the volume, in 
mt, of Injection taken. 


Propoxycaine and Procaine 
Hydrocnlorides and Norepinephrine 
Bitartrate Injection 

» Propoxycaine and Procaine Hydrochlorides and 
Norepinephrine Bitartrate Injection is a sterile so¬ 
lution of Propoxycaine Hydrochloride, Procaine 
Hydrochloride, and Norepinephrine Bitartrate in 
Water for Injection. łt contains not less than 
9S.0 percent and not morę than 105.0 percent of 
the labeled amount of propoxycaine hydrochlo¬ 
ride (CieHjeNjCh • HCl), not less than 95.0 per¬ 
cent and not morę than 105.0 percent of the la¬ 
beled amount of procaine hydrochloride 
(C 13 H 20 N 2 O 2 • HCl), and an amount of norepi¬ 
nephrine bitartrate (CaHnN0 3 • C-tHsOe • H 2 0 ) 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of norepinephrine (CgHnNOj). 

Packaging and storage —Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

Lafaeling —The label indicates that the Injection is not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a predpitate. 





USP Referenci standard* <11 >— 

USP Endotoxin RS 
USP Norepinephrine Bitartrate RS 
USP Procaine Hydrochloride RS 
USP Propoxycaine Hydrochloride RS 
Color and clarity—Using the Injection as the Test solution, 
proceed as directed for Color and clority under Norepineph¬ 
rine Bitartrate Injection. 

Identification— 

A: Cool a rmxture of 10 mL of Injection and 10 ml of 
3 N hydrochloric acid in an ice bath to 0°, add 5 mL of 
sodium nitrite solution (1 in 5), stirring gently, and 2 mL of 
a solution of 0.1 q of 2-naphthol in 5 mL of 1 N sodium 
hydroxide, and observe immediately: a bright orange-red 
precipltate is formed (presence of a primary aminophenyl 
group). 

B: It responds to the tests for Chloride <191), 

C: To about 5 mL of Injection add 1 drop of fenie chlo¬ 
ride TS: a green color develops (presence of norepinephrine 
bi tort ratę). 

Bacterial Eradotoxms Test <85>—It contalns not morę 
than 0,8 USP Endotoxin Unit per mg of propoxycaine hy¬ 
drochloride, 

pH (791): between 3.5 and 5.0. 

Other requirements—Et meets the requiremenfs under In - 
jections and fmplanted Drug Products (1). 

Assay for propoxycaine and procaine hydrochlo 
rides— 

Standard propoxycaine hydrochloride preparation—Prepare, 
by quantitative and stepwise dilution, a solution in 2 N hy- 
drochloric acid containing about 50 fig of USP Propoxycaine 
Hydrochloride RS, accurately weighed, in each mL. 

Standard procaine hydrochloride preparation —Prepare, by 
quantitative and stepwise diiution, a solution in 2 N hydro- 
chlortc acid containing about 200 jig of USP Procaine Hy¬ 
drochloride RS, accurately weighed, in each mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 100 mg of procaine 
hydrochloride, to a 125-mL separator containing 25 mL of 
chloroform and 10 mL of water, Add 5 mL of sodium car- 
banale TS, shake vigorously, allow the layers to separate, 
and transfer the chloroform layer to a second separator, Ex- 
tract the aqueous layer with two 10-mL portions of chloro¬ 
form, adding the extracts to the second separator. Extract 
the combined chloroform extracts with 35 mL of 2 N hydro¬ 
chloric acid, transfer the chloroform to a third separator, 
and transfer the add extract to a 100-mL volumetric fiask. 
Extract the chloroform with two 10-mL portions of 2 N hy- 
drochloric acid, add the acid extracts to the volumetrie fiask, 
dilute with 2 N hydrochloric acid to volume, and mix. Trans¬ 
fer 15,0 mL of this solution to a second 100-mL volumetric 
fiask, dilute with 2 N hydrochloric add to volume, and mix. 

Procedurę —Conrnmiranfly determine the absorbances of 
the Standard preporations and the Assay preporation t in 1 -cm 
cells, at 296 nm and 272 nm, with a suitable spectropho- 
tometer, using water as the blank. 

Calculate the quantity, in mg, of propoxycaine hydrochlo- 
ride ♦ HCl) in each mL of the Injection taken by 

the formula: 

(0 .667C/V)(A 2 96A, - A 2 ^)/(A t A, - A 2A1) 

in which C is the concentration, in pg per mL, of USP Pro- 
poxycaine Hydrochloride RS in the Standard propoxycaine 
hydrochloride preparation , V\s the voiume, in mL, of Iniec- 
tion taken, A\ and A 2 are the absorbances of the Standard 
propoxycQine hydrochloride preparation at 296 nm and 272 
nm, respectively, A 3 and Aa are the absorbances of the Stan¬ 
dard procaine hydrochloride preparation at 296 nm and 272 
nm, respectively, and A 290 and A 212 are the absorbances of 
the Assay preparation at 296 nm and 272 nm, respectively. 


Calculate the ouantity, in mg, of procaine hydrochloride 
(C 13 H 20 N 2 O 2 * HCl) in each mL of the Injection taken by the 
formula: 

(0 .667C/V)(A 27 zAi - A296A 2 )/(A,A4 - A 2 A,) 

in which C is the concentration, in pg per mL, of USP Pro- 
ca ne Hydrochloride RS in the Standard procoine hydrochlo- 
rióe preparation, and V is the volume, in mL, of Injection 
taken. 

Assay for norepinephrine— 

Ferro-dtrate solution, Buffer solution, and Standard preparo- 
tion— Prepare as directed under Fpinephrine Assay (391), ex- 
cept to read '"USP Norepinephrine Bitartrate R5" for "USP 
Epinephrine Bitartrate RS" throughout. 

Assay preparation —Prepare as directed for Assay Prepara¬ 
tion under tpinephrine Assay (391) except to read "norepi¬ 
nephrine" where "epmephrine" is spedfied. 

Procedurę —Proceed as directed for Procedurę under Epi¬ 
nephrine Assay (391). Calculate the quantity, in mg, of nor¬ 
epinephrine (CrHmNOO in each mL of the injection taken 
by the formula: 

(169.1 8 / 337.28K0.O5C/ V)(A 0 f As) 

in which 169.18 and 337.28 are the molecular weights of 
norepinephrine and norepinephrine bitartrate monohydrate, 
respectwely; C is the concentration, in pg per mL, of USP 
Norepinephrine Bitartrate RS in the Standard preparation; 
and V is the volume, in mL, of Injection taken. 


Propranolol Hydrochloride 



C 16 Hj,N0 2 -HCI 295.80 

2-Propanoi, 1 *[(1 -methylethyl)amino]-3- 
(1-naphthalenyloxy)-, hydrochloride, (±)-; 

(±jh1-(lsopropylamino)-3-(1 -naphthyloxy)-2-propanol hydro- 
Chforide [318-98-9]. 

DEFINITION 

Propranolol Hydrochloride contains NLT 98.0% and NMT 
101.5% of propranolol hydrochloride (CiaH^NO? * HCl), 
calcu la ted on tne dried basis. 

IDENTIFICATION 

■ A. Infrared Absorption (197M) 

* R. The retention time of the major peak of the Sampie 
solution corresponds to that of tne standard solution , as 
obtained in the Assay. 

* C. Identification Tests—General, Chtoride (191): Meets 
the reguirements 

ASSAY 

■ Procedurę 

Mobile phase: Dissolve 0.5 g of sodium dodecyl sulfate 
in 18 ml of 0.15 M phosphoric add. Add 90 mL each 
of aceton i tri Je and methanol, dilute with water to make 
250 mL, mix, and pass through a suitable filter of 0,5- 
tim porę size. 

Standard stock solution: 1 mg/ml of USP Propranolol 
Hydrochloride RS in methanol 
Standard solution: 0.2 mg/mL of USP Propranolol Hy¬ 
drochloride RS rn methanol from Standard stock solu¬ 
tion. Pass this solution through a suitable filter of 0.7- 
pin porę size. 
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System suitability stock solution: 0.25 mg/mL of pro- 
cainamide hydrochloride in methanol 
System suitability solution: Comblne 5 ml each of Sys¬ 
tem suitability stock solution and Standard stock solution 
in a 25-mL volumetric fiask, and difute with methanol 
to volume. 

Sample stock solution: Prepare 1 mg/mL as follows. 
Transfer about 50 mg of Propranolol Hydrochloride to a 
50-mL volu mętne fiask. Add 45 mL of methanol, shake, 
and sonicate for 5 min. Difute with methanol to vol- 
ume, and pass through a suitable filter of 0,7-^im porę 
size. 

Sample solution: 0.2 mg/mL of Propranolol Hydro¬ 
chloride in methanol from Sample stock soiution 
Chromatographk system 
(See Chromatogrophy {621), System Suitability.) 

Modę: LC 

Detector: UV 290 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
FIow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Sampfes: Standard solution and System suitability 
solution 

[NOTH—The relative retention times for proca rnamide 
and propranoloi are about 0.6 and 1.0, respectively, 
System suitability solution.] 

Suitability requirements 

Resolution: NLT 2.0 between the procamamide and 
propranolol peaks, System suitability solution 
Tailing factor: NMT 3*0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of propranolol hydrochloride 
(Ci 6 H 2 tNO^ HG) in the portion of Propranolol Hy- 
drochloride taken: 

Result = (fu/rs) x (C s /Q) x 100 

fu = peak response of propranolol from the Sample 
soiution 

fs = peak response of propranolol from the 
Standard solution 

Ci = concentration of USP Propranolol 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = concentration of Propranolol Hydrochloride in 
the Sample solution (mg/mL) 

Aeceptance criteria: 98.0%-lQ].5% on the dried basis 

IMPURITIES 

■ Residue on iGNiTiON (281): NMT 0.1% 

SPEOIFIC TESTS 

* Mełting Rangę or Temperaturę, C/cm la (741): 

1 Ś2*-T 65° 

* Optical Rotation, Spedfic Rotation (7815) 

Sample solution: 40 mg/mL in water 
Acceptance criteria: -1.0* to +1.0* 

* Łoss ON Drving (731) 

Analysis: Dry a sample at 105° for 4 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAŁ REQUIREMENT5 

* Packaging and Stgrage: Preserve in well-closed contain- 

ers. Storę at controlled room temperaturę. 


• USP Reference Standard; (11) 

USP Propranolol Hydrochloride RS 


Propranolol Hydrochloride Extended- 
Release Capsules 

DEFINITION 

Propranolol Hydrochloride Extended-Release Capsules con- 
tain NLT 90*0% and NMT 110.0% of the labeled amount 
of propranoloi hydrochloride (Ci^iNCb * HCI). 

IDENTIFICATION 

* INFRARED A&SORPTION (197M) 

Sample: Transfer the eon ten ts of a number of Capsules, 
equivalent to 160 mg of propranolol hydrochloride, to a 
glass mortar. Add 5 mL of water, and triturate the mix- 
turę with a glass pestle. Transfer the suspensron to a 
centrifuge tubę with the aid of 10 mL ot water. Add 
i ml of 1 N sodium hydroxlde. Add 15 mL of ether, 
and shake by mechanical means for 5 min. Centrifuge 
the mixture, and transfer as much of the ether layer as 
ossibte to a second centrifuge tubę* Add 0.1 mL of 
ydrochloric acid to the ether extract, and shake. Cen- 
trlfuge, and discard the ether layer. Add 15 mL of ether 
to the predpitate, and shake by mechanical means for 
5 min. Centrifuge, and discard the ether layer. Dry the 
predpitate in vacuum at 45° for 30 min. Transfer a 
smali amount of the dried predpitate to a mortar, and 
grind to a fine powder. 

A5SAY 

* Procedurę 

Buffer: 6.8 mg/mL of monobasic potassium phosphate. 
Pass the solution through a fil ter of 0,5-pm or finer 
porę size before use. 

Mobile phase: Acetonitrile and Buffer (7:1 3) 

Diluent: Acetonitrile and water (7:13) 

Standard stock solution: 200 pg/mL of USP Proprano- 
lal Hydrochloride RS in methanol 
Standard solution: 20 pg/mL in Diluent from Standard 
stock solution 

Sample stock solution Transfer the contents of Cap¬ 
sules (NLT 10) to a surtable volumetrk fiask. Add meth¬ 
anol (60% of the vo!ume of the fiask), and swiri by 
mechanical means for 2 h. Allow to stand for 16 h, 
then sonicate for 30 min, and swiri for 30 min. Dilute 
with methanol to volume, and centrifuge a portion of 
the soiution. Use the elear supernatant for further use. 
Sample solution: Nominally equ3valent to 20 pg/mL of 
propranolol hydrochloride in Difuent from Sample stock 
solution 

Chromatographk system 
(See Chromatogrophy (621 >, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 15-cm; 5-pm packing U 
FIow ratę: 2 mL/min 
Injection srze: 20 pi 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for propranolol is about 5-9 
min.] 

Suitability reguirements 
Column efficiency: NLT 1000 theoretical plates 
Tailfng factor: NMT 3 
Relative standard deviatlon: NMT 2% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of C 16 H 2 iN 02 ■ HCI in each 
Capsule taken: 


Result - fWrci x x mn 





ru = peak response from the Sampie soiution 

r s = peak response from the Standard soiution 

Cs = concentration of USP Propranolol 

Hydrochfonde RS in the Standard soiution 
(pg/mL) 

Cu = nominał concentration of propranolol 

hydrochloride in the Sampie soiution (pg/mL) 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
e DlSSOLUTION (711) 

Test 1: If the product complies with this test, the fabel- 
Ing indicates that it meets USP Dissolution Test 7. 
pH 1.2 buffer soiution: Dissolve 2.0 g of sodium chlo- 
rlde in water, add 7.0 mL of hydroehlorie acid, and 
diJute with water to 1 L 

pH 6.8 buffer soiution: 21.72 mg/ml of anhydrous 
dibaslc sodium phosphate and 4.94 mg/mL of citric 
acid monohydrate in water 
Media: Proceed as directed under Method B for 
Dełayed-Releose Dosage Forms, using 900 ml of phi L2 
buffer soiution during the Add stage, and conduct the 
test for 1.5 h. For the Buffer stage , use 900 ml of pH 
6.8 buffer soiution, conduct the test for 2.5 h (this is 
the 4-h time point: 1.5 h In Add stage plus 2.5 h in 
Buffer stage), conduct the test for the additional time 
points, always considering Ti = 1.5 h, and use the ac¬ 
ceptance cnteria given under Tolerances. 

Apparatus 1: 100 rpm 
Times: 1.5, 4, 8, 14, and 24 h 

Standard soiution: USP Propranolol Hydrochloride RS 
at a known concentration tn water 
Sampie soiution: Pass a portlon of the soiution under 
fest through a suita ble fi (ter. Dilute with Medium , If 
necessary. 

Spectrometric conditions 

(See Ultravfolet-Visible Spectroscopy (857),) 

Modę: UV 

Anaiytical wavelength: Maximum absorbance at 320 
nm, with respect to a baseline drawn from 355 nm 
through 340 nm 

Analysis 

Samples: Standard soiution and Sampie soiution 
Toierances: The percentages of the labeled amount of 
Ci 6 H2iN 0 2 ■ HCI atssolved at the times specified can¬ 
to rm to Acceptance Tobie 2. 


Time 

(to 

Amount 

Oisscslved 

1.5 

NMT 30% 

4 

35%-óO% 

8 

55%-8Q% 

14 

70%~95% 

24 

81%-110% 


Test 2: if the product complies with this test, the tabel- 
Ing indicates that it meets USP Dissolution Test 2. 
pH 1.2 buffer soiution: DIssolve 2.0 g of sodium chlo- 
ride in water, add 7.0 mL of hydroehlorie add, and 
dilute with water to 1 L. 

pH 7.5 buffer soiution: Dissolve 6.8 g of monobasic 
potassium phosphate and 1.6 g of sodium hydroxide 
in 900 mL of water, adjust with 1 N sodium hydroxide 
to a pH of 7.5, and dilute with water to 1 L. 

Media: Proceed as directed under Method B for 
Delayed-Release Dosage Forms , using 9Q0mLofptt 1.2 
buffer soiution during the Add stage f and conduct the 
test for 1 h. For the Buffer stage , use 900 mL of pH 7.5 
buffer soiution , conduct the test for 2 h (this is the 3-h 
time point: 1 h in Add stage plus 2 h In Buffer stage), 
conduct the test for the additional time polnts, always 
considering Ti = 1 h, and use the acceptance criteria 
given under Tolerances . 


Apparatus 1: 50 rpm 

Times: 1, 3, 6, and 12 h 

Standard soiution: USP Propranolol Hydrochloride RS 
at a known concentration in water 

Sampie soiution: Pass a portion of the soiution under 
test through a suitable filier. Dilute with Medium, if 
necessary. 

Spectrometric conditions and Analysis: Proceed as 
directed under Test 7. 

Tolerances: The percentages of the Eabeled amount of 
C^HaiN02 * HCI dissoIved at the Limes specified con- 
form to Acceptance Tobie 2< 


Time 

ito 

Amount 

Dissoli/ed 

1 

NMT 20% 

3 

20%^45% 

6 

45%-80% 

12 

NLT 80% 


Test 3: If the product complies with this test the la bel- 

ing Indicates that If meets USP Dissolution Test 3. 

Acid stage medium: pH 7.2 buffer soiution (prepared 
by dissolving 2.0 q of sodium chloride in water, add- 
ing 7.0 mL of hydroehlorie acid, and dlluting with 
water to 1000 mL); 900 mL 

Buffer stage medium: pH 6.8 phosphate buffer; 

900 ml 

Apparatus 1: 100 rpm 

Standard sfock soiution: 1 mg/mL of USP Propranolol 
Hydrochloride RS in water 

Working standard soiution: Quantitatively dilute the 
Standard stock soiution with water to obtain a finał 
concentration of about (L/1000) mg per mL, where L 
is the Capsuie labę! claim in mg. 

Analysis: Conduct the test in Acid stage medium for 
1.5 h, sampie, and pass through a suitable fiiter of 
0.45-jjm or finer porę size. Replace the Acid stage me- 
dtum with the Buffer stage medium, and conduct the 
test for 2.5 li (this is the 4-h time point: 1.5 h In Acid 
stage medium plus 2.5 h in Buffer stage medium), con¬ 
duct the test for the additional time points, always 
considering Ti - 1.5 h, and use the acceptance criteria 
given under Tolerances. Determine the amount of 
C 10 H 21 NO 2 - HCI dissofved, using UV absorbances at 
the wavelength of maximum absorbance at about 320 
nm, with respect to a baseline drawn from 355 nm 
through 340 nm, using a 1-cm cel! and water as the 
blank. 

Determine the percentage of propranolol hydrach lorlde 
dissolved using the spectrophotometric procedurę as 
directed for Test L 

Tolerances: The percentages of the labeled amount of 
CióHziNO^ - HCI df 5 solved at the times specified eon- 
form to Acceptance Table 2. 


Time 
(to 

Amount 

Oissolued 

1.5 

NMT 15% 

4 

NMT 30% 

8 

25%-60% 

14 

55%-85% 

24 

NLT 75% 


Test 4: If the product complies with this test, the labeh 
tng Indicates that it meets USP Dissolution Test 4. 

Acid stage medium: pH 1.2 buffer soiution (prepared 
by dissoMng 2.0 g of sodium chloride in water, add* 
tng 7.0 mL of hydroehlorie acid, and dlluting with 
water to 1000 mL); 900 mL, deaerated 
Buffer stage medium: pH 6.8 phosphate buffer; 

900 ml, deaerated 
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Apparatus 1: 100 rpm 

Times: 1.5 h In add stage; 4, 8, 14, and 24 h in 
buffer stage 

Standard solution: OJ 8 mg/ml of USP Propranolol 
Hydrochloride RS in water 

Anaiysis: Conduct the test in Add stage medium for 
1,5 h, sample, and pass through a suitabie fiJter of 
10-pm or finer porę size, Replace the Add stage me¬ 
dium with the Buffer stage medium, and conduct the 
test for 2.5 h (this rs the 4-h time point: 1.5 h in Add 
stage medium plus 2.5 h in Buffer stage medium), con¬ 
duct the test for the additional time points, always 
considering Ti = 1,5 h, and use the acceptance criteria 
given under Tolerances. Determine the amount of 
Ct ń HnN02 - HCI dissolved, ustna UV absorbances at 
the wavelength of maximum absorbance at about 320 
nm, with respect to a baseline drawn from 355 nm 
through 340 nm, using a 1 -cm celi and water as the 
blank. 

Tolerances: The percentages of the labeled amount of 
C^H^iNOi ■ HCI dissoived at the times specified con- 
form to Acceptance Table 2 . 


Time 

(h) 

Amount 

Dis5olved 

1.5 

NMT 30% 

4 

27%-52% 

8 

52%^77% 

14 

70%-95% 

24 

81 110% 


• Unrformity of Dosage Units (905): Meet the 

requirements 

Procedurę for content uniform iły 
Standard solution: 40 ]ig/mL or USP Propranolol Hy- 
drochloride RS in methanol 
5ample stock solution: Transfer the contents of 1 
Capsule to a suitabie volumetric fiask. Add methanol 
(70% of the volume of the fiask), swirl occasionally for 
30 min, sonicate for 1 min, and then swirl occasionally 
for an additional 30 mrn. Dilute with methanol to voJ- 
ume, and centrifuge a portlon of the solution, Use the 
elear supernatant for preparing the Sn nipie solution . 
Sample solution: Equivalent to 40 pg/mL in methanol 
from Sample stock solution 
Spectrometric conditions 
(See Ultravioiet-Visible Spectroscopy (857).) 

Modę: UV 

Analyticai waveJength: 290 nm 
Celi: 1 cm 
Blank: Methanol 

Cafculate the percentage of Ci. 6 H z iN 02 ■ HCI in the 
Capsule taken: 

Result - (Au/As) x (Cs/Cu) x 100 

Au = absorbance of the Sample solution 
A s - absorbance of the 5 fon dard solution 
C s = concentration of USP Propranolol 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = concentration of the Sample solution (jig/mL) 

ADDITIONAL REQUIREMENT5 

* PACKAGING and Storage: Preserve in well-dosed 
contatners. 

o Labeling; The labding States the Dissolution Test with 
which the product complies. 


* USP Reference Standards (11) 

USP Propranolof Hydrochloride RS 


Propranolol Hydrochloride Injection 

DEFINITION 

Propranolol Hydrochloride Injection is a stenie solution of 
Propranolol Hydrochloride in Water for Injection. It con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of Propranolol Hydrochloride (CieH^NOz ■ HCI), 

IDENTIFICATION 

a A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

A5SAY 

PROCEDURĘ 

Mobile phase: Dissolye 0.5 g of sodium dodecyl sulfate 
in 18 ml of 0,15 M phosphonc add. Add 90 ml of ace- 
tonitrile and 90 mL of methanol, dilute with water to 
make 250 ml, and pass through a filter of 0,5-pm porę 
size. 

Standard stock solution: 1 mg/mL of USP Propranolol 
Hydrochloride RS in methanol 
Standard solution: 0.2 mg/ml of USP Propranolol Hy¬ 
drochloride RS in methanol from Standard stock solu- 
tion . Pass through a suitabie filter of 0.7-pm or finer 
porę size. 

System suit ab lifty stock solution: 0.25 mg/mL of pro- 
cainamide hydrochloride in methanol 
System suitability solution: Dilute with methanol, 

5 mL each of System suitability stock solution and Stan¬ 
dard stock solution in a nominally 25-mL yolumetric 
fiask, to volume. 

Sample solution: Equivaient to 0.2 mg/ml of propran¬ 
olol hydrochloride from a volume of Injection dlluted 
with methanol 
Chromatographic system 
(See Chromatograpny (621}, System Suitability ,) 

Modę: LC 

Detector: UV 290 nm 

Column: 4,6-mm x 25-cm; 5-f.im packing L7 
FJow ratę: 1,5 mL/min 
Injection volume: 20jiL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he reiative retention times for procainamide 
and propranolol are 0.6 and 1.0, respectivefy. System 
suitability solution.] 

Suitability requirements 

Resolution: NLT 2.0 between procainamide and pro- 
pranolol, System suitability solution 
Tailing facto r: NMT 3,0, Standard solution 
Refative standard deviatron: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabeied amount of 
propranofol hydrochloride {C 16 H 2 iNQ 2 * HCI) in the 
portion of Injection taken: 

Result - (rufr$) x (Cj /Cu) x 100 

ru = peak response of propranolol from the Sample 
solution 

fs - peak response of propranolol from the 
Standard solution 

Cs - concentration of USP Propranolol 

Hydrochloride RS in the Standard solution 

(mg/mL) 











Cu = nominał concentration of propranolol 
hydrochloride in the Sample solution 
(mg/mL) 

Aceeptarrce criteria: 90.0%-110.0% 

SPECIFIC TE5TS 

* Bacterial Endotoxins Test {85): NMT 55.6 USP Endo- 
toxin Units/mg of propranolol hydrochloride 

* PH {79 T): 2.8-4.0 

* Other Requ!KEMENt$: It meets the reąuirements in Injec - 

tions and fmpfanted Drag Products {1>, 

ADDITIONAL REQUIREEVIENTS 

* Packaging ano Storage: Preserve in smgie-dose, light- 
resistant containers, preferably of Type I gtass. 

* USP Reference Standards {11) 

USP Endotoxin RS 

USP Propranolol Hydrochloride RS 


Propranolol Hydrochloride Tabiets 

» Propranolol Hydrochloride Tabiets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
CisHziNOj- HCI. 

Packaging and storage-*Preserve in well-closed, Jight-re- 
sistant containers. 

USP Reference standards {11>— 

USP Propranolol Hydrochloride RS 

Identification —The chromatogram of the Assay prepara- 
tion obtained as directed in the Assay exhibits a major peak 
for propranolol, the retention time of which corresponds to 
that exnibited tn the chromatogram of the Standard prepa¬ 
rat ton obtained as directed in the Assay . 

Dissolution (711)— 

Medium: dilute hydrochloric add (1 in 100); tOOOmL 

Apparatus 1: lOOrpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of C] 6 H 2 iN 02* HCI dis- 
5olved from UV absorbances at the wavelength of maximum 
absorbance at about 289 nm of fiJtered porttons of the solu¬ 
tion under test, suitably diluted with Medium , if neeessary, 
in comparison with a Standard solution having a known 
concentration of USP Propranolol Hydrochloride RS in the 
same medium. 

Toierances— Not less than 75% (Q) of the labeled amount 
of Ci^H 2 iN0 2 ■ HCI is dissolved in 30 minutes. 

Uniformlty of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —Transfer 1 Tablet to a 
1 GO-mL volumetric fiask, add 5 mL of dilute hydrochloric 
add (1 in 100), and let stand, swirling occasionally, until it 
is disintegrated, Add about 70 mL of methanol, and soni- 
cate for about 1 minutę. Dilute with methanol to volume, 
mix, and centrifuge a portion of the solution. Dilute an ali~ 
quot of the elear solution cfuantitativeiy with methanol to 
rovide a solution containing about 40 pg of propranolol 
ydrochfonde per ml. Concomitantly determine the ab¬ 
sorbances of this solution and of a solution of USP Propran¬ 
olol Hydrochloride RS in methanol, at a known concentra¬ 
tion of about 40 pg per mL, in 1 -cm cells at the wavelenqth 
of maximum absorbance at about 290 nm, with a suitable 
spectrophotometer, using methanol as the blank. Caiculate 


the quantity, in mg, of Ci ń H 2 iN0 2 * HCI in the Tablet by the 
formula: 

(T/D)C(Au/A$ 

in which T is the labeled guantity, in mg, of propranolol 
hydrochloride in the Tablet, D is the concentration, in ug 
per mL, of the solution from the Tablet, based on the la- 
beled quantky per Tablet and the extent of dilution, C is the 
concentration, in {ig per mL, of USP Propranolol Hydrochlo- 
riee RS in the Standard solution, and A u and As are the 
absorbances of the solution from the Tablet and the Stan¬ 
dard solution, respectively. 

Assay— 

Mobile phose, Standard preporation, Resolution solution, 
and Chromatographic system —Prepare as directed in the As¬ 
say under Propranolol Hydrochloride . 

Assay preporation —Weigh and finely powder not less 
than 20 Tabiets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of propranolol hy¬ 
drochloride, to a 50-mL volumetric fiask, add 40 mL of 
methanol, shake, and sonicate for 5 minutes. Dilute with 
methanol to volume, mix, and filter through a 0,7-pm or 
finer porosi ty filter. Transfer 5.0 mL of this solution to a 
25-mL volumetric fiask, dilute with methanol to volume, 
and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Propranolol Hydrochloride . Caiculate the quantity, in 
mg, of Ci 6 H 2 iN 0 2 • HCI in the portion of Tabiets taken by 
the formula: 

250C(r w /r s ) 

in which C is the concentration, in mg per mL, of USP Pro¬ 
pranolol Hydrochloride in the Standard preporation , and r u 
and n are the propranolol peak responses obtained from the 
Assay preporation and the Standard preporation , respectively. 


Propranolol Hydrochloride and 
Hydrochlorothiazide Tabiets 

» Propranolol Hydrochloride and Hydrochlorothi¬ 
azide Tabiets contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amounts of propranolol hydrochloride 
(CisHjiNOż ■ HCI) and hydrochlorothiazide 
(OHaClNaC^Sj). 

Packaging and storage— Preserve in well-dosed eon tai n- 
ers. 

USP Reference standards (11)— 

USP Benzothiadiazine Related Compound A RS 
4-Amino-ó-ch!oro-1 / 3-benzenedi$ulfonamide. 
CfiHflCINiO^ 285.73 
USP Hydrochlorothiazide RS 
USP Propranolol Hydrochloride RS 
Identification— 

A: fnfrared Absorption {197M)— 

Test specimen —Transfer a quantity of finely powdered 
Tabiets, equivalent to about 100 mg of propranolol hydro- 
chloride, to a 50-mL centrifuge tubę, add 15 mL of water 
and 1 mL of 1 N sodium hydroxide, and mix. Add 20 mL of 
ether, cap the tubę, and shake by mechanical means for 
5 minutes. Centrifuge the mixture, and transfer as much of 
the ether layer as possible to a second centrifuge tubę. Add 
0.05 mL of hydrochloric add to the ether extract, and 
shake. Centrifuge, and discard the ether layer. Add 20 mL of 
ether to the residue in the tubę, and shake by mechanical 
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means for 5 minutes. Centrifuge, and discard the ether 
layer. Dry the residue in the tubę in vacuum at about 50° 
for 30 minutes. Transfer a smafl amount of the dried residue 
to a mortar, and grind to fine powder. 

Standard spedmen: a stmifar preparation of USP Pro- 
pranolol Hydrochloride RS. 

B: infrared Ahsorplion (197M)— 

Jest spedmen —-Transfer a quantity of finely powdered 
Tablets, equivalent to about 100 mg of hydrochlorothiazide, 
to a 35-mL centnfuge tubę, add 30 mL of acetone, mix, and 
allow to stand for 30 minutes, with occasional shaking. Cen- 
trifuge, and decant the acetone extract Into a beaker, dis- 
carding the residue in the centnfuge tubę. Evaporate the 
acetone extract on a steam bath to dryness, aad 10 mL of 
0.1 N sodium hydroxide, and mrx, using a spatula to dis- 
lodge any residue from the beaker. Transfer the suspension 
to a 125-mL separator, and wash the beaker with about 
5 mL of water, adding the washing to the separator. Add 
50 mL of ether to the separator, snake for 2 minutes, and 
allow the phases to separate. Draw off the elear lower layer, 
filtering it into a beaker. Add 1 N hydrochloric add drop- 
wise with stirrlng until a pH of about 2 is reached. [notę— 
Predpitation occurs durrng the addition of the add.] When 
predpitation is complete, deoant the supernatant, and wash 
the p red pi tatę with 5 ml of water. Dry the precipitate at 
105° for 30 minutes. 

Standard specimen: a similar preparation of USP Hydro- 
chlorothiazide RS. 

DissoEutiOfi (711)— 

Medium ; 0,01 N hydrochloric add; 900 mL. 

Apparotus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Filter a portlon of the solution under test, 
transfer 10.0 mL of the fiftrate to a suitable capped bottle, 
and add 5.0 mL of water, 1.0 mL of 5 N sodium hydroxide, 
and 25.0 mL of n-heptane. Cap the bottle, shake by me- 
chanical means for 5 minutes, and allow the layers to sepa¬ 
rate, centrifuging if necessary, to obtain elear upper (rc-hep- 
tane) and lower (agueous) extracts. Determine the guantity, 
in pg, of propranolol hydrochloride (CisH^NOz * HCl) in 
each ml of the n-heptane extract by employing UV absorp- 
tlon at the wayelength of maximum absorbance at about 
293 nm, in comparison with an n-heptane Standard solu¬ 
tion obtained by similarly treating and extracting a mixture 
of 5.0 ml of an agueous solution having a known concen- 
tration of USP Propranolol Hydrochloride RS and 5.0 mL of a 
0.005 N sodium hyclroxide solution having a known con- 
centration of USP Hydrochlorothiazide RS, using a blank 
consisting of the n-heptane extract obtained by similarly 
treating and extractinq 10.0 mL of water. Determine the 
quantity, in jug, of hyd roch lorothiazide (C 7 H b C1N 3 0,i 52) in 
each mL of the agueous extract by employing UV absorp- 
tion at the wayelength of maximum absorbance at about 
273 nm, in comparison with the agueous extract remaining 
from the preparation of the n-heptane Standard solution, 
using as a blank the agueous extract remaining from the 
preparation of the n-heptane blank extract. Calculate the 
guantity, in mg, of CteHziNO*- HCi dissolved by multiplying 
the guantity, in M9 \ t of propranolol hydrochloride in each ml 
of the n-heptane extract from the solution under test by 
2,25. Calculate the guantity, In mg, of C 7 H 3 CIM 3 ChS 2 dis- 
solved by multiplying the guantity, in pg, of hydrochforothi- 
azide in each ml. of the aqueous extract from the solution 
under test by 1,44, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CisHzjNCh • HCl and not less than 80% (Q) of the labeled 
amount of C7H3CIN3O4S2 is dissolyed tn 30 minutes, 
Umformity of dosage units (905): meet the require- 
ments for Content Uniformity with respect to propranolol hy- 
clrochloride and hydrochlorothiazide. 


Procedurę far content uniformity —Transfer a Tablet to a 
suitable Container, and add 500.0 mL of 0.1 N hydrochloric 
add, Shake until the Tablet has disintegrated, sonicate for 
30seconds, shake by mechanical means for 30 minutes, and 
then repeat the sonication and shaking. Centrifuge a por- 
tion of the solution, and transfer 6.0 mL of the elear super¬ 
natant and 15.0 mL of water to a suitable capped bottle. 
Add 1.0 ml of 5 N sodium hydroxide and 25.0 mL of n- 
heptane, cap the bottle, shake by mechanical means for 
5 minutes, and allow the layers to separate, centrifuging, if 
necessary, to obtain elear upper (n-heptane) and lower 
(agueous) layers (test Solutions), Preparę a similar Standard 
solution by mixing 6,0 mL of 0,1 N hydrochloric add, 

3.0 mL of water, 6.0 mL of an aqueous solution hav3nq a 
known concentration of USP Propranolol Hydrochloride RS, 
and 6.0 mL of a 0.04 N sodium hydroxide solution having a 
known concentration of USP Hydrochlorothiazide RS, and 
proceeding as directed for the test Solutions, beginning with 
"Add 1,0 mL of 5 N sodium hydroxide." Prepare similar 
blank n-heptane and agueous extracts by adding 6.0 mL of 
0,1 N hydrochloric acid to 15.0 mL of water, and proceed- 
Ing as directed for the test Solutions, beginning with "Add 
1.0 mL of 5 N sodium hydroxide". Concomitantly determine 
the absorbances of the n-heptane test solution and the n- 
heptane Standard solution at the wavelength of maximum 
absorbance at about 293 nm, using the n-heptane blank 
extract to set the instrument, Calculate the quantity, in mg, 
of propranolol hydrochloride (CińH 2 iN02 ■ HCl) in the Tablet 
taken by the formula: 

(12,5 / 6)(Q(Au/ As) 

in which C Is the concentration, in Lig per ml, of USP Pro- 
pranołol Hydrochloride RS in the n-heptane Standard solu¬ 
tion; and Au and As are the absorbances at 293 nm of the n- 
heptane test solution and the n-heptane Standard solution, 
respective!y. Concomitantly determine the absorbances of 
the aqueous test solution and the aqueous Standard solu¬ 
tion at the wavelength of maximum absorbance at about 
273 nm, using the agueous blank extraet to set the instru¬ 
ment. Calculate the guantity, in mg, of hydrochlorothiazide 
(C/HgGNjChS^) in the Tablet taken by the formula: 

<11 /6)(Q (A u /A s ) 

in which C is the concentration, in pg per mL, of USP Hy¬ 
drochlorothiazide RS in the aqueous Standard solution; and 
Ay and A s are the absorbances at 273 nm of the aqueous 
test solution and the aqueous Standard solution, respec- 
tively. 

Related compounds— 

Tetrahutylammontum hyciroxide solution , Buffer, Mobile 
phase t and Chromatographic system —Proceed as directed 
under Assay . 

Standard solution —D 1sso1ve an accurately weighed guan¬ 
tity of USP Benzothiadiazine Related Compound A RS in 
methanol to obtain a solution having a known concentra¬ 
tion of about 0.5 mg per mL. Transfer an accurately meas- 
ured yolume of this solution, and dilute quantitatively, and 
stepwise if necessary, with Mobile phase to obtain a solution 
having a known concentration of about 0.5 pg per mL. 

Test solution —Use the Assay preparation pre pa red as di¬ 
rected in the Assay. 

Chromatographic system—Proceed as directed under As¬ 
say , except to chromatograph the Standard solution: the rel- 
ative standard deyiation Tor replicate injections is not morę 
than 5.0%. 

Procedurę —Separately inject eguai volumes (about 50 \il) 
of the Standard solution and Test solution into the chrom a to¬ 
graph, record the chrom a tog ram s, and measure the peak 







areas. Calcu [a te the percentage of benzothradiazine related 
compound A in the portion of Tablets taken by the formula: 

50( C/L)(ru/fs) 

rn which C is the concentration in pg per mL, of USP 
Benzothiadiazine Related Compound A RS in the Standard 
solution; L is the amount, in mg, of hydrochlorothiazide in 
the portion of Tablets taken, based on the labeled amount; 
and fu and r 5 are the peak areas of benzothiadlazine related 
compound A obtained from the Test solution and Standard 
solution , respecti veiy: not morę than 1,0% is found, 

Assay— 

Tetrahutylammonium hydrozide solution —Use a suitable 
aqueous or methanolic solution having a known concentra- 
tron of tetrabutylammonium hydroxide. 

Buffer^DfcsoWe 6.8 g of monobasic potassium phosphate 
rn 1000 ml of water in a 2000-mL volumetnc fiask. Add 
3.4 mL of phosphoric acid and a volume of Tetrabutylommo- 
nium hydroxide solution equivalent to about 2.6 g of tetrabu¬ 
tylammonium hydroxide, dilute with water to volume, and 
mix. Adjust, if necessary, with phosphoric acid or 10 N po¬ 
tassium hydroxide to a pH of 2.5 ± 0.1, and pass through a 
filter having a 0.5-pm or finer porosity. 

Mobile phase —Prepare a suitable mixture of Buffer and 
methanol (850:150). Make adjustments if necessary (see 
System Suitability under Chromatography (621)) so that the 
retention time of propranolol rs between 12 and 25 mim 
utes* 

Standard hydrochlorothiazide stock solution—Transfer 
about 25 mg of USP Hydrochlorothiazide RS, accuratefy 
weighed, to a 100-mL volumetnc fiask, add 15 mL of metłv 
anof, and mix to dtssdve. Dilute with Buffer to volume, and 
mix* 

Standard propranolol hydrochloride stock solution —Dissolve 
an accurately weighed quantity of USP Propranolol Hydra¬ 
ch foride RS in Mobile phase to obtain a solution having a 
known concentration of about 0.25/ mg per mL, / being the 
rado of the labeled quantity, in mg, of propranolol hydro¬ 
chloride to the labeled guantity, in mg, of hydrochlorothia¬ 
zide per Tablet. 

Standiard preparation —Transfer 5*0 mL of Standard hydro- 
chforothiazide stock solution and 5*0 mL of Standard propran¬ 
olol hydrochloride stock solution to a 25-mL volumetrie fiask, 
dilute with Mobile phase to volume, and mix. Thrs solution 
contains about 50 pq of hydrochlorothiazide and 50/ pg of 
propranolol hydrochloride per mL. 

Assay preparation—We\gh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 25 mg of Tnydrochlorothia- 
zlde, to a 500-mL volumetric fiask. Add 5 mL of water, mix, 
and a [Iow to stand for 5 minutes, with occasionaf swirling. 
Add 75 mL of methanol, mix, and sonlcate for 10 minutes, 
with occasional swirling, adding ice to the bath, if neces¬ 
sary, to mafntain the temperaturę at not morę than 207 
Add about 350 mL of Buffer to the fiask, and sonicate for 
10 minutes, with occasional swirling, maintainlng the tem¬ 
peraturę of the bath at not morę than 20°. Dilute with 
Buffer to voIume, and mix. Centrifuge a portion of this solu¬ 
tion, if necessary, to obtain a elear solution (Assay prepara - 
f/on)* 

Chromatographic system (see Chromatography (621))—The 
IEquid chromatograph is egutpped with a 270-nm detector 
and a 4^mm x 15<m coiumn that contains 5-pm packing 
LI. The flow ratę is about 1,5 ml per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re- 
sponses as dlreeted for Procedurę: the coiumn effldency de- 
termined from the propranolol peak is not less than 2500 
theorehcal plates; the tailing factor for the propranolol and 
hydrochlorothiazide peaks is not morę than 1.5; and the 


relative standard deviation for replicate injections is not 
morę than 2.0%. [notę—T he relative retention times are 
about 0.25 for benzothiadiazine related compound A, 0.4 
for hydrochlorothiazide, and 1.0 for propranolol.] 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograrm, and meas- 
ure the areas for the major peaks* Cakulate the quantities, 
in mg, of propranolol hydrochloride (C ló H 2l NOa - HCI) and 
hydrochforothiazide (GHaCINaO^) in the portion of Tablets 
taken by the same formula: 

0>5C(ru/rs) 

in which C is the concentration, in pg per mL, of the appro- 
priate Reference Standard in the Standard preparation; and 
r y and o are the peak responses of the corresponding 
analyte obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Propylene Glyeol 

ON 

.w 

u/: -- 


CjHeOj 76*09 

1,2-Propanediol; 

Propane-1,2-diol [57-55-6]. 

DEFINITION 

Propylene Glyeol contains NLT 99.5% of C 3 Hb02, 

IDENTIFICATION 

[Notę—C ompliance is determined by meeting the reguire- 
ments of Identification tests A, B t and C] 

* A. INFRARED ABSORPTION (197F) 

[NOTĘ—Undried spetimen.] 

* 0. LIMIT OF DlETHYLENE GLYCOI AND ETHYLENE GLYCOŁ 

Diluent: Methanof 

Standard solution: 2.0 mg/mL of USP Propylene Glyeol 
RS, 0.050 mg/mL of USP fthylene Glyeol RS, 0.050 mg/ 
mL of USP Diethylene Glyeol RS, and 0*10 mg/mL of 
2,2,2-trichloroethanol (interna! standard) in methanol 
Sample solution: 50 mg/mL of Propylene Glyeol and 
0.10 mg/mL of 2,2,2-tnchloroethanof {internal stan¬ 
dard) in methanol 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: GC 

Detector: Flame ionization 
Coiumn: 0.53-mm x 30-m fused-silica coated with 
3*0 pro C43 stationary phase, and a deactivated splrt 
liner with glass wool 
Temperaturę 
fnjector: 220° 

Detector: 250° 

Coiumn: See the temperaturę program table below* 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

(7min> 

Fina! 

Temperaturę 

n 

Hołd Time 
at Fina! 
Temperaturę 
(mini 

100 


100 

4 

100 

50 

120 

10 

120 

50 

220 

6 
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Carrier gas: Helium 
Injection size: t.G j.tL 
Flow ratę; 4.5 mL/min 

Injection type: The split flow ratio is about 10:1, 
System suitability 
S ample: Standard solution 

[Notę —For informational purposes only. See Impurity 
Tobie 1 for relative retention times for ethylene glycol, 
internal standard, and diethylene glycol The retention 
time for propylene glycol is 4 min.] 


Impurity Table 1 


Component 

Rebtive 

Retention 

Time 

Ethylene glycol 

0.8 

Propylene qlycol 

1.0 

Internal standard 

1.7 

Diethylene qlycol 

2.4 


Suitability requirement5 

Resolutton: NLT 5 between ethylene glycol and pro¬ 
pylene glycol 
Analysis 

Sample: Sample solution 

Acceptance criteria 

Diethylene glycol: If a peak at the retention time for 
diethylene glycol is present In the Sample solution , the 
peak response ratro relative to 2,2,2-tnchloroethanol is 
NMT the peak response ratio for diethylene glycol rel- 
ative to 2,2,2-tfiehloroethano! in the Standard solution: 
NMT 0.10% for diethylene glycol. 

Ethylene glycol: If a peak at the retention times for 
ethylene glycol is present in the Sample solution , the 
peak response ratio relative to 2,2,2-tnchlaroethanol is 
not morę than the peak response ratio for ethylene 
glycol relative to 2,2,2-trichlóroethanol in the Standard 
solution: NMT 0.10% for ethylene glycol is found. 

* C Examine the chromatograms obtained in Identification 
test B. The retention time of the propylene glycol peak of 
the Sample solution corresponds to tnat of the Standard 
solution . 


A5SAY 
* PROCEDURĘ 


Sample: Propylene Glycol 
Chromatographic system 
(See Chmmatograpny (621), System Suitability.) 
Modę: GC 

Detector: Thermai conducfivity 

Column: 1-m x 4-mm; 5% phase Gló; support S5 

Temperaturę 
Injector: 240° 

Detector: 250° 

Column: Increase from 120° to 200° at a ratę of 

57min. 


Carrier gas: Helium 
Injection size: 10 pL 

[NOTĘ—The approximate retention time for propylene 
glycol is 5.7 min, and the approximate retention times 
for the three isomers of dipropyfene glycol, when pres¬ 
ent, are 8.2, 9.0, and 10.2 min, re$pectively.] 

Analysis: Calculate the percentage of CjHeO^ in the 
Sample by dividing the area under the propylen e glycol 
peak by the sum of the areas under alf of the peaks, 
excludmg those due to ajr and water, and multiplyrng 
by 100: 


Result = [ru/(ru + Iru>] x 100 

tu = peak response for Propylene Glycol from the 
Sample 


Zr v = sum of indmdual impurity peak responses, 
excluding those due to air and water, from 
the Sample 

Acceptance criteria: NLT 99,5% 

IMPURJTIE5 
Inorganic Impurities 

* RESIDUE ON ICNITION (281) 

Sample: 50 g 

Analysis: Heat the Sample in a tared 100-mL shallow 
dish until it ignites, and allow lt to burn without fur- 
ther appfication of heat in a place free from drafts. 
Cool, moisten the residue with 0.5 ml of sulfuric add, 
and tgnlte to constant weight. 

Acceptance criteria: The weight of the residue is NMT 
3.5 mg. 

• Chloride and Sulfate, Chloride (221): A 1-mL portion 

shows no morę chloride than corresponds to 0.10 ml of 
0.020 N hydrochloric acid (70 ppm). 

* Chloride and Sulfate, Sulfate (221): A 5.0-ml portion 

shows no morę sulfate than corresponds to 030 mL of 
0.020 N sulfuric add (60 ppm). 

Defete the following: 

Heaw Metals (231) 

Analysis: Mix 4.0 mL with water to make 25 mL. 
Acceptance criteria: NMT 5 ppm# (Ofncw 

SPECIFIC TESTS 

• Specific GRAvrry (841): 1.035-1.037 

• ACtDITY 

Sample: 10 mL of Propylene Glycol 
Analysis: Add 1 mL of phenolpnthalein T5 to 50 mL of 
water, then add 0.1 N sodium hydroxide until the solu¬ 
tion remains pink for 30 s. Add the Sample, and titrate 
with 0.10 N sodium hydroxide until the origina! pink 
color returns and remains for 30 s. 

Acceptance criteria: NMT 0.20 mL of 0,1 0 N sodium 
hydroxide 

* Water Determination, Method I (921): NMT 0.2% 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storace: Preserve in tight containers. 

• USP Reference Standards (11) 

U5P Diethylene Glycol RS 
USP Ethylene Glycol RS 
USP Propylene Glycol RS 


Propylhexednne _ 

cnf* 


C w H*tN 155.28 

Cyclohexaneethanamme, N,a-dimethyJ-, (±)-, 
(±)-IV,a-Dimethykydohexaneethy!amine [101 -40-6]. 

» Propylhexedrine contains not less than 

98.0 percent and not morę than 101,0 percent of 

GoHaiN, 

Patkaging and storage—Preserve in tight containers, 

Identification— 

A: To 3 mL of water contained in a smali fiask add about 
OJ mL of rt and 0.5 mL of 1 N hydrochloric acid, and agi- 
tate the mixture until dear. Add 20 mL of trlnitrophenoi TS, 
Insert the stopper in the fiask, shake vigorously for a few 
minutes, and allow to stand for 2 hours. Filter, wash the 











UJI 


myuyyiypnj / r i nuuunc jq7? 


predpitate with about 20 mL of cold water, and dry in vac- 
uum at 60° for 4 hours: the picrate so obtained melts be- 
tween 108° and 110° (see Melting Rangę or Temperaturę 
<741)). [Caution: Pkrates may expłodeĄ 

B: A solution, prepared as directed in Identification test Ą 
yiefds a brown predpitate with iodine TS and a white pre¬ 
dpitate with mercuric-potassium iodide TS. 

Specific gravity (841); between 0.848 and 0.852. 

Assay—Tare a glass-stoppered conical fiask contatning 
about 15 mL of water, aad quickly about 0.5 mL of 
Propy[hexednne, and again weigh. Add to the contents of 
the fiask 30 mL of neutralized alcohol, then add methyl red 
TS, and Utratę with 0.1 N sulfuric add VS. Perform a blank 
determination, and make any necessary correction. Bach ml 
of 0.1 N sulfuric add h equivalent to 15.53 mg of C™H 2 iN. 


Propylhexedrine inhalant 


» Propy(hexedrine (nhalant consists of cylindrical 
rolls or s 


suitable fibrous materiał impregnated 
with Propylhexedrine, usually aromatized, and 
contained in a suitable inhaler. The inhaler eon 
tains not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
C,oH a ,N. 


Packaging and storage—Preserve in tight containers (in- 
hafers), and ; 


avoid exposure to excessive beat. 
Identification—Place the contents of 1 inhaler in a glass- 
stoppered fiask, add 50 ml of methanol, and allow to stand 
for 1 hour with freauent agitation. Rlter, pressing out the 
roli on the frlter, Aod to the filtrate 1 N hydrochforic acid 
until it is sltghtly acid to moistened iitmus paper, then add 
30 mL of water, and evaporate to about 20 ml. Cool, trans¬ 
fer to a smali separator, and shake with 10 mL of ether. 
Withdraw the water layer, warm it on a steam bath to expel 
any ether, and dilute to about 25 mL. From 10 mL of the 
solution, predpitate the propythexedrine with tnnitrophenol 
TS as directed in Identification test A under Propylhexedrine: 
the propyfhexednne picrate so obtained melts between 
108° and 110° (see Melting Rangę or Temperaturę {74 1)). 
[Caution—Picrotes may explodeĄ 

Assay—Place the contents of 2 rnhafers of Inhalant In the 
thimble of a continuous-extraction apparatus, and guickly 
assemble the apparatus. Rinse each of the emptied inhalers 
with about 20 mL of methanol, pouring the rinsings 
through the condenser rnto the extraction fiask. Add 
through the condenser 20 ml to 30 mL of methanol, and 
extract for 15 to 20 cycles. Cool the extract, transfer it com- 
pletely with the ard or smali portions of methanol to a 
100-mL volumetfic fiask, dilute with methanol to volume, 
and mix. To 50.0 mL of the solution add 25.0 mL of 0,1 N 
sulfuric acid VS, and evaporate to about 40 mL. Cool, add 
methyl red TS, and titratę the excess acid with 0.1 N so- 
dium hydroxide VS, Each mL of 0.1 N sulfuric add is equiva- 
lent to 15.53 mg of C 10 H 2T N. 


Propyliodone 




1(4H)-Pyridineacetic acid, 3,5-diiodo-4-oxa-, propyl ester. 
' 3,5“dnodo-4-oxo-1(4H)pyridineacetate [ST 


Propyl 3,5-diiodo-4-oxo-1 (4H)pyridineacetate [587-61 -1]. 


* Propyliodone contains not less than 99.0 per¬ 
cent and not morę than 101.0 percent of 
GioHnhNOs, calculated on the dried basis. 


Packaging and sto ragę—Preserve in ticjht, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 


Identification— 


A: Heat 100 mg with a few drops of sulfuric acid: violet 
vapors are evolved. 

B: Ref!ux 1 g with 10 mL of 1 N sodium hydroxide for 
30 minutes, add 10 mL of water, and acidify to lltmus paper 
with hydrochloric add: the predpitate of 3,5-diiodo-4-oxo- 
l(4H)-pyhdineacetic add, after being washed with water 
and dried at 105°, melts at about 245°. 

Melting rangę <74T): between 187° and 190 G . 

Audity—Drssolve I.Og in 40 mL of hot rr-propy! alcohol 
previously neutralized to phenolphthalein TS, cool, and al¬ 
low to stand in an ice bath for 15 minutes with frequent 
shaking. Filter, wash the residue with neutralized n-propyl 
alcohol, combine the filtrate and washings, add phenol¬ 
phthalein TS, and titrate with 0.050 N sodium hydroxide to 
a pink color that persists for 15 seconds: not morę than 
0.15 mL of 0.050 N sodium hydroxide is required for neu- 
tralization. 


ioss on drying (7 31)—Dry it at 105° to constant weigh t: 

- 0.5% of r 


it loses not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%. 
iodine and Iodide—Shake 2.4 g with 30 mL of water for 
15 minutes, filter, and to 10 mL of filtrate add 1 mL of 2 N 
nitric acid, 1 mL of sodium nitrite solution (1 in 500), and 
2 mL of chloroform. Shake, and centrifuge: any purple color 
in the chloroform layer is not darker than that obtained 
with a mixture of 6 ml of water and 4 mL of potassium 
iodide solution (2,6 in 100,000) treated in the same manner 
(0,01% of I). 


Detete the foilowing: 


*Heavy metafs, Method II (231): 0,GQ2%.» caffeu \-^ 2 om 
Assay—Using about 15 mg of Propyliodone, accurately 
weigned, proceed as directed in the Assoy under lodoquinoi. 
Each mL of 0.02 N sodium thiosulfate is equiva!ent to 
07450 mg of CioHnhNOa* 


Propyliodone Injectable Oil Suspension 


» Propyliodone Injectable Oil Suspension is a ster- 
ile suspension of Propyliodone in Peanut Oil. It 
contains not less than 57.0 percent and not morę 
than 63.0 percent of C 10 H 11 I 2 NO 3 . 


Packaging and storage 

sistant containers. 


-Preserve in single-dose, light-re- 


C 10 H 11 I 2 NO* 447.01 


Identification—Mix 1 g of Injectable Oil Suspension with 
20 mL of solvent hexane, filter the diluted suspension 
through a fine-porosity, sintered-glass crucible, and wash 
the residue free from peanut oil with the solvent hexane: 
the residue responds to the Identification tests under 
Pmoyliodone, and, after being dried at 105° to constant 
weight, melts between 187° and 190°. 

Weight per mL—Transfer 60 to 70 ml of welJ-shaken In- 
jectable Oil Suspension to a 250-mL beaker, place in a vac- 
uum desiccator, and cautiously apply vacuum. When viqor- 
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ous frothmg has ceased, apply a pressure of about 10 mm 
of mercury for 15 minutes. Remove the specimen, mix gen- 
tly with a spatula without stirring in any atr bubbles, adjust 
its temperaturę to about 20 °, and fifl a clean, dry, ta red 
50-mL pycnometer with it. Adjust the temperaturę of the 
filled pycnometer to 25°, remove any excess of the spęd- 
men, welgh, and calculate the net weight. The weight per 
mL is between 1,236 g and 1,276 g, 
lodine and lodide— Disperse 3.3 mL in 125 mL of alcohol- 
free chloroform, add 25 mL of sodium hydroxide solution (1 
in 2500), and shake. Separate the aqueous iayer, shake it 
with 125 mL of alcohol-free chloroform, and dtscard the 
chloroform, Proceed with 10 mL of the aqueous Iayer as di- 
rected in the test for lodine ond iodide under Propyliodone, 
beginning with "add 1 mL of 2 N nitric add." 

Other requiremerif$—It meets the requirements under In - 
jectiom ond Implanted Drug Products <1). 

Assay—Gpen 1 Container of Injectable Oil Suspension, stir 
the eon ten ts with a glass rod until mixed, replace the do- 
sure, and shake, duickfy transfer about 30 mg of Injectable 
Oil Suspension to a tared combustion capsufe, and weigh 
accurately. Using this as the assay specimen, proceed as di- 
rected in the Assay under todoguinoi Each mL of 0.02 N 
sodium thidsulfate is equivalent to 0.7450 mg of 
CioHnbNOi. From the weight of Injectable Oil Suspension 
taken and the observed Weight per mL, calculate the weight 
of propyliodone in each mL of Injectable Oil Suspension. 


Propylthiouracil 


o 



C 7 H 10 N 2 OS 170.23 

4(1 fi/)-Pyrimidinone, 2,3-dihydro-6-propyh2-thioxo-; 

6-Propyl-2-thiouracil [51-52-5]. 

DEFINITION 

Propylthiouracil contains NLT 98.0% and NMT 100,5% of 
ropylthiouracil (C/HigNjOS), calculated on the dried 
asis. 

IDENTIFICATION 

O A. INFRARED ABSOHPTION (197K) 

ASSAY 

* PROCEDURĘ 

Sample: 300 mg 

Analysis: Transfer the Somple to a 500-mL conical fiask, 
and add 30 mL of water, Add from a bu ret 30 mL of 
0,1 N sodium hydroxide V5, heat to boiling, and agi- 
tate until solution is complete. Wash down any particles 
on the wal! of the fiask with a few mL of water, add 
50 mL of 0,1 N silver nitrate while mixing, and boi) 
gently for 7 min, Cool to room temperaturę, and con- 
tinue to titrate with 0.1 N sodium hydroxide VS deter- 
mining the endpoint potentiometrically, using a glass- 
calomel electrode system, Each mL of 0.1 N sodium 
hydroxide Es equiva!ent to 8.512 mg of propyithiouradl 
{Ć 7 HUJN 2 OS), 


Acceptance criteria: 98.0%-10O.5% on the dried basis 

IMPURfTłES 

• Residue on Igniteon (281): NMT 0.1% 

• Selen juiv? (291) 

Sample: 200 mg 
Acceptance criteria: 0.003% 


Delete the foiiowing: 

*• Heaw METALS, Method II < 231 ): 20 ppm* tomoar m^dib) 

* ORD1NARY IMPURITIES (466) 

Solvent: Methanol 
Application vofume: 10 pL 
Eluant: Toluene, ethyl acetale, and formie add 
(50:45:5) in a nonequilibrated chamber 
Vrsualization: 1 

Acceptance criteria: Meets the requ?rements 

5FECIFIC TE5T5 

* Melting Rangę or Temperaturę (741): 218°-221 ° 

* LOSS ON DRYING (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0 , 5 % 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed, Eight- 

resistant containers, 

* USP Reference Standards (11) 

USP Propylthiouracil RS 


Propylthiouracil Compounded Orał 
Suspension' 

DEFINITION 

Propylthiouracil Compounded Orał Suspension contains NLT 
90,0% and NMT 110,0% of the iabefed amount of 
propylthiouracil (C/HmNiOS). 

Prepare Propylthiouracil Compounded Orał Suspension 
5 mg/m L as follows (see Pharmaceutical Compounding — 
Nonsteriie Preparotions (795)), 


Propylthiouracil tablets 4 equivalent to 

500 mg of 
pro pylthiou radl 

Wilde: a 1:1 mixture of Ora-Sweet^ 
and Ora-Plus, b a suffrdent quantjty to 
make 

100 mL 


'TPropylLhioumcil 50-mg tablets, West-Ward Phannaceutica! Corp., 
Eatontown, NJ. 

,n Paddock Laboratories, Minnespolis, MN, 


Calculate the reguired quantky of each ingredient for the 
total amount to be preparea. Place the required number 
of Propylthiouracil tahlets in a suitable mortar, and commi¬ 
nutę to a fine powder with a pestle, Add the Vehicfe in 
smali pordons, and triturate to make a smooth pastę, Add 
inereasing volumes of the Vehide to make a 
propylthiouracil liquid that is pourable. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a cali- 
brated bottle, Add enough of the Vehide to bnng to fina! 
volume, and mix well. 

ASSAY 
* PROCEDURĘ 

Mobile phase: 5 mM 1-heptanesulfonlc add, acetic 
add (1% v/v), and methanol (40:45:15). Pass through a 
nylon 66 filter of 0.45-|um porę size, and degas. 

Interna! standard solution: 1.0 mg/mL of 6 -methyl- 
2 -thiouracil in methanol 










Standard stock solution: 1,75 mg/mL of USP 
Propylthiouracii RS in methanol 
Standard solution: Pipet 0,4 mL of the Standard stock 
solution into a 10-mL volumetnc fiask, and add 0.25 mL 
of the Internal standard solution. Dii u te with Mobile 
phase to volume to obtain a nominał concentration of 
70 jig/mL of propylthiouradl and 25 pg/mL of 
ó-methyl-2-thiouradl, and centrifuge, 

Sample sofution: Shake thoroughly by hand each bot- 
tle of Orał Suspenslon. Prpet 2 mL of Orał Suspension 
into a 10-mL volumetric fiask, and dilute with methanol 
to vo!ume to obtain a concentration of 1 mg/mL. Trans¬ 
fer 0,7 mL of the dijuted solution to a 10-mL volumetric 
fiask, and add 0.25 mL of the Internal standard solution. 
Dilute with Mobile phase to volume to obtain a nominał 
concentration of 7Ojag/mL of propylthiouracii and 
25 pg/mL of 6-methyl-2-thburadl, and centrifuge. 
Chromatographic system 
(See Chromatograpny (6 21), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 276 nm 

Column: 3.0-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0.4 mL/min 
Injection volume: 10 pL 
System suitability 
Sampfe: Standard solution 

[Notę—T he relative retention tlmes for ó-methyl-2-thio- 
uracil and propylthiouradl are about 0,25 and 1.0, 
respectivdy.j 
Suitability requirements 

Resolution: NLT 10.0 between propylthiouracii and 
6-methyJ‘2-thiouracil 

Column efficiency: NLT 10,000 theoretical plates 
Tailing facton NMT 2.0 for the propylthiouracii peak 
Relative standard deviation: NMT 2,0% for replicate 
injectlons 
Anaiysis 

Samples: Standard solution and Somple solution 
CaJculate the percentage of the Jabeied amount of 
propylthiouracii (C/H^NzOS) in the portion of Orał 
Suspension taken: 

Result = (RufRs) x (Cs/Cu) X 100 

Ru = peak response ratio of propylthiouracii to the 
interna! standard from the Sample solution 
Rs - peak response rafio of propylthiouracii to the 
internat standard from the Standard solution 
Q = concentration of USP Propylthiouracii RS in 
the Standard solution (pg/mL) 

Cu = nominał concentration of propylthiouracii In 
the Sample solution (ug/mL) 

Acceptance criterra: 9Q.0%-110.0% 

5PECIJFIC TE5TS 

* PH (791): 3.8—4,8 

ADD1THONAL REQUIREMEIMTS 

■ Packaging and Storage: Package in tight, iight-resistant 
containers. Storę at controlled room temperaturę or in a 
refrigerator. 

* Beyond-Use Datę: NMT 90 days after the datę on which 

it was compounded, when stored in a refrigerator, and 
NMT 60 days after the datę on which it was com¬ 
pounded, when stored at controlled room temperaturę 
o Labeung: La bel it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę , 


* USP Referenge Standard* <11) 
USP Propylthiouracii RS 


PropylthioŁiracil Tablets 

DEFINITION 

Propylthiouradl Tablets contain NLT 93.0% and NMT 
107.0% of the labeled amount of propylthiouracii 
(GH 10 N 2 OS). 

IDENTIFICATION 

o A, INFRARED ABSORPTIOM <T97K> 

Sample: Boil a quantity of finely powdered Tablets 
equlvafent to 100 mg of propylthiouracii with 10 mL of 
aJcohoJ under a reflux condenserfor 20 min. Filter 
while hot, and evaporate the fil tratę on a steam bath to 
dryness, Use the residue. 

Acceptance criteria: Meet the requirements 

o B, The retention dme of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtain ed in the Assay. 

AS5AY 

* Procedurę 

Buffer: Transfer 3.40 g of monobasic potassium phos- 
phate to a 1000-mL beaker. Add 500 mL of water, and 
stir until dissolved. Adjust with phosphoric add or 0,1 
N sodi urn hydroxlde to a pH of4.6, and add 500 mL of 
water, Adjust the resultmg solution with phosphoric 
acid or 0,1 N sodium hyaroxide to a pB of 4.6. 

Mobile phase: Acetonitrile and Buffer (20:80) 

Standard stock solution: 0.5 mg/mL of USP 
Propylthiouracii RS prepared as follows. Transfer 25 mg 
of USP Propylthiouracii RS to a 50-mL volumetric fiask, 
add 5 ml or methanol, and sonicate for 5 min. Add 
25 ml of water, and shake by mechanical means for 15 
min. Dilute with water to vofume. 

Standard solution: 50 pg/mL of USP Propylthiouradl 
RS from the Standard stock solution in water 
Sample stock solution: Nominally 0,5 mg/mL of 
propylthiouradl from Tablets prepared as follows. Finely 
powder NLT 20 Tablets, Transfer a portion of the pow- 
der, equivalent to 50 mg of propylthiouracii to a 
100-mL voiumetric fiask, add 10 mL of methanol, and 
sonicate for 5 min, Add 50 mL of water, and shake by 
mechanical means for 20 min. Dilute with water to vol- 
ume and pass through a suitable filter. Use the filtra te. 
Sample solution: Nominally 50.0 pg/mL of 
propylthiouradl from the Sample stock solution in water 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 272 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 3500 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation; NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
propylthiouracii (C?HioN 2 OS) in the portion of Tablets 
taken: 


Result = (rjrs) x (G/G) x 100 

r u = peak response of propylthiouradl from the 
Sample solution 
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r% - peak response of propylthiouracil from the 
Standard solution 

Cs = concentration of USP Propyfthiouraci! RS in 
the Standard solution (pg/mL) 

C u = nominał concentration of propylthiouracil in 
the Sampk solution (jig/mL) 

Acceptance criteria: 93,0%-107.0% 

PERFORMANCE TESTS 

* DlSSGLUTION {711} 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Trme: 30 min 

Standard solution: USP Propylthiouracil RS at a known 
concentration in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter and dilute with Medium to 
a concentration that is similar to the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytioal wavelength: Maximum absorbance at 
about 274 nm 
Analysis 

Samples; Standard solution and Sample solution 
Determine the amount of propylthiouracil CC 7 H 10 N 2 OS) 
dissolved from the UV absorbances. 

Tolerances: NLT 85% (Q) of the labeled amount of 
propylthiouracil (GHmN 2 OS) is disso!ved. 

® Oniformity of Oosage Units (905): Meet the 
requirements 

ADDBTIONAL REQUiftEMENTS 

* Pac K A GIN G AND Storage: Presen/e in welhdosed 

containers. 

* USP Reference Standards {11} 

USP Propylthiouracil RS 


Protaminę Sulfate 


DEFIN1HON 

Protaminę Sulfate is a purified mixture of peptides obtained 
from the sperm or testes of SaSmonidae, which has the 
property of neutraiizing heparin, Each mg of Protaminę 
Sulfate, calcuiated on the dried basis, neutraiizes NLT 100 
USP Heparin Units, It contatns NLT 90,0% and NMT 
110.0% of protaminę sulfate, calcuiated on the dried 
basis. 

IDENTIFICATION 

* A. The retention times of the four major peaks of the 

Sample solution correspond to those of the Standard solu - 
don, as obtained in the Assoy 

* B. Identification Tests—General (191), Sulfate: Meets 

the requirements 

* C Bioidentity 

Sample solution A: 0,15 mg/mL of Protaminę Sulfate in 
water 

Sample solution B: Dilute 2.0 mL of Sample solution A 
with water to 3,0 mL, 

Sample solution C: Dilute 1.0 mL of Sample solution A 
with water to 3.0 mL. 

Titrant: USP Heparin Sodium for Assays RS In water 
(about 80-120 USP Heparin Units/mL) 

Analysis: [NOTĘ—Ti tratę each Sample solution in dupli- 
ca te.] Transfer a volume of each Sample solution to the 
anaiytical celi of a suitable cotorimeter, and set the ap¬ 
paratus for measurement at a suitable wavelength 
(nonę is critical) in the vfsible rangę. Add Titrant in 
smal! volumes until there is a sharp increase In the ab¬ 
sorbance, and notę the volume of Titrant added. Per- 
form the en tire Analysis in triplrcate for a total of 18 
determinations. 


Calcu la te the number of USP Heparin Units per mg of 
Protaminę Sulfate in the volume of Titrant added at 
the endpolnt. 

Calculate the USP Heparin Units neutralized per mg of 
Protaminę Sulfate taken: 

Re suit - (W x Cj)/(V S x Cu) 

V T - volume of Titrant added (mL) 

Cr - concentration of Titrant (USP Heparin Units/ 
mL) 

V$ = volume of each Sample solution (mL) 

Cu ~ concentration of Protaminę Sulfate In each 
Sample solution (mg/mL) 

Calculate the potency of the Protaminę Sulfate as the 
average of the 18 values, Calculate the three standard 
deviatEons for the results obtained with each Sample 
solution. Calculate the three standard deviations for the 
results obtained with each of the three independent 
assays, The test is va!id if each of the six standard 
deviations Is NMT 5% of the average result. 

Acceptance criteria: Each mq of Protaminę Sulfate neu- 
tralizes NLT 100 USP Heparin Units on the dried basis. 

ASSAY 


Change to read: 
e PROCEDURĘ 

Solution A: *0.1 M monobasic sodium phosphate, Ad- 
just with phosphoric add to a pH of 1.8,# m nui-zote) 
Pass through a membranę fiiter of 0.45-pm porę size, 
and degas before use, 

Solution B: * Solution A and aceton itr ile (93,5: 6,5)* m 

1*Jur 2016} 

Mobile phase: See Tobie L 


Table 1 


Time 

Solution A 

Solution B 

{mini 

(%) 

(%) 

0 

85 

15 

15 

55 

45 

25 

55 

45 

30 

85 

15 


[Notę—I nitlal gradient composition may be adjusted as 
approprlate to obtain sufficient resolution. The end of 
the gradient can be increased to re-equillbrate the col¬ 
om n for the next injection,] 

Standard solution: 0.5 mg/mL of USP Protaminę Sul¬ 
fate RS in 0.01 M hydrochloric add 
Sample solution: 0,5 mg/mL of Protaminę Sulfate in 
0,01 M hydrochloric add 
Chromatographic system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 25-cm; 5-um packing LI 

Column temperaturę: 55* 

Flow ratę: 1 m L/min 
Injection volume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Retention time: The chromatogram of the Standard 
solution must show four major peaks (in Increaslng 
eiution order: protaminę peptides 1, 2, 3, and 4) 
with protaminę peptide 4 eluting no later than 15 
min. [NOTĘ—See the reference chromatogram pro- 
vided with the USP Protaminę Sulfate RS certificate.] 
Resolution: NLT 2,0 between protaminę peptides 1 
and 2, calcuiated by the tangent method 












Reiative standard deviation: NMT 2*0% for the total 
integrated areas of at least six repficate injections, us- 
ing vertical drop down integration 
Analysis 

Samples: Standard soiution and Sample soiution 
Separately inject equal voJumes of the Standard soiution 
(at least $ix injections) and the Sampte soiution , record 
the chromatograms for approximately 30 min, and 
measure the responses for al] the peaks using a ful] 
scalę comparable to the height of the largest peak and 
using verhcal drop down Integration* 

Calcufate the percentage of protaminę sulfate In the 
portion of Protaminę Sulfate taken: 

Result - I[( ru/n) x (Cs/G)] x 100 

fy = peak response from the Sample soiution 

r s = peak response from the Standard soiution 

Ci = concentration of USP Protaminę Sulfate RS in 
the Standard soiution (mg/mL) 

Cu = concentration of Protaminę Sulfate in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-l 10,0% on the dhed basis 

IMPURITIES 

* Residual $olvents (467): Meets the requirements 

* Chromatographic Pu RITY 

Soiution A, Soiution B, Mobile phase, Standard solu- 
tion, Sample soiution, Chromatographic system, and 
System suitabrlity: Proceed as directed In the Assay. 
Analysis 

Sample: Sampte soiution 
Proceed as directed in the Assoy. 

Calculate the percentage purity of Protaminę Sulfate 
from the four protaminę peptide peaks: 

Result — + rui + fi/j + ] x 100 

rui = peak response of protaminę peptide 1 from 
the Sample soiution 

fu 2 - peak response of protaminę peptide 2 from 
the Somp/e soiution 

rus ~ peak response of protaminę peptide 3 from 
the Sample soiution 

ru 4 = peak response of protaminę peptide A from 
the Sample soiution 

r T = sum of all the peak responses from the Sample 
soiution 

Acceptance criteria: NLT 92% 

Detete the fot to win g: 

** Elemental Impurities—Limits (232) and Elemental Impu- 
rities—Procedures (233); 20 ppm# HUU 201 SJ 

* Iron (241): NMT 10 ppm 

* Methylmercury; NMT 10 ppm, using a validated anafyti- 
cal procedurę, [Notę—M etnylmercury determlnation is 
not necessary when the content for total mercury is less 
than the limit for methylmercury,] 

SPEC1FIC TESTS 

* Bacterial Endotoxins Test (85): NMT 7.0 USP Endo- 
toxin Units/mg 

* Loss ON Dryino (731) 

Analysis: Dry at 1 Q5 & for 3 h* 

Acceptance criteria: NMT 5% 
o Ultraviolet Absorbance 

Sample soiution: 1.0% Soiution of Protaminę Sulfate in 
water 


Instrumental conditJons 
Modę: UV 

Wavelength rangę: 260-280 nm 
Blank: Water 

Acceptance criteria: The difference between the ab- 
sorbance of the Sample soiution at 260-280 nm and the 
Blank is NMT 0.1. 

* Sulfate 

Sample: 150 mg 

Analysis: Dissolve the Sample in 75 mL of water, add 
5 mL of 3 N hydrochloric add, heat to boiling, and 
while maintaining the boiling point, slowly add 10 ml 
of barium chloride TS. Cover the vessel, and allow the 
mixture to stand on a steam bath for 1 h* Fil ter, wash 
the precipitate with several portions of hot water, dry, 
and ignite to constant weight. The weight of the bar- 
tum sulfate, muitiplred by 0.4117, represents the weight 
of sulfate in the portion of Protaminę Sulfate taken, 
Acceptance criteria: 16%-22% on the dried basis 

ADDITIONAL REQUIREfVIENTS 

* Packaging and Storage; Preserve in tight and tamper- 
proof containers. Storę at controlled room temperaturę 
or at 2°“8° ł 


Change to read: 

• USP reference standards (11) 
*USP Endotoxin RSm ęww-mó} 
USP Heparin Sodium for Assays RS 
USP Protaminę Sulfate RS 


Protaminę Sulfate Injection 

DEFINITION 

Protaminę Sulfate Injection is a stenie, isotonic soiution of 
Protaminę Sulfate. Protaminę Sulfate used in the manufac- 
ture of Protaminę Sulfate Injection complies with the 
compendial requirements stated in the Protaminę Sulfate 
monograph, Each mg of Protaminę Sulfate, used in the 
ma n ufać turę of the Injection, neutralizes NLT 100 USP 
Heparin Units, calculafed on the dried basis. It contains 
NLT 90.0% and NMT 120.0% of the labeled amount of 
protaminę sulfate. 

IDENTIFICATION 

* A. The retentron times of the four major peaks of the 
Sample soiution correspond to those or the Standard solu- 
tion, as obtained in the Assay. 

o B. Identification Tests—General (191), Sulfate: Meets 
the requirements 

ASSAY 


Change to read: 

• Procedurę 

Soiution A: *0.1 M monobastc sodium phosphate, Ad- 
just with phosphoric add to a pH of 1.8,* 08 * 1^2010 
Pass the soiution through a membranę fifter of 0,45-pm 
porę stze, and degas before use, 

Soiution B: Soiution A and acetonitrile (93,5: 6.5) 
Mobile phase: See Tahle I. 


Table 1 


Time 

(min) 

Soiution A 

(°/o) 

Soiution B 

0 

85 

15 

15 

55 

45 


USP Monographs 










Table 1 ( Continued ) 


Time 

(min) 

Solution A 

f%V 

Solution B 

(%1 

25 

55 

45 

30 

85 

15 


[Notę—I nitial gradient composition may be adjusted as 
appropriate to obtain sufficient resolution, The end of 
the gradient can be increased to re-eguifibrate the coh 
umn for the next iniectionj 

Standard solution: 0.5 mg/mL of USP Protaminę Suf- 
fate RS in 0,01 M hydrochlorie acid 
Sampłe solution: 0.5 mg/mL of protaminę sulfate in 
0.01 M hydrochlorie acid 
Chromatographio system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 25<m; 5-j.mn packing LI 

Column temperaturę: 55° 

Fiow ratę: 1 mL/min 
tnfection vo!ume: 100 pL 
System suitability 
Sampfe: Standard sofution 
Suitability reguirements 

Retention time: The chromatogram of the Standard 
sofution must show four major peaks (in inereasing 
elutlon order: protaminę peptkłes 1, 2, 3, and 4), 
with protaminę pepttde A efuting no later than 15 
min. [NOTĘ—See the reference chromatogram pro- 
vided with the USP Protaminę Sulfate RS certificate.] 
Resolution: NLT 2.0 between protaminę pepttdes 1 
and 2, calculated by the tangent method 
Relative standard deviation: T NMT 2.0% for the total 
integrated areas of the $ix chromatograms of the 
Standard sofution , using vertical drop-down 
i nte grafion 
Analysis 

Sampies: Standard sofution and Sampfe sofution 
Sęparately inject equal volumes of the Standard solution 
(at least six injections) and the Sampfe sofution into the 
chromatograph. Record the chromatograms for ap- 
proximately 30 min, and measure the responses for aJ! 
the peaks observed using a fulhscale comparable to 
the neighi of the largest peak and using vertical drop- 
down integration. 

Calculate the pereentage of the labeied amount of pro- 
tarninę sulfate in the portion of Injection taken: 

Result = Il{ru/r s ) x (Cs/G)] x 100 

fu - peak response from the Sampfe sofution 

r$ = peak response from the Standard sofution 

Cj = concentration of USP Protaminę Suffate RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of protaminę sulfate in 
the Sampfe solution (mg/mL) 

Acceptance criteria: 90.0%-120.0% 

5PEC1F1C TE5T5 

* Bacterial Endotoxins Test (8S)i ft contains NMT 7.0 

USP Endotoxin Units/mg of protaminę sulfate. 

* PH (791): 6.0-7.0 

® Particulati Matter in Injections (788): Meets the re- 
quirements for small-volume injections 

* Other Requirement5: It meets the requirements In fnjec - 

tions and tmplanted Orug Products (1). 

ADDITIONAL REQUJREMENTS 

* Packacinc ano Storace: Preserve in single-dose contain- 
ers, preferably of Type I glass. Storę at controlled room 
temperaturę or at 2 D -8 Q . 

■ Labeunc: tabel it to indicate the approximate neutralna- 
tion capacity in USP Heparin Units. 


o USP Reeerince Standards (11) 

USP Endotoxin RS 

USP Heparin Sodium for Assays RS 

USP Protaminę Sulfate RS 


Protriptyline Hydrochloride 



C,.H 2 ,N ■ HC! 299.84 

5H-Dibenzo[a,c/]cycloheptene-5-propanamine, (V-me£hyt-, 
hydrochloride. 

N-MethyL5H-dibenzo[a,c/]cydoheptene-5-propy!amine hy- 
drochforide [1225-55-4j. 

» Protriptyline Hydrochloride contains not iess 
than 99.0 percent and not morę than 101.0 per- 
cent of Ci 9 H*iN ■ HCI, calculated on the dried 
basis. 

Packaging and storage—Preserve in well-dosed contarn- 
ers, 

USP Reference standard* (11>— 

USP Protriptyline Hydrochloride RS 
Identification— 

A: fnfrared Absorption (197M). 

B: Ultramlet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: 0.1 N methanolic hydrochlorie acid. 
Absorptivities at 292 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: It responds to the test for Chforide (191), when tested 
as specified for alkaloidal hydrochlorides. 

D: Its X-ray diffraction pattern (see X-ray Diffraction 
(941)) conforms to that of USP Protriptyline Hydrochloride 
RS. 

P H (791): between 5.0 and 6.5, in a solution (1 in 100). 
Loss on drying (731)—Dry it at a pressure below 5 mm of 
mercury at 60° to constant weight: it loses not morę than 
0.3% of its weight, 

Restdue on ignitton (281): not morę than 0.1%. 


Delete the foilowing: 

*Heavy met ais, Method li (231): 0.001 %.• 

Assay—Transfer about 700 mg of Protriptyline Hydrochto- 
ride f accurately weiahed, to a 125-mL conlcal fiask, and dis- 
solve in 30 mL of glacial aeetic acid. Add crystal violet TS 
and 10 mL of mercuric acetate TS, and Utratę with 0.1 N 
perchloric acid VS to a green endpoint Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N perchloric add h equivalent to 29.98 mg of 
C 19 H 2I N ■ HO. 


Protriptyline Hydrochloride Tablets 

» Protriptyline Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 












110.0 percent of the labeled amount of C 19 H 2 tN ■ 

HCI. 

Packaging and storage—Preserve in tight containers. 

U5P Reference standardu <11)— 

USP Protriptyline Hydrochloride RS 

Identification— 

A: The retention time of the major peak in the chromato¬ 
graf of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assoy. 

B: A filtered solution of finely powdered Tablets, equiva- 
lent to protriptyline hydrochlonde solution (1 in 20 ), meets 
the requirements of the tests for Chioride (191), when tested 
as specifred for alkaloidal hydrochlorides. 

Dissolutton <711)— 

Medium: water; 900 mL. 

Apparatus 1: lOOrpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of Ct*J biN ■ HCI dis- 
solved from UV absorbances at the wavefength of maximum 
absorbanee at about 290 nm of filtered portions of the solu¬ 
tion under test, suitabfy difuted with Dissolutton Medium, if 
necessary, in comparison with a Standard sofution havlng a 
known concentration of USP Protriptyline Hydrochlonde RS 
In the same medium, 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 19 H 21 N ■ HCI is dissofved in 45 minutes. 

Uniformity of dosage units (905): meet the reauire- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Solution A, Solution B, Mobile phase, Diluent, Standard 
preparation, and Chromatographic system— Proceed as di¬ 
rected in the Assay , 

Test preparation —Transfer 1 finely powdered Tablet to a 
50-mL volumetrie fiask, add about 1 mL of 2.5 N hydrochlo- 
ric add and 5 ml of water for each 5 mg of protriptyline 
hydrochloride, and shake by mechanical means for 20 min¬ 
utes or until the Tablet is fuily disintegrated. Add 5 mL of 
afcohol for each 5 mg of protriptyline hydrochloride, and 
shake for an additional 10 minutes. Dilute with water to voJ- 
ume, mix, and pass through a 0,45-pm membranę fifter, 
discarding the first 1.5 mL of the filtra te. Use the subseouent 
fil tratę as the Test preparation . 

Procedurę—Ptoceeó as dlrected in the Assoy. Calculate 
the ouantity, in mg, of protriptyline hydrochloride 
(Ci 9 H 21 N ■ HCI) in the Tablet taken by the formula: 

(TC/D)(r u /rs) 

m which T is the labeled quantity, in mg, of protriptyline 
hydrochloride in the Tablet; C is the concentration, in jig 
per mL, of USP Protriptyline Hydrochloride R5 in the Stan¬ 
dard preparation; D is the concentration, in pg per mL, of 
protriptyline hydrochloride in the Test preparation , based on 
the labeied quantity per Tablet and the extent of dilution; 
and and rs are the peak responses obtained from the Test 
preparation and the Standard preparation , respectively. 

Assay— 

Solution A—Prepare a filtered and degassed solution of 
22.0 g of monobasic sodium phosphate and 3.78 g of so- 
dium 14iexanesulfonate in 1900 ml of water. Adjust with 
phosphpric add to a pH of 2.90, and dilute with water to 
volume in a 2000-mL yolumetrrc fiask. Make adjustments if 
necessaiy (see System Suitability under Chromatography 

Solution B —Use filtered and degassed acetonitrile. Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 


Mobile phase —Use variable mixtures of Solution A and So- 
fuUon B as directed for Chromatographic system , 

Diluent —Add 200 ml of afcohol to a 1000-mL volumetric 
ffask. Add 40 mL of 2.5 N hydrochloric add, dilute with 
water to volume, and mix, 

Standard preparation —Dissolve an accurateiy weighed 
quantjty of USP Protriptyline Hydrochloride RS in Difuent, 
and dilute quantitatively, and stepwise if necessary, with D/7- 
uent to obtain a solution having a known concentration of 
about 0.20 mg per mL. 

Assoy preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurateiy weighed portion of 
the powder, equivalent to about 40 mg of protriptyline hy¬ 
drochlonde, to a 200-mL volumetric fiask, add 40 mL of al- 
cohol, and shake by mechanical means for 5 minutes. Add 
40 mL of water and 8 mL of 2.5 N hydrochloric acid, and 
shake for an additional 10 minutes. Dilute with water to vol- 
urre, and mix. Pass through a 0.45-pm membranę fiker, 
discarding the first 5 ml of the filtrate. Use the subsequent 
fiitrate as the Assoy preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 280-nm detector 
and a 4.6-mm x 15-cm column containing 5-pm base-deac- 
tivated packing L7. The ffow ratę is about 1.5 mL per min¬ 
utę. The chromatograph is programmed as follows. 


Time 

{minutes) 

Solution A 
(*0 

Sotution B 
(%) 

Elution 

0 

83 

17 

eguilibration 

0-15 

83->50 

17^50 

linear gradient 

15-20 

50 

50 

isocratic 

20-25 

50—>83 

50^17 

linear gradient 

25-30 

83 

17 

re-eq u i Ei brati 0 n 


Chromatograph the Standard preparation and record the 
peak responses as directed for Procedurę: the column effi- 
dency is not less than 25,000 theoretical plates; the tailing 
factor is not morę than 2,5; and the relative standard dev!a- 
tion is not morę than 2.0%, 

Procedurę —Sęparately inject equal volumes (about 20 pi) 
of the Assoy preparation and the Standard preparaf/on into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of protriptyline hydrochloride (C^H^N ■ HCI) in 
the portion of Tablets taken by the formula: 

200CW«j) 

in which C is the concentration, in mg per mL, of USP Pro- 
triptyline Hydrochloride RS in the Standard preparation; and 
ru and ^ are the peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Pseifdoephedrine Hydrochloride 



CmHisNO * HCI 201 .69 

Benzenemethanol, o-[1-(methylamino)ethyl]-, [5-(/f,/?*)]-, 
hydrochloride; 

(-F)-Pseudoephedrine hydrochloride [345-78-8], 

DEflNITIOH 

Pseudoephednne Hydrochloride contains NLT 98.0% and 
MMI 102.0% of pseudoephedrine hydrochloride 
(CioHisNG . HCI), calculated on the dried basis. 


USP Monographs 












IDENTIFICATION 

■ A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, Chloride (191): Meets 
the requirements 

ASSAY 

* Procedurę 

Triethyiamine-phosphoric add solution: Mix 5 ml of 
triethylamme with 1 L of water, Adjust with phosphorit 
add to a pH of 6,8. 

Mobile phase; Methanol and Triethylamine-phosphohc 
add solution (10:90) 

System suitability solution: OJ mg/mL of USP Pseudo¬ 
ephedrine Hydrochloride RS and 0.002 mg/mL of USP 
Ephedrine Sulfate RS in water 

Standard solution: OJ mg/mL of USP Pseudoephedrine 
Hydrochloride RS in water 

Sample solution: OJ mg/mL of pseudoephedrine hy¬ 
drochloride in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 206 nm 
Column: 3.0-mm x 15-cm; paclring L11 
Flow ratę: 0.6 mL/min 
Injection volume: 10 j-iL 
System suitability 
Sam ple: System suitability solution 
[Notę—T he rdative retention times for ephedrine and 
pseudoephedrine are approximately 0,9 and 1.0, 
respectively,] 

Suitability reąuirements 

Resolution: NLT 2 between the pseudoephedrine and 
ephedrine peaks 

Tatling faetor: NMT 2.0 for the pseudoephedrine 
peak 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of pseudoephedrine hydro¬ 
chloride (GoHijNO ■ HCI) in the portion of Pseudoe¬ 
phedrine Hydrochloride taken: 

Resuit = (ruM) x (G/G) x T00 

fu - peak response from the Sample solution 

n - peak response from the Standard solution 

G = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Pseudoephedrine 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIE5 

* RESIDUE ON IGNITION (281): NMT 0.1% 

« ORGANIC IMPURITIES 

Sampie solution: Proceed as directed in the Assay. 
Analysis: Using the chromatogram of the Sample so/u- 
tion f calculate the pereentage of each impurity in the 
portion of Pseudoephedrine Hydrochloride taken: 

Resuit - (fy/rr) x 100 

r u = peak response for each impurity 
- sum of all the peak responses 
Acceptance criteria: NMT 2,0%, total impurities 

SPECIFIC TESTS 

* Melting Rangę or Temperaturę, Closs I (741): 

182°-186°. The rangę between beginmng and end of 
melting does not exceed 2°, 


* Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 50 mg/mL 
Acceptance criteria: Tól .0° to +62,5° 

* pH (791): 4.6-6.0, in a 50-mg/mL solution 
o Lass ON Drying (731) 

Analysis: Dry a sampie at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREJV1ENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

» USP Reference Standards (11) 

USP Ephedrine Sulfate RS 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine Hydrochloride 
Extended-Release Capsules 

DEFINITION 

Pseudoephedrine Hydrochloride Extended-Release Capsules 
contain NLT 90.0% and NMT I 10.0% of the labeled 
amount of pseudoephedrine hydrochloride (CiqH T5 NO ■ 
HCI), 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Mix a portion of CapsuJe contents equivalent 
to 180 mg of pseudoephedrine hydrochloride, filter 
with TO ml of chloroform, and colfect using vacuum 
filtration. Maintain the vacuum untll no further filtrate 
can be coliected, and evaporate the chloroform on a 
steam bath, taking care to avoid overheating. Recrystal- 
Irze the residua from a smali amount of dehydrated 
alcohol, 

Acceptance criteria: Meet the reąuirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, a$ 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Alcohol and 4 mg/mL of ammonium 
acetate solution (17:3) 

Standard solution: 1,2 mg/mL of USP Pseudoephedrine 
Hydrochloride RS in alcohol 

Sample solution: 1 2 mg/mL of pseudoephedrine hy¬ 
drochloride in 0.01 N hydrochloric add, prepared by 
transferring an appropffate amount of the contents of 
NLT 20 Capsules to a suitable volumetric fiask and dis- 
solving In 10% of the fiask volume of 0.01 N hydro- 
chloric add by sonicaring for 10 min. Coo! to room 
temperaturę, di lute with 0,01 N hydrochloric acid to 
volume, and filter, 

Chromatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 15-cm; packing L3 
Flow ratę: 0.7 mL/min 
Injection uolume: IGjtL 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 
Taili ng faetor: NMT 2.5 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
pseudoephedrine hydrochloride (CtoHisNO - HCI) in 
the portion of Capsules taken: 

Resuit = (fu/rs) x (Cs/G) x 100 





r 0 = peak response from the Sample solution 

r% = peak response from the Standard solution 

Cs ~ concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
• PlSSOLUTEON (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 3, 6, and 12 h 

Standard solution: USP Pseudoephedrine Hydrochlo¬ 
ride RS of a known concentration simllar to that of the 
Sample solution, in Medium 
Sample solution: Ftltered portion of sample 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amnunt of 
pseudoephedrine hydrochloride (CioHisNO * * HCI) dis- 
solved / using the Mobile phase and Chromatographic 
system in the Assav. 

Tolerances: See Tobie h 


Table 1 


Time 

Amount 

ih) 

DlssoEved 

3 

20%-50% 

6 

45%-7S% 

12 

NLT 75% 


The percentages of the labeled amount of pseudoe¬ 
phedrine hydrochloride (CjoHuNO ■ HCI) dissofyed at 
the times specified conform to Acceptance Tobie 2 in 
(711). 

• Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 

• Packageng and Storage: Preserve in tight containers. 

• USP Reference Standards (11) 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine Hydrochloride Orał 
Solution 


DEFINITION 

Pseudoephedrine Hydrochloride Orał Solution contains NIT 
90.0% and NMT 110.0% of the labeled amount uf pseu- 
doephedrine hydrochloride (CioHuNO * HCI). 

IDENTIFICATION 

* A. meltinc Rangi or Temperaturę, C /055 / (741) 

Sample: A volume of Orał Solution equivalent to 
120 mg of pseudoephedrine hydrochloride 

Analysis: Extraet the Sample with two 30-mL portions 
of ether. Discard the extracts, and add 4 ml of 1 N so- 
dium hydroxide. Extract with 30 ml of chloroform, and 
evaporate the chloroform on a steam bath, avoiding 
overheating. 

Acceptance criteria: The pseudoephedrine so obtained 
melts at 118°. 

• B. 

Sample solution: 5 mg/mL of pseudoephedrine from 
the Sample in Identification test A in 0,1 N hydrochloric 
add 


Acceptance criteria: The Sample solution is 
dextro rota tory. 

ASSAY 

* Procedurę 

Mobile phase: Alcohol and 0.40% ammonium acetate 
solution (1 7:3) 

Standard solution: 1.2 mg/mL of USP Pseudoephedrine 
Hydrachforide RS in 0.01 N hydrochloric acid 
Sample solution: 1.2 mg/mL of pseudoephedrine hy¬ 
drochloride from an appropriate volume of Orał Solu¬ 
tion i n 0.01 N hydrochloric acid; fil ter the solution. 
Chromatographic system 
{See Chromatograpny {621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Golumn: 4.6-mm x 25-cm; packing L3 
FIow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitabrlrly requirements 
Taili ng rac tor: NMT 2.0 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Całculate the percentage of the labeled amount of 
pseudoephedrine hydrochloride (C ]0 H 15 NO ■ HCI) in 
the portion of Orał Solution taken: 

Result - ( ru/r $) X (Cs/Cu) x 100 

ru - peak response from the Sample solution 

fs - peak response from the Standard solution 

C s = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9Q,0%-110.0% 

PERFORMANCE TESTS 

* UNIFORMITY OF DOSAGE UNITS (905): Meets the require- 
ments for Orał Solution packaged in single-unit 
containers 

* Del iv erabie V0LUIWE (698): Meets the reguirements for 
Orał Solution packaged in multiple-unit containers 

SPECIFIC TESTS 

* Reaction: It is acid to litmus, 

ADDITIONAL REQUEREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine Hydrochloride Tablets 

DEFINITION 

Pseudoephedrine Hydrochloride Tablets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of pseudo¬ 
ephedrine hydrochloride (CioHtsNO ■ HCI). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 3 mg/mL of USP Pseudoephedrine 
Hydrochloride RS in water 

Sample solution: Shake or mix 1 Tablet in lOmL of 
water unttl the Tablet completely disintegrates. So ni tatę 
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for 5 min, centrifuge for 5 min, and pass through a 
nylon fiiter. 

Chromatographic system 

Deve]oplng solvent system: Butyl alcohol, glacial ace- 
tle acia, and water (8:2:2) 

Analysis: Proceed as directed in the chapter. 
Acceptance criteria: The R f value and appearance of 
the principal spot from the Sample solution correspond 
to that from the Standard solution * 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 

AS$AV 

* Procedurę 

Mobile phase: Alcohol and 0.40% ammonium acetate 
solution (17:3) 

Standard solution: 1.2 mg/ml of USP Pseudoephedrine 
Hydrochloride RS in 0.01 N hydrochloric add 
Sample solution: Nominally 1.2mg/mL of pseudoe¬ 
phedrine hydrochloride in 0.01 N hydrochloric acid, 
prpparert by transferrino an apprapriate amount of the 
contents of NLT 20 Tablets to a suitable yolumetric fiask 
and dissolvlng in 0,01 N hydrochloric acid by sonicat- 
ing. Cool to room temperaturę, di lute with 0.01 N hy¬ 
drochloric acid to volume, and fiiter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L3 
Flow ratę: 1.5 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2,0 

Relative standard deviation: NMT 2.0% from five 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephedrine hydrochloride (CmHisNO ■ HCI) in 
the portion of Tablets taken: 

Resuit = (r y /rj) x (Q/C y ) x 100 

ftr = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy = nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLimON, Procedurę for a Pooled Sample (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Alcohol and 0.40% ammonium acetate 
solution (17:3) 

Standard solution: USP Pseudoephedrine Hydrochlo¬ 
ride RS of a known concentration similar to that of the 
Sample solution, rn Medium 

Sample solution: Filtered portion of sample suitably di- 
luted with Medium 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 214 nm 
Column: 4.ó-mm x 25-cm; packing L3 
Flow ratę: 1.5 mL/min 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 

Reiative standard deviation: NMT 2.0% from five 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephedrine hydrochloride (CmHisNO - HCI) 
dissolved. 

Tolerances: NLT 75% (Q) of the labeled amount of 
pseudoephedrine hydrochloride (C 10 H 15 NO ■ HCI) is 
dissolvecL 

* Uniforimity of Dosage Units (905) 

Procedurę for content uniformity 
Mobile phase: Alcohol and 0.40% ammonium acetate 
solution (1 7:3) 

Standard solution: 0.15 mg/mL of USP Pseudoephed¬ 
rine Hydrochloride RS in a mixture of methanoi and 
0.01 N hydrochloric acid (1:4) 

Sample solution: Transfer 1 Tablet to a 100-mL yolu¬ 
metric fiask, add 20 mL of methanoi, and shake for 30 
min. Add 25 mL of 0.01 N hydrochloric acid, and soni- 
cate to dissofye. Cool to room temperaturę, dilute with 
0*01 N hydrochloric acid to volume, and fiiter. 
Chromatographic system and System suitability: 
Proceed as directed in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephedrine hydrochloride {C T0 Hi S NO - HCI) in 
the Tablet taken: 

Resuit - (ru/fs) x (C s /C u) x 100 

fu = peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/ml) 

Acceptance criteria: Meet the reąuirements for chew- 
able tablets 

ADDITIONAt REQUIREMENTS 

* Packaging and Storagł: Preserve In tight containers. 

* USP Referenci Standards (11) 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine Hydrochloride 
Extended-Release Tablets 


DEFINITION 

Pseudoephedrine Hydrochloride Extended-Refease Tablets 
contain NLT 90.0% and NMT 110.0% of the labeled 
amount of pseudoephedrine hydrochloride (GoHisNO ■ 
HCI), 

IDENTIFICATION 

• A* Infrared Absorptjon (1 97K) 

Sample: Triturate a number of Tablets, nominally equiv- 
alent to 180 mg of pseudoephedrine hydrochloride. Fil¬ 
ier with about 10 mL of chloroform coflected using vac- 
uum fiitration. Maintam the vacuum until no further 
fil tratę tan be collected, and evaporate the chloroform 





on a steam bath, taking care to avoid overheating. 
ReoystaJlize the residue from a smali amount of oehy- 
drated alcohol. 

Acceptanoe criteria: Meet the reąuirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution, as 
obtained Sn the Assay. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Alcohol and ammonium acetate solution 
(1 in 250) (850:150). Filter, and degas 
Standard solution: 1.2 mg/mL of USP Pseudoephedrine 
Hydrochloride RS in alcohol 

Sample stock solution: Transfer NLT 20 Tablets to a 
suitable Container, add 500 ml_ of alcohol, and homog- 
enize until the Tablets are dispersed. Quantitatively 
transfer the contents of the Container to a 1000-mL vol- 
umetric fiask, dilute with alcohol to volume, mix, and 
allow to stand for the solids to settle. 

Sample solution: Transfer 25.0 mL of the supernatant 
from the Sample stock solution into a 50-mL volumetrio 
fiask, dilute with alcohol to volume, and mix. Pass a 
portion of this solution through a filter of G,45-pm porę 
size. 

Chromatographic system 

(See Chromatograpny { 621), System Suitability*) 

Modę: ŁC 

Detector; UV 254 nm 
Column: 4.6-mm x 15-cm; packing 13 
Flow ratę: 0,7 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephearine hydrochloride (GoHisNO - HCI) in 
the portion of Tablets taken: 

Result = (njfi) x (G/G/) x 100 

r u - peak response from the Sample solution 

n - peak response from the Standard solution 

Cs = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pseudoephedrine 
hydrochloride tn the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TE5TS 

* Dissolution ( 711 ) 

For Tablets labeled for dosing every 12 h 
Test 1 

Medium: Water; 900 mL 
Apparatus 2 : 50 rpm 
Times: 1, 3, and ó h 

Mobile phase and System suitability: Proceed as di- 
rected in the Assay. 

Standard solution: 0.13 mg/mL of USP Pseudoe¬ 
phedrine Hydrochloride RS in water 
Sample solution: Filter a portion of the solution 
under test 


Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; packing L3 
Flow ratę: 0.7 mL/min 
Injection yolume: 50 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pseudoephearine hydrochloride (GoHi*NO ■ HCI) 
dissalyea. 

Tolerances: See Table h 


Table 1 



Amount 

Time 

Oissolved 


(%> 

1 

25-45 

3 

50-75 

6 

NLT 75 


The percentages of the labeled amount of pseudoe¬ 
phedrine hydrochloride (CtoHtsNO ■ HCI) dissoh/ed 
at the tlmes specified conform to Acceptance Tobie 2 
in Dissolution (711). 

Test 3: If the product eomplies wjth this test, the la- 
beling rndicates that it meets USP Dissolution Test 3. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 3, and 6 h 

Standard solution: A known concentration of USP 
Pseudoephedrine Hydrochloride RS in Medium 
Sample solution: Pass portions of the solution under 
test through a fliter of 0.45-pm porę size, and suita- 
bly dilute with Medium. 

Analysis: Calculate the percentage of the labeled 
amount of pseudoephedrine hydrochloride 
(G 0 H 15 NO * HCI) dissolved by comparing the maxi- 
mum absorbance of Sample solution with that of 
Standard solution at about 214 nm. 

Tolerances: See Tobie 2. 


Table 2 



Amount 

Tl me 

Dissolved 

ih) 

(%> 

1 

25-45 

3 

60-80 

6 

NLT 80 


The percentages of the labeled amount of pseudoe- 
phedrine hydrochloride (CioH^NO - HCI) dissoIved 
at the tlmes specified conform to Acceptance Table 2 
in Dissolution (711), 

For Tablets labeled for dosing every 24 h 
Test 2: if the product compkes with this test, the la- 
beling indicates that it meets USP Dissolution Test 2. 
Medium: 0.9% sodium chloride in water; 50 mL 
Apparatus 7 (see Drag Release (724)): 30 cydes/mfm; 

2-3 cm amplitudę. To prepare the sample, see figurę 
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Figurę 1. Steps to prepare the sample. (1) Place 1 Tablet on 
a 5-cm x 5-cm nylon netting. (2) Fold the netting over the 
Tablet. Continue folding until the Tablet is enciosed in the 
netting. (3) Fold the netting so that the two open ends 
meet. Tne Tablet should be enveloped in the center of the 
netting. (4) Insert a rod (see Figurę 4c in Drug Release {724)) 
through the netting to secure the Tablet (5) Secure the 
netting with HPLC plastic ferrules or other appropriate de- 
vice. Trirn the exress netting. Attach each sample holder to 
the vertica!ly reciprocatlng sample holder. 

Times: 2, 8 , 14, and 24 h 

Solution A: Transfer 200 mL of water to a 1000-mL 
voiumetric fiask. Add 3.4 mL of phosphoric acid and 
5 mL of trlethylamine. Add water to almost 900 mL. 
Adjust with 1 N sodium hydroxide to a pH of about 
6 . 8 , dilute with water to volume, and mix. 

Mobile phase: Methanol and Solution A (100:900) 
System suitabiiity solution; 0.4 mg/mL of USP Pseu¬ 
doephedrine Hydrochloride RS in water 
Sample solution: Solution under test 
Standard solution: Known concentrations of USP 
Pseudoephedrine Hydrochloride RS in water, in a 
rangę around the expected concentration of the Sam¬ 
ple solution at each time interval 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 5-cm; packing LI 
FIow ratę: 1.5 ml/min 
Injection volume: 10 pi 
System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity reguirements 
Tai ling factor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample solution and Standard solution 
Measure the major peak responses of the Standard 
solution and Sample solution, Construct a calibration 
curve by plottmg the peak response versus concen¬ 
trations of the Standard solution. Determine the 
amount of pseudoephedrine hydrochloride 
(CioHisNO * * HCI) dissolved at each time interval 
from a linear regression analysis of the calibration 
curve. 

Tolerances: See Table 2. 



TabJe 3 



Amount 

Time 

Dtssohred 

m 

. n ® 

2 

20-35 

8 

40-65 

1 A 

60-90 

24 

NLT 85 


The percentages of the fabeled amount of pseudoe¬ 
phedrine hydrochloride (CioHi^NO ■ HCI) dissolved 


at the times specified conform to Acceptance Table 2 
in Dissolution (711). 

o Uniformity of Dosage UNITS (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 

« Packageng and Storage; Presen/e in tight containers. 

■ LabeUNG: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only rf Test 1 
rs not used 

* USP Reference Standards (11) 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine Hydrochloride, 
Carbinoxamine Ma Je a te, and 
Dextromethorphan Hydrobromide Orał 
Solution 


DEFINITION 

Pseudoephedrine Hydrochloride, Carbinoxamme Maleate, 
and Dextromelhorphan Hydrobromide Orał Solution eon- 
tains NLT 90.0% and NMT 110.0% of the labeled 
amounts of carbtnoxamine maleate (C 10 H 19 CIN 2 O * 
C 4 H 4 O 4 ), dextromethorphan hydrobromide (C T eH 25 NO * 
HBr), and pseudoephearine hydrochloride (CioHuNO- 
HCI). 

IDENTIFICATION 

* A. The retention times of the carbinoxamine maleate 

and dextromethorphan hydrobromide peaks of the Sam- 
ple solution correspond to those of the Standard solution , 
as obtained in the Assoy for Carbinoxamine Maleate and 
Dextromethorphan Hydrobromide . 

* B. The retention time of the pseudoephedrine hydrochlo¬ 
ride peak of the 5 omp/e solution corresponds to that of 
the standard solution , as obtained in tne Assoy for Pseu¬ 
doephedrine Hydrochloride . 

A5SAY 

* CARBlNOXAlVtlNE MALEATE AND PEXTROMETH0RPHAN 
Hydrobromide 

Buffer: Dissolve about 4.4 g of dibasic potassium phos- 
phate in 1000 mL of water. Adjust with phosphoric acid 
to a pH of 5.5. 

Mobile phase: Methanol and Buffer (600:400) 

Standard solution: 0.1 mg/mL of carbinoxamine 
maieate and 0.3 mg/mL of dextromethorphan 
hydrobromide from USP Carbinoxamme Maleate RS 
and USP Dextromethorphan Hydrobromide RS in water 
Sample solution: Nominally 0,1 mg/mL of carbinox- 
aminę maleate and 0.3 mg/mL of aextromethorphan 
hydrobromide from a suttabie volume of Ora! Solution 
in water 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 1.5 mL/min 
Injection volume: 20|iL 
System suitabiiity 
Sample: Standard solution 

[Notę —The relative retention times for dextromethor- 
phan and carbinoxamine are 0.8 and 1 . 0 , 
respectively.] 

Suitabiiity reguirements 

Resolution: NLT 3.0 between carbinoxamine and 
dextromethofphan 

Tarling factor: NMT 2.0 for the dextromethorphan 
peak 














Relative standard deviation: NMT 2,0% 

Analysrs 

Sam pies: Standard sofo t/o/? and Sample solution 
Calculate the percentages of the labeled amounts of 
carbinoxamine maleate (Ct 6 HigCIN 2 0 * C*H 4 0 4 ) and of 
dextromethorphan hydrobromide (CiaHzsNO ■ HBr) in 
the portion of Orał Solution taken: 

Result = (ru/r s ) x (Cs/GJ x 100 

r u - peak response of the appropriate analyte from 
the Sample solution 

ri = peak response of the appropriate anafyte from 
the Standard solution 

Cs - concentration of the appropriate Reference 
Standard in the Standard solution (mg/mL) 

Co = nominał concentration of the appropriate 
analyte in the Sample solution (mg/ml) 
Acceptance criteria: 90,0%-! 10*0% of the labeled 
amount of carbinoxamine maleate (C^H^CiNzO ■ 
C[H 4 0 4 ) and 90.0%-n0.0% of the labeled amount of 
dextrometliorphan hydrobromide (GabhsNG ■ HBr) 

• PSEUDOEPHEDRINE HYDROCHLORIDE 

B uff er: Dissolve about 4 *4 g of di basie potassium phos- 
phate in 1000 mL of water. Adjust with phosphorjt acid 
to a pH of 5.5* 

Mobile phase: Methanol and Buffer (600:400) 

Standard solution: 1.2 mg/mL of pseudoephedrine hy- 
drochloride from USP Pseudoephedrine Hydrochloride 
RS in water 

Sample solution: Nominally 1 2 mg/mL of pseudoe- 
phedrrne hydrochloride from a suitable volume of Orał 
Solution in water 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 257 nm 
Column: 4.6-mm x 25-cm; packtng L9 
FIow ratę: 1.5 ml/min 
Injection volume: 20 pL 
System suitability 
Sample: 5 tandard solu tion 
Suitability reguirements 
Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the [abefed amount of 
pseudoephedrine hydrochloride (CioHtsNO ■ HCI) in 
the portion of Orał Solution taken: 

Result - (ty/rs) x (Cs/Cu) x 100 

ru - peak response of pseudoephedrine from the 
Sample solution 

rs = peak response of pseudoephedrine from the 
Standard solution 

Ci = concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% of the labeled 
amount of pseudoephedrine hydrochloride (C T qH 15 MO - 
HCI) 


PERFORMANCE TESTS 

* Uniformu v of Dosage Units (905) 

For single-unit containers 
Acceptance criteria: Meets the requirements 

* OEUVERABLE Voluevie (698) 

For multipfe-unit containers 
Acceptance criteria: Meets the reguirements 

SPECIFK TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The totai aerobic microbial 
count does not exceed 1CP tfu/g, the total combined 
rnolds and yeasts count does not exceed 10 1 cfu/g, and 
it meets the reguirements of the tests for absence of Sal¬ 
monella species and Escherichio coli. 

■ pH (791): 3.0-5.0 

* Alcohol Petermination, Method II (61 1) (if present): 
9G,G%^110.0% of the labeled amount of alcohol 
(C^HsOH) is found. 

ADDITI0NAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight, lighLresistant 
containers, and storę at controfled room temperaturę* 

* USP Reference Standard* (11) 

USP Carbinoxamine Maleate RS 

USP Dextromethorphan Hydrobromide RS 

USP Pseudoephedrine Hydrochloride RS 


Pseudoephedrine SuBfate _ 

(C, 0 H, s NO)3 ■ H 3 SO. ( 428.54 

BenzenemethanoJ, a-[l -(methyJamino)ethyl]-, [5-(R*,/?*)]-, 
sulfate (2:1) (salt). 

(+)-Pseudoephedrine sulfate (2:1) (salt) [7460-12-0]. 

» Pseudoephedrine Sulfate contains not less than 
98,0 percent and not morę than 1 00*5 percent of 
(C 1 D H E 5 NO ) 2 * H 2 SO 4 , calculated on the dried 
basis. 

Packaging and storage—Preserve In tight, light-reslstant 
containers. 

USP Reference standards (11)— 

USP Pseudoephedrine Sulfate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Ultraviofet Absorption (197U)— 

Sofution: 500 pg per mL 
Medium: water. 

Absorptivities at 257 nm, calculated on the dried basis, do 
not differ by morę than 3.0%* 

C: A solution ot it responds to the test for Sulfate (191). 
Meflfing rangę, Class i (741): between 174° and 179°, 
but the rangę between beginnlng and end of melting does 
not exceed 2°. 

Specific rotation (781S): between +56, 0° and +59.0°. 

Test sofution: 50 mg per ml, in water* 
pH (791): between 5*0 and 6.5 in a solution (1 In 20). 

Loss on drying (731)“Dry It at 105° for 2 hours: it loses 
not morę than 2.0% of its weight. 

Residue on igniiion (281): not morę than 0,1%* 
Chfforide (221)—A 200-mg portion shows no morę chloride 
than corresponds to 0.4 mL of 0.02 N hydrochlorlc acid 
(0,14%). 
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De!ete the foilowtng: 

*Heavy metals—Treat a solution of 1.0 g tn 20 ml of dl- 
Jutę alcohol (1 in 2) with 5 mL of sodium hydroxide solution 
(1 in 20) and 5 drops of sodium sulfide TS: the color devel- 
oped is not darker than that of a blank determination per- 
formed simultaneausly, containing 10 ppm of standard lead 
solution (see Heovy Metals (231)).* (orncmit^ńa) 

Grdinary impurities (466)— 

Test: solution: alcohol. 

Standard solution: alcohol 

Eiuant: a mixture of alcohol glacial acetic acid, and 
water (10:3:1), 

Yisualization: Expose the piąte for 24 hours to iodine va- 
pors in a pre-equilibrated closed chamber, on the bottom of 
which there are iodine crystals. 

Assay—Dissolve about 150 mg of Pseudoephednne Sulfate, 
accurately weighed, in 50 mL of glacial acetic acid. litra te 
with OJ N perchloric acid VS, determining the endpoint 
potentiometrlcaily. Perform a blank determination, and 
make any necessary correction, Each mL of OJ N perchloric 
acid is equivalent to 42.85 mg of (CtoHisNO) 2 ■ H z 50 4 . 


FsyEEBum HemlceliySose 

DEFINITION 

Psyliium Hemicellufose is the alkali soluble fraction of the 
husk from Plantago ovata Forssk. It consists of a combi na- 
tion of highiy substituted arabrnoxylan polysaccharides. 
These polysaccharides are linear chains of xylose units (/?- 
(1—>4)-xyfan) to which are attached single unlts of arabi- 
nose ano additional xylose, Rhamnose, gaiactose, giucose, 
and rhamnosyluronic acid residues are also present as mi¬ 
nor constituents. It contains NLT 75.0% of dietary soluble 
fiber, calculated on the dried basis, 

IDENTIFICATION 

e A. The powdered rnucilage stains red with ruthenium 
red T5 and iead acetate TS, 

* B. It meets the requirements in Specific Tests for Swefi 
Voiume. 

COMPOSITION 

0 CONTENT OF SOLUBLE DIETARY FIBER 

Alcohol solution: Transfer 82,0 mL of alcohol to a 
lOG-mL volurnetnc fiask, and dilute with water to 
voJume. 

Buffer solution A: Disso!ve 1.95 g of 2-(JV-morphoJino)- 
ethanesulfonic acid and 1.22 g of tris{hydroxymethyl)- 
aminomethane in 1 70 mL of water. Adjust with 6 N so¬ 
dium hydroxtde to a pH of 8.2, and dilute with water 
to 200 mL [Notę-—I t Es Important to adjust the pH to 
8.2 at 24°. ]f the Buffer solution temperaturę is 20°, ad¬ 
just the pH to 83; if the temperaturę is 28°, adjust the 
pH to 8 1, For deviations at 2Q°-28°, adjust by 
interpoiation.] 

Acid solution: Prepare 0.561 N hydrochloric acid by 
mixing 9.35 ml of 6 N hydrochloric acid in 70 mL of 
water. Dilute with water to 100.0 mL. 

Buffer solution B: Prepare a pH ó.Ophosphate buffer 
(see Reagents, Indicators, and Solutions—Buffer Solutions). 
Protease solution: Dissolve 5 mg of protease in 0.1 mL 
of Buffer solution B 

Enzyme purity: To ensure the absence of undesirable 
enzymatic activities and the presence of desirable enzy- 
matic activitles, proceed as directed for Sample solution 
and Analysis using the substrates listed in Table 1 in 
place of Psyliium Hemiceliuiose. 


Substrate 

Weight 

(q) 

Activitv Tested 

Pectin 

0.2 

Pectinase 

Arabinoaalactan 

0,2 

Hemicelfulase 

ćJ-Gluean 

0.2 

iTGIucanase 

Wheat starch 

1.0 

ct-Amylase and 
amyloqlucosidase 

Corn starch 

1.0 

cc-AmyJase and 
amyloalucosEdase 

Casein 

03 

Protease 


The enzyme preparation is suitable if morę than 90% of 
the original weight of pectin, arabinogaJactan, and /?- 
giucan is recovered; NMT 2% of the original weight of 
casein and corn starch is recomed; and NMT 1% of 
the original weight of wheat starch is recovered. 

[Notę —Test the enzyme purity of every new lot of en¬ 
zyme and at 6-month intervals thereafter.] 

Blank solution: Using two 400-mL tail-form beakers, 
appropiiately labeled, piuceed ós directed Fur Analysis 
without Psyliium Hemicellulose. 

Sample solution: Weigh, in dupJicate, approximatefy 
0.2 g of Psyliium Hemicellulose, previously mifled to a 
very flne powder. [Notę—D uplicates should differ by 
less than 1 mg in weight] Transfer duplicate samples to 
appropriafelylabeled tall-form 400-mL beakers, and 
proceed as directed for Analysis. 

Analysis: Treat each solution in the following manner. 
Add 40 mL of Buffer solution A to the beaker. [Notę— 
For the Sample soiution , stir until the Psyliium Hemitel- 
lulose is completely dispersed.] 

Add 125 jllL of heat-stable ct-amylase solution, and stir 
to ensure uniform mixing. Cover the beaker with alu- 
minum foil, and incubate over a water bath main- 
tained at 95M00 Q for 15 min, with continuous agita¬ 
tion. [NOTĘ—Start timing once the water bath 
temperaturę reaches 95°. A total time of 35 min is 
usualty suffident] 

Remove the beaker from the water bath, and cool to 
60°. Remove the aluminum foil, scrape any ring from 
inside the beaker, and dlsperse any gels in the oottom 
of the beaker with a spatufa. Rlnse the walls of the 
beaker and the spatula with 10 mL of water, collecting 
the rinsings En the beaker. Add 500 pi of Protease solu¬ 
tion . Cover with aEuminum foil, and incubate over a 
water bath maintained at 60 + 3° for 30 min with con¬ 
tinuous agitation. [Notę—S tart timing when the bath 
temperaturę reaches 60°.] 

Remove the foil, and transfer 5 mL of Acid soiution while 
stirring* Adjust, if necessary, with 1 N sodium hydrox- 
ide or 1 N hydrochloric add to a pH of 4.28 ± 0,07 at 
60°. [Notę—I t is important to adjust the pH to 4.28 
while the solution in the beaker is maintained at 60°; 
otherwise, the pH will increase at fower temperatures.] 
Add 150j.iL of amylogiucosidase solution while stirring. 
Cover with aluminum foil, and incubate over a water 
bath maintained at 60 ± 3 D for 30 min with constant 
agitation. [Notę—S tart timing once the water bath 
reaches 60T] 

Transfer 40 mL of the beaker eon ten ts to a 50-mL cen- 
trifuge tubę, and sonicate the tubę contents for 
3 min, 1 Centrifuge at 10,000-14,000 rpm for 10 min, 
Carefully pour the supernatant into a iabeled 600-mL 
tared beaker. Do not disturb any pellet in the bottom 
of the centrifuge tubę. Add the remaining sampfe 
from the original 400-mL beaker into the centrifuge 
tubę still containing the peflet. Rinse the 400-mL 
beaker with 15-20 mL or water, and add the rinsing to 
the 50-mL centrifuge tubę. Centrifuge the sample at 

1 A suitable sonieator is Sonifier 250 (or equivEilent), eauipped with a 12-mnn 
tip r from B ran son Ul traso mc Corp., Danbury, CT, m which an output ton troi 
value of 3 and a cyde time of 75% generale a power output of 43 W. 
















10,000-14,000 rpm for 10 min. Carefuily pour the su- 
pematant into the 600-mL beaker contamrng the first 
supernatant. Add 590 mL (measured before Theating) 
of alcohol at 60° to the 600-mL beaker. Cover the 
beaker, and allow to stand for at least 1 h to form a 
predpitate. 

Place i g of chromatographic siiiceous earth mto a 
clean air-dried crudbfe with a fritted disk. Heat the 
crucible containing chromatographic siiiceous earth at 
525° in a muffle furnace for at least 4 h. Cooi. Pass 
deionized water through the crucible while appiying 
constant suction. Rinse with acetone, and allow to air- 
dry. Storę the crucible in a convection oven at 130° 
for at least 2 h before use. Weigh the prepared cruci¬ 
ble to 0.1 mg before use. Wet tne chromatographic 
siiiceous earth in the crucible using a stream of Afcohoi 
solution from a washing bottie, and apply suction to 
evenly distribute the chromatographic srficeous earth 
over the fritted disk, Maintaining the suction, transfer 
the supernatant and predpitate from the beaker to the 
crucible, and filter. Transfer any sofid residue in the 
beaker with the a id of Alcohol solution. [Ngte In same 
cases, gums may form during filtration, trapping liquid 
in the residue, If so, break the surface film with a spat- 
ula to improve fiitration*] 

Wash the residue in the crucible seguentialiy with 
30 mL of Alcohol solution , 20 mL of alcohol, and 20 mL 
of acetone* Dry the crucible containing the residue at 
100° in a convection oven for at least 4 h, and cool to 
room temperaturo in a desiccator. 

Determine the weight of the residue (R). 

Use one of the duplicate restdues from the Sample solu- 
tion and one of the blank residues from the Blank solu¬ 
tion to determine the protein content, rn mg, by plac- 
ing the residue in a 500-mL Kjeldahl fiask, and 
proceedmg as directed for Nitrogen Determination 
(461), Method 1. The protein content is determined by 
multiplylng the content of nitrogen found by 6*25* In- 
dnerate the residue from the remaining duplicate of 
the Sample solution and the Blank solution as directed 
for Articles of Botanica! Origin (561), Total Ash at a re- 
duced temperaturę of 525 p , and determine the ash 
content as directed* 

Calculate the correeted average weight of the blank ( B ), 
in mg: 

B — Rs — Ps A& 

Rb = weight of the average blank residue for 
duplicate blank determinatlons (mg) 

Pa - content found in the test for protein in the 
blank (mg) 

Ab = content of ash found in the blank (mg) 

Calculate the percentage of soluble dietary fiber: 

Result = [(Ru - P u - Au - B)fW v ] x 100 

Ru - weight of average residue for the duplicate 
Sample solution (mg) 

Po - content of protein found in the Psyllium 
Hemicellulose (mg) 

A u - content of ash found in the Psyllium 
Hemicellulose (mg) 

B - averaqe weiqht of the blank as calcufated 
above 

W u ~ average weight of the Psyllium Hemicellulose 
taken (mg) 

Acceptance criteria: NLT 75.0% of dietary soluble fiber 
on the dried basis 


CONTAMINANTS 


Delete the foliowing; 

•• Heaw Metals, Method II <231 >: NMT 10 ng/g* t . 

jBn-ioifl) 

* Limit of Alcohol 

Interna! standard solution: n-Propyl alcohol and water 
(1:99) 

Standard stock solution: 5,0 mL of absolute alcohol at 
20 ±2°, diluted with water to 500.0 mL 
Standard solution: 10,0 mL of Standard stock solution 
and 10.0 mL of Internat standard solution, diluted with 
water to 100.0 ml 

Sample solution: 0.5 g of Psyllium Hemicellulose in 
90 mL of water* Stir rapidly for 3 h using a magnetic 
stirrer Add 10.0 mL of the Interna! standard solution * 
Pass the Sample solution through a filter having a 0.45- 
|im porę size, 

Chromatographic system 
(See Chromatograpny (621), System Suitabiłity,) 

Modę: GC 

Detector: Flame ionization 
Cofumn; 0*53-mm x 30^m fused silka anaiytical; 
coated with 3.0-jim G43 stationary phase. [Notę—A 
0.53-mm x 2-m fused silica guard column may be 
used.] 

Temperaturę: See Table 2. 


Table 2 


InitUI 

Temperaturę 

tn 

Temperaturę 

Ramp 

f/mtn) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

40 

0 

40 

5 

40 

10 

230 

3 


Injector: 25Q D 
Detector: 300 D 
Carrier gas: Helium 
Ffow ratę: 4 mL/min 
Injection size: 0.5 fiL 
Injection type: Split flow ratio, 10:1 
System suitamlity 
Sample: Standard solution 
Suitabiłity reguirements 

Relative standard deviatlon: NMT 2,0%, for repli- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alcohol In the pordon of 
Psyllium Hemiceilulose taken: 

Result - (RułRs) x Cs x (V/W) x 100 

Ru = ratio of the peak response of alcohol/peak 

response of n-propyi akohol from the Sample 
solution 

fl* = rado of the peak response of alcohol/peak 
response of n-propyl alcohol from the 
Standard solution 

Q - concentration of alcohol in the Standard stock 
solution (mg/mL) 

V = volume of the Standard stock solution (ml) 

W - weight of Psyflium Hemicellulose taken to 
prepare the Sample solution (mg) 

Acceptance criteria: NMT 12.0% (w/w) 

• Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): The total aerobic microbial 
count does not exceed 10* cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10- cfu/ 
g. !t meets the requirements of the tests for absence of 
Salmonella species and Escherichia coli 











SPECIFBC TESTS 

o SWELŁ V0LU!V1£ 

Sample: 0.50 g of Psyllium HemiceJlulose 
Analysis; Add the Sampfe to a glass-stoppered, 100-mL 
raduated mixing cylinder. To avoid materiał dumping, 
old the cylinder at a 45° angle, and gentty rotate it 
while using a wash bottle to forcefuliy add 30 ml of 
water, Ado water Lo bring the totat volume to 100 mL, 
and cap the cylinder, lnvert the cylinder severa! times 
untH a uniform suspension is achieved, and allow to 
stand. Gently invert the cylinder several times again at 
4-8 h after the Enitial Sample soiution preparation, and 
allow to stand, Allow the gel to settle for 16 h. Deter- 
mine the volume of the gel. 

Acceptance criteria: NIT 80 mL/g of Psyllium 
Hemicellulose 

o Total Acidity: Transfer 40 ml of the supernatant as ob- 
tained Sn the test for Swelf Yolume without disturbing the 
geL Titrate with 0.03 N sodium hydroxide, using 1 mL of 
phenolphthaiein TS as indicator. 

Acceptance criteria; NMT 1.8 mL of 0.03 N sodium 
hydrnxEHe is consumed 

o Hoss ON Drying <731): Dry a sample at 105° for 3 h: it 
loses NMT 1 2.0% of Its weight. 

* Articles of Botanical Origin, Total Ash (561): NMT 

5,0% 

* Articles of Botanical Origin, Aciddnsoluble Ash (561); 

NMT 1,0% 

ADDITIONAL REQU1REEVDENTS 

■ PACKAG1NC and Storage: Preserve En tight containers. 
Storę at 25°, excursions permitted between 15° and 30°, 


PsyfiBamm Hysk 

DEFINITION 

Psyllium Husk is the cleaned, dried seed coat (epidermis) 
separated by winnowing and thrashing from the seeds of 
Plantago ovato Farssk., known in commerce as Biond Psyl¬ 
lium, Indian Psyllium, or ispaghula, or from Plantago 
a rena ri a Waidst. & Kit. (Plantago psyllium L.) known in 
commerce as Spanish or French Psyllium (Fam, 
Plantaginoceoe), in whole or in powdered form, 

IDENTIFICATION 

« A. Mounted in cresol, ceifs, viewed microscapicalfy, are 
composed of polygonal prismatic celis havlng 4-6 
straight or slightly wavy walls, 

* B, Mounted in afcohol and irrigated with water, viewed 
microscopically, the mucilage In the outer part of the 
epidermal cells swells rapidly and goes into soiution. 

IMPURBTIE5 

e Articles of Botanical Origin, Add-lnsolubfe Ash <561): 
NMT 1,0% 

o Articles of Botanical Origin, Umits of Elemental Impuri- 
ties (561): Meets the reąuirements 

0 ORGANIC 1MPURITIES PROCEDURĘ 1: LiGHT EXTRANEOUS 
IVSatter 

[Notę—P erform this test in a well-ventilated hood,] 
Sample: 99-1 01 g of Psyllium Husk, weighed to 0,1 g 
accuracy 

Analysis: Transfer the Sample to a 1 GOO-ml talhform 
beaker. Add 800 ml of trichloroethytene, previously ad- 
justed to a temperaturę of 24°-26°, and maintain this 
temperaturę throughout the test, Stir the husk for 5 s, 
and allow it to settle while protecting the surface from 
drafts in the hood. Remove the floating materiał with a 
spoon madę of 50-mesh screen, and transfer the matę* * 
nal to a piece of filter paper in a dish. Stir the husk 
mixture again, allow it to settle, remove the floating 
materiał again, and combine it with the materiał on the 


paper, Repeat this procedurę until no morę materiał ap- 
pears on the surface, Dry the removed materia] with 
the paper in a hood and then in an oven at 40 p for 3 
h. Cool to room temperaturę, Wetgh the filter paper 
with the materiał. Brush the materiał off the paper, 
weigh the paper, and then calculate the percentage of 
fight extraneous rnatter, 

Acceptance criteria; NMT 5% 
o Organki Impurities Procedurę 2: Insect Bnfestation 
Sample: 25 g 

Analysis: Transfer the Sample to a 250-mL beaker, add 
sufficient so!vent hexane to saturate, add an additional 
75-100 mL of solvent hexane, and allow to stand for 10 
min, stErring occasionally with a stirring rod. Wet a 
sheet of filter paper with alcohol, and filter the mixture 
with the aid of vacuum. Discard the flltrate. Transfer the 
residue to the originai beaker with the aid of alcohol. 
Add alcohol to bring the volume to 150 mL above the 
!evel of the tran sfer red residue. Boil for 10 min, Filter 
through alcohol-wetted paper as above, Prepare a trap 
fiask consisting of a 2000-mL graduated, narrow-mouth 
conical fiask into which is inserted a rubber disk sup- 
ported on a stiff metal rod 4 mm in diameter and 
longer than the height of the fiask, the rod berng 
threaded at the lower end and furnished with nuts and 
washers to hołd the disk in place, and the disk being of 
the proper shape and size to prevent liquid in the body 
of tne fiask from spilling when it is pressed up against 
the neck from the inside. Transfer tne residue to the 
trap fiask, completing the transfer with the aid of hot 
water. Add sufficient hot water to bring the volume to 
1000 mL. Add 20 mL of hydrochloric add. Raise the 
rod, and support it so that the rubber disk is hetd 
above the liquid ievel. Rinse the rubber disk with hot 
water. Spray the inside of the neck of the fiask with an 
antifoam spray, Boil for 30 min, and cool to room tem¬ 
peraturę, Add 40 ml of solvent hexane, and agitate for 
1 min by lifting the fiask and moving the rod vertically 
with wrlst aclion. Allow to stand for 5 min. Add water 
to bring the Jevel of lfquad to the neck of the fiask, and 
allow to stand for 20 min, SimuJtaneously rotate the 
disk to free it from settled materiał, and raise it as far as 
possible into the neck of the fiask. Prepare a sheet of 
ruEed filter paper with lines approximately 5 mm apart 
for filtration by moistening it with water and placing it 
on a vacuum funnel. Transfer the materiał trapped in 
the neck of the fiask to the filter with the aid of water. 

If necessary, wash the paper with alcohol to remove 
traces of hexane. Place the paper on a 100-mm petri 
dish that has been wetted with a soiution contaEning 
equal yolumes of glycerin and alcohol. Add 35 ml of 
so!vent hexane to the fiask, and gently stir with the 
trappina rod, Add water to bring the liquid leve! into 
the neck of the fiask, Allow to stand for 15 min. Using 
the same technigue as before, transfer the trapped ma¬ 
teriał on to a sępa ratę paper. £xamine the papers at 30x 
magnification. 

Acceptance criteria 

Powdered Psyllium Husk: NMT 400 insect fragments, 
indudmg mites and psocids 

Whole Psyllium Husk: NMT 100 insect fragments, in- 
cluding mites and psocids 

* Articles of Botanical Origin, Pesticide Residue Analysis 
<561): Meets the requirements 

SPECIFIC TESTS 
& Botanic CharacteristiCS 

Histology—Husk: The epidermis is composed of Jarge 
cells having transparent walls filfed with mucilage, and 
the cells swelf rapidly in aaueous mounts and appear 
poiygonai to slightly rounded in a surface view when 
viewed from above (from below tliey appear elongated 
to rectangular). The swelfing takes place mainly in the 
radial directlon. The mucilage of the epidermal cells 
stains red with ruthenium red and lead acetale TS. The 




very occasional starch granules that are present in some 
of the epidermal cells and that may be found embed- 
ded in tne mucilage are smali and simple or com- 
pounded with four or morę eomponents. 

Powdered psyllium seed husk: It h a pale to medium 
buff-colored powder having a slrght pinkish tinge and a 
weak characteristic odor. Occasional single and 2- to 
4-compound starch granules, the indiwćfual grains be- 
ing spneroidal piano to angular convex from 2-10 jim 
in diameter, are found embedded in the mucilage. En- 
tire or broken epidermal cells are fiiled with mucilage- 
In surface view, the epidermal cells appear polygonal to 
slightly rounded. Mucilage stains red with ruthenium 
red TS and lead acetate TS. Some of the elongated and 
rectangular cells representing the lower part of epider- 
mrs and also radia Ify swoilen epidermal cells can be 
found. 

* Microbial Enumeration Tests <61) and Tests for Speci 
fied Mkroorganisms <62): The total combrned mofds 
and yeasts count does not exceed 1000 cfu/g, and it 
meets the reąuirements of the test for absence of Salmo¬ 
nella spec i es and Escherichia coli 

* AftTiCLES OF BOTANKAL Origin, Total Ash (561): NMT 

4,0% 

* Water D etermiMation, Method II <921): NMT 12.0% 

® SWELL VOLUME 

Sample: 3.5 g of Psyllium Husk 
Anaiysis: Transfer 250 ml of simulated intestina! fluid 
TS without enzymes to a glass-stoppered 500-mL grad- 
uated cylinder Gradualty, with shaking, add the Sample 
until a uniform, smooth suspension is obtained. Dilute 
with the same fluid to 500 mL. Shake the cylinder for 1 
min every 30 min for 8 h. Allow the gel to settle for 16 
h (total time is 24 h). Determine the volume of the gel. 
Acceptance crfteria 

Powdered Psyllium Husk: NLT 40 ml/g 
Whole Psyllium Husk: NLT 35 mL/g 

ADDITIONAL REQUDREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers, secured against insect attack. 


Psyllium Hydrophilic Mudlloid for Orał 
Suspension 

DEFINITION 

Psyllium Hydrophilic Mudlloid for Oraf Suspension is a dry 
mixture of Psyllium Husk with suitable additłves, 

IDENTIFICATION 

• A. BOTANIC C HA RA CTE RISTIC5 

Microscoplc: It shows occasional single and 2- to 
4-coinpuuiid starch granules, the IndMdual grains be- 
ing spneroidal piano to angular convex, 2-10 um in 
diameter, found embedded in the mucilage. Entire or 
broken epidermal cells are fiiled with mucilage. In sur¬ 
face view, the epidermal cells appear polygonal to 
slightly rounded. Mucilage stains red with ruthenium 
red TS and lead acetate TS, Some of the elongated and 
rectangular cells representing the lower part of epider- 
mts and also radialfy swoilen epidermal cells can be 
found. 

SPECIFIC TESTS 

* Microbial Enumeration Tests <61} and Tests for Speci 

FIED Mecroorganisms (62): It meets the reguirements of 


the tests for absence of Salmonella species and of Escher- 
icbia coli. 

* SWELL VOLUME 

Sample; Psyllium Hydrophilic Mudlloid for Orał Suspen¬ 
sion, equivalent to 3.5 g of psyllium husk 
Anaiysis: Transfer 250 mL of simulated intestina! fluid 
TS without enzymes to a glass-stoppered, 500-mL grad- 
uated cylinder Gradually, with shaking, add the Som- 
ple f and shake until a uniform, smooth suspension is 
obtained. Dilute with the same fluid to 500 mL. Shake 
the cylinder for 1 min every 30 min for 8 h. Allow the 
gel to settle for 16 h (total time, 24 h). Determine the 
volume of the gel. 

Acceptance criteria: NLT 110 mL 

ADDITIONAL REQUIREIVIENTS 

* Packaging and Storage: Preserve in trght containers. 


Pumice 


DEFINITION 

Purnice is a substanee of volcanic orjgin, consisting chiefly of 
complex silicates of aluminum, potassium, and sodium. 

IMPURITIE5 

* Iron 

Sample solutron: The remaining one-half of the fil tratę 
from the test for Water-Soluble Substances 

Anaiysis: Acidify the Sample solution with hydrochloric 
acia, and add a few drops of potassium ferrocyanide 
TS. 

Acceptance criteria: No b(ue color is produced. 

SPECIFIC TESTS 

* WaterSoluble Substances 

Sample: 10 g 

Anaiysis: Bom the Sample with 50 mL of water for 30 
min, adding water from time to time to maintain ap- 
proximately the original volume, and Lhen filter. The 
fi! tratę is neutral to litmus. Evaporate one-half of this 
filtrate, dry at 105 p for 1 h, and weigh the residue. 

Acceptance criteria: NMT 10 mg (NMT 0.20%) 

* Acid-Soluble Substances 

Sample: 1 g 

Anaiysis: Boil the Sample with 25 mL of 3 N hydrochlo¬ 
ric acid for 30 min, aoding water from time to time to 
maintain approxImately the original vo!ume, then fiiter, 
Add five drops of sulfuric acid fo the filtrate, evaporate 
to dryness, ignfte, and weigh the residue. 

Acceptance criteria: NMT 60 mg (NMT 6.0%) 

* Powdered Punnce 

Purnice flour or superfine purnice: NLT 97.0% of 
purnice flour or superfine purnice passes through a No. 
200 standard mesh sieve. 

Fine pumice: NLT 95,0% of fine purnice passes through 
a No. 150 standard mesh sieve, and NMT 75,0% passes 
through a No. 200 standard mesh sieve. 

Coarse pumice: NLT 95.0% of coarse pumice passes 
through a No. 60 standard mesh sieve, and NMT 5.0% 
passes through a No. 200 standard mesh sieve. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed 

containers. 

* Labeling: Label powdered Pumice to indicate, in descrip- 

tive terms, the fineness of the powder. 









Pyrantel Pamoate 



CnHuN?S ■ CajHieOg 



594.68 


Pyrimidme, 1,4,5,6-tetrahydro-l -methyL2~[2-(2-thienyl)- 
ethenyl]-, (£>, compd. with 4,4'-methylenebt5[3-hydroxy- 
2-naphthalenecarboxyltc add] (1:1); 

(F)-1,4,5,6-Tetrahydrod-methyl-2- 
[2 -(2- th i eny l>vi ny I ] pyri m i di n e 4,4'-methylenebis[3-hy- 
droxy-2-naphthoatej (1:1) [22204-24-6], 


DEFINITiON 

Pyrantel Pamoate contains NLT 97.0% and NMT 103.0% of 
C^HjoNzOńS, caiculated on the dned basis. 


IDENTIFICATION 
» A. INFRARED ABSORPTION (197K) 

* B. U LIRA VI OL ET ABSORPTION (197U) 

Solution; 16 pg/mL in methanol 

* C The retention time of the major peaks due to pyrantel 

base and pamoic add of the Sample solution correspond 
to those of the Standard solution , as obtained in the 
Assay, 

ASSAY 

* Procedurę 

[NOTE^-Use low-actinic glassware in preparing Solutions 
of pyrantel pamoate, or otherwise protect the Solutions 
from unnecessary exposure to bright light. Compfete 
the Assay without prolonaed interruption.] 

Mobile phase; Acetonitrilą glacial acetic acid, diethyl- 
amine, and water (92.8:3:1,2:3) 

[Notę—I ncreasing the amount of aceton itr ile in the Mo¬ 
bile phase increases retention times. Increasing the 
amount of acetic add, water, and diethylamine de- 
creases retention times. Should the Mobile phase need 
to be adjusted, maintain the ratios among acetic add, 
diethylamine, and water (1:0,4:1).] 

Standard solution: 80 pg/mL of USP Pyrantel Pamoate 
RS in Mobile phase 

Sample solution: 80 pg/mL of Pyrantel Pamoate in Mo¬ 
bile phase 

Chroma tog raphic system 

(See Chromatograpny System Suitabllity.) 

Modę: LC 

Detector: UV 288 nm 
Column; 4.6-mm x 25-cm; packing 13 
Flow ratę: 1 mL/min 
injection size: 20 pL 
System suilabiMly 
Sample: Standard solution 

[Notę —The relalive retention times for pamoic acid and 
pyrantel are 0.6 and 1.0, respectively.] 

Suitabllity requirements 

Resolution: NLT 10.0 between pyrantel and pamoic 
add 

Column effkiency: NLT 8000 theoretical piates for 
the pyrantel peak 

Tailing factor: NMT 1.3 for the pyrantel peak 
Relative standard deviation: NMT 1,0% for the 
pyrantel peak 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms obtained for a period of 
NLT 2.3 times the retention times of pyrantel, and 
measure the responses for the major peaks. 


Calcu late the percentage of Cj4HjoN 2 0 6 5 in the portion 
of Pyrantel Pamoate taken: 

Result = (r^/rs) x (C 5 /Cu) * 100 

ru = peak response for pyrantel from the Sample 
solution 

r* - peak response for pyrantel from the Standard 
solution 

C s = concentration of USP Pyrantel Pamoate RS in 
the Standard solution (pg/mL) 

Cu - concentration of the Sampie solution (pg/mL) 
Acceptance criteria: 97,0%-l 03,0% on the dned basis 

OTHER COMPONENTS 
• CONTENT OF PAMOIC ACID 

Mobile phase: AcetonitriJe, glacial acetic acid, diethyl¬ 
amine, and water (92.8:3:1,2:3) 

[Notę—I ncreasing the amount of acetonitrile in the A4o- 
bile phase increases retention times. increasing the 
amount of acetic acid, water, and diethylamine de- 
creases retention times. Should the Mobile phase need 
to be adjusted, maintain the ratios among acetic acid, 
diethylamine, and water (1:0.4:1).j 
Standard solution: 52 pg/mL of USP Pamoic Add RS in 
Mobile phase 

Sample solution: 80 pg/mL of Pyrantel Pamoate in Mo¬ 
bile phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 288 nm 
Column: 4.6-mm x 25<m; packing 13 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
Analysis 

Samples: Standard solution and Sample solution 
Cale u late the percentage of C^Hi 6 O ó in the portion of 
Pyrantel Pamoate taken: 

Result = (ru/r 5 ) x (Cs/Cy) x 100 

ru - peak response for pamoic acid from fhe 
Sample solution 

H = peak response for pamoic add from the 
Standard solution 

Cs = concentratfon of USP Pamoic Add RS in the 
Standard solution (pq/mL) 

Cu ” concentration of the Sample solution (pg/mL) 
Acceptance criteria: 63,4%-67.3% of pamoic acid, cal- 
culated on the dried basis 

IMPURITIES 
fnorganic Impurities 

• Limit of Iron (241) 

Analysis: To the residue obtained in the test for Residue 
on Ignition , add hydrochionc acid and nitric acid (3:2), 
and evaporate on a steam bath to dryness. Dissolve the 
residue in 2 mL of hydrochloric acid with the aid of 
gentle heat. Add 18 mL of hydrochloric add, dilute 
with water to 50 mL, and mix. Dilute 5 mL of this solu¬ 
tion with water to 47 mL. 

Acceptance criteria: The limit is 0.0075%, 

• Residue on Ignition (281): NMT 0.5% 

Sample: 1.33 g 

Defete the fol łowing: 

Heaw Metals, Method II (231): 50 ppm# comd n iĄan . 2 oiB) 

Organie Impurities 

• Procedurę 

Diluent: Glacial acetic add, diethylamine, and water 
(5:2:5) 




Mobile phase: Acetonitrile and Diluent (92.8:7.2), 

[Notę—P repare the Solutions immediately before use, 
and protect from [ight at atl stagesj 
Stock standard solutfon: 0.8 mg/mL of USP Pyrantel 
Pamoate RS. Dtsso1ve in Diluent , using 7% of the finał 
volume, and diluting with acetonitrile to volume. 
Standard solutfon: 4 pg/mL of USP Pyrantel Pamoate 
RS in Mobile phase from the Stock standard solution 
System suitability solution: Dissolve a puantity of USP 
Pyrantel Related CompouncJ A RS first in the Stock stan¬ 
dard solution , using 5% of the finał volume, Di lute with 
Diluent to vo!ume to obtain a solution with a concen- 
tration of 0.2 mg/mL of pyrantel related compound A 
and 40 pg/mL of pyrantel pamoate. Transfer a suitable 
portion of this solution, and dilute quantitatively with 
Diluent to obtain a solution with a finał concentration 
of about 4 jig/rnL of pyrantel related compound A and 
0.8 ug/mL of pyrantel pamoate. 

Sample solution: 0.8 mg/mL of pyrantel pamoate pre- 
pa red by dissoMng in Diluent, using 7% of the finał 
volume, and diluting with acetonitrile to volume 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 288 nm 
Coiumn: 4.6-mm x 25-cm; packing L3 
Fiow ratę: 1.0 m L/min 
Injection size: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 4.0 between pyrantel and pyrantel 
related compound A 

Taifing factor: NMT 1.5 for the pyrantel peak 
Relative standard deviation: NMT 10.0% for the 
pyrantel peak 
Analysis 

Samples: Standard solution. System suitabifity solution, 
and Sample solution 

[Notę—R ecord the chromatograms for about 4 times 
the retention time of pyrantel. Disregard any peak in 
the Sample solution having an area less than one- 
tenth the principal peak in the Standard solution .] 

Calculale the percentage of pyrantel related com¬ 
pound A in the portion of Pyrantel Pamoate taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

m = peak response for pyrantel related compound 
A from the Sample solution 

r s - peak response for pyrantel related compound 
A from the System suitability solution 
Cs = concentration of USP Pyrantel Related 

Compound A RS in the System suitability 
solution (pg/mL) 

Cu = concentration of pyrantel pamoate in the 
Sample solution (ug/mL) 

Calculate the percentage of Impurity B or any other 
unspecified impurity in the portion of Pyrantel 
Pamoate taken: 

Result = (Wrs) x (C s /Cu) x (1 /F) x 1 00 

r y = peak response for impurity B or any individual 
unspecified impurity from the Sample 
solution 

rs - peak response for pyrantel from the Standard 
solution 

C s - concentration of USP Pyrantel Pamoate RS in 
the Standard solution (pg/mL) 

Cu = concentration of pyrantel pamoate in fhe 
Sample solution (pg/mL) 

F = relative response factor (see Impurity Tobie 7) 


Acceptance criteria 

lndividual impurities: See Impurity Tobie 7. 
Total impurities: NMT 1.0% 


Impurity labie 1 


Name 

Relative 

Retention 

Time 

Re lais ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT f%) 

Pamoic add a 

0.5 

_ 

_ 

PyranLel(£4so- 

mer| 

1.0 

— 

— 

Pyrantel relat¬ 
ed com- 
oound A b 

1.3 

— 

0.5 

JmDuritv B c 

1.8 

2.5 

0.2 

lndividual 

unspecified 

impurities 

— 

TO 

0.1 

Total 

unspecified 

impurities 

— 

— 

03 


a For Identification purposes only, 

b 1 -Methyf-2-[(Z)-2RLhiophen-2-yE)etfienylJ-l ,4,5,6-tetrahydrapyrimidine. 
c (M ethy la m i no) p ropy I ]- 3 (thlopli e n -2-y I )pro p-2-ena m ide. 

SPECBFIC TESTS 

* Loss ON Drving (731): Dry a sample in a vacuum at 60° 

for 3 h: tt loses NMT 2,0% of Its weight. 

ADDBTIONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in well-closed, light- 
resistant contafners. 

* USP REFERENCE 5TANDARDS (11) 

USP Pamoic Acid RS 
CziHifiO^ 388.38 
USP Pyrantel Pamoate RS 
USP Pyrantel Related Compound A RS 
(Z)-l -Methyl-2-(2-(thiopher>2-yl)viny])-1,4,5,6- 
tetrahyd ropy ri m idi ne. 

C 3 4H3 0 N 2 O 6 S 594.69 


Pyrantel Pamoate Orał Suspension 

» Pyrantel Pamoate Orał Suspension is a suspen- 
sion of Pyrantel Pamoate in a suitable aqueous 
vehicle. It contains not less than 90.0 percent 
and not morę than 110,0 percent of the labeled 
amount of pyrantel (C17H14N2S). 

Packaging and storage—Trpsprve in Hght, light-resistant 
ccmtainers. 

USP Referemce standards (11)— 

USP Pyrantel Pamoate RS 
Identification—[See Notę in the Assay,] 

A: Dilute a suitable volume of Orał Suspension with 0.05 
N methanolic ammonium hydroxlde to obtain a solution 
having a concentration of about 8 mg of pyrantel pamoate 
per mL, Similariy prepare a Standard solution of USP 
Pyrantel Pamoate RS. Shake both Solutions by mechanica! 
means, and centrifuge to obtain elear Solutions. Apply a 
100-pL portion of eaeh solution to a 20- x 20-cm thin-iayer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.50-mm layer of sillca gel mixture. Develop the 
piąte in a suitable chromatographic chamber containing the 
upper phase obtained by shaldng together methyl isobutyl 
ketone, formie acid, and water (2:1:1). Devefop the piąte 
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until the solvent front is about 2 cm from the top edge of 
the piąte. Remove the piąte, altów the solvent to evaporate, 
and examme the piąte under UV light at about 365 nm: the 
Rf value of the principal spot from the test solution corre- 
sponds to that obtained from the Standard solution. 

B: [notę—P repare 0.05 N methanoltc ammonium hy- 
droxide by transferring 0.8 mL of ammonium hydroxicfe to a 
250-mL vo!umetric fiask contaming 100 mL of methanol, di* 
luting with methano! to volume, and mixing.] Dilute a suita- 
ble volume of Orał Suspension with 0.05 N methanolic am¬ 
monium hydroxide to obtain a solution having a 
concentration of about 16 mg of pyrantel pamoate per mL 
Similarly prepare a Standard solution of USP Pyrantel 
Pamoate RS. Shake both Solutions by mechanical means, 
and centrrfuge to obtain elear Solutions. Apply a 20-jiL por* 
tion of each solution to an 18- x 24-cm sneet of chromato- 
graphic paper (Whatman No. 1 or equivalent) that previ- 
ously has been prepared as follows. Impregnate the paper 
with a freshly prepared solution obtained by mixing 7 
volumes of acetone and 3 vdumes of gfyrine-sodium chlo- 
ride-hydrochloric acid buffer solution (prepared by mixing 3 
volumcs of □ solution that is 0.3 M with respect to both 
glycine and sodium chforide with 7 volumes of 0.3 M hy- 
drochloric acid). Press the impregnated paper untformly be- 
tween white, nonfluorescent blotters to remove the excess 
solvent. Place the spotted chromatographk paper in a suita- 
ble chromatographłc chamber, and develop by descending 
chromatography (see Chromatography (621)), using as the 
solvent system the u oper phase obtained by mixincj ethyl 
acetate, butanol, and water (10:1:1). After deveiopmg for 
20 hours, remove the paper from the cham ber, air-dry for 
10 minutes, transfer to an air-drculating oven, and dry af 
60° for 30 minutes: the R f value of the principal spot from 
the solution under test corresponds to that obtained from 
the Standard solution. 

C: The retention times of the major peaks due to 
pyrantel base and parnoic acid in the cnromatogram of the 
Assay preporotion correspond to those in the chrom a tog ram 
of the Standard preporotion , as obtained in the Assoy. 
Uniformity af dasage units (905)— 

FOR ORAŁ SUSPENSION PACKAGED IN 5EN0LE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverable voiume (698)— 

FOR ORAŁ SUSPENSION PACKAGED IN MULTiPLE-UNIT CONTAINERS: 
meets the reguirements. 
pH (791): between 4.5 and 6.0. 

Assay— [notę —Use low-actinic glassware in preparing solu* 
tions of pyrantel pamoate, and otherwise protect the Solu¬ 
tions from unnecessary exposure to bright light. Complete 
the assay without profonged rnterruption.] 

Mobile phase, Standard preparation, and C hromatographic 
system— Proceed as directed śn the Assay under Pyrantel 
Pamoate . 

Assay preparation —Transfer by means of a pipet an accu 
rately measured volume of Orał Suspension, equrva1ent to 
about 200 mg of pyrantel pamoate, into a 100-mL volumet* 
ric fiask, disperse, and di lute with water to volume. While 
stirring the dispersion with a magnetic stirrer, transfer 
1.0 mL of the aliguot to a 25*mL volumetric fiask, dissolve in 
and dilute with Mobile phase to volume, mix, and filter. 

Procedurę—Separately inject equai voiumes (about 20 pL) 
of the Standard preparation and the Assoy preparation into 


the chroma tog raph, record the chromatograms obtained for 
a perrod of not less than 2.5 times the retention times of 
pyrantel base, and measure the responses for the major 
peaks. The relative retention times for pamoic acid and 
pyrantel base are about 0.6 and 1.0, respectfeely. Calculate 
Ine auantity, in mg, of pyrantel (CnH^N^S) in each ml of 
the Orał Suspension taken by the formula: 

2500(0.347)(C/V)(r w / rj) 

in which 0.347 is the ratio of the molecular weight of 
pyrantel to that of pyrantel pamoate; C is the concentration, 
m mg per mL, of USP Pyrantel Pamoate RS in the Standard 
preparation; V\s the volume, in mL, of Ora! Suspension 
taken; and fu and r s are the peak responses for pyrantel base 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


Pyrantel Tart ratę 



ChHhNzS • CłHeOi 356.39 

Pyrimidine, 1,4,5,6-tetrahydro*l~methyl-2- 
[2-(2-thienyI)ethenyI]-, (£)*, (2/?,3/?)*2,3-dihydrox* 
ybutanedioate (1:1); 

(£>1,4,5,6-Tetrahydra* 1 -methyl-2* 
[2*(2-thienyl)vinyl]pyrimidine tartrate (1:1) [33401*94*4]. 

DEFINmON 

Pyrantel Tartrate contains NLT 98.0% and NMT 102.0% of 
pyrantel tartrate (CnHuNjS - calculated on the 

dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

|Note —Gońcom ftantly prepare potassium bromide dis* 
perstons of the Standard and sample. Differences be¬ 
tween sets of Standard/sampfe spectra may occur as a 
result of differing specimen preparation or env iron men- 
tal conditions.] 

* B, Identification Tests—General, Tartrate (191) 

• C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

[Notę—P rotect all Solutions containing Pyrantel Tartrate 
from light,] 

Mobile phase: Aceton ftrfle, glacial acelic acid, diethyl* 
aminę, and water (94: 2.5: 1: 2.5) 

Standard solution: 0,42 mg/mL of USP Pyrantel Tar¬ 
trate RS in Mobile phase 

Sample solution: 0,42 mg/mL of Pyrantel Tartrate In 
Mobile phase 

Chromatographk system 

(See Chromatography (621), System Suitabiiity.) 




*** I * 


Modę: LC 

Detector: UV 316 nm 

Column: 4.6-mm x 25-cm; S-pm packing L3 
Flow ratę: 1 mL/min 
Injection volume: 5 pt 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1 -5 
Relative standard deviation: NMT 073% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of pyrantel tartrate 
(CnHuN ? 5 - OHfiOń) \n the portion of Pyrantel Tartrate 
taken: 

Result - (ru/n) x (CsfCy) x 100 

fu = peak response from the Sampie solution 

n = peak response from the Standard solution 

G - concentration of USP Pyrantel Tartrate RS rn 
the Standard solution (mg/mL) 

Q = concentration of Pyrantel Tartrate in the 
Sampie solution (mg/mL) 

Acceptance criteria: 9S,0%-102*0% on the dried basis 

IMPURIT1ES 

* Residue OH Ignition <281): NMT 0,1% 

* ORGANIĆ IMPURITIES 

[NOTĘ—Protect alt Solutions contarning Pyrantel Tartrate 
from light] 

Mobile phase: Acetonitrile, glacial acetic acid, diethyl- 
amine, and water {94: 2,5: 1: 2.5) 

Standard solution: 0.84 ug/mL of USP Pyrantel Tartrate 
RS in Mobile phase 

Sampie solution: 0.42 mg/ml of Pyrantel Tartrate in 
Mobile phase 

System suitability solution: Expose a portion of the 
Sampie solution to short-wave!ength UV light for 30 min 
(Pyrantel Tartrate undergoes partial degradation to tis- 
pyrantel). A degradation level to at least 0.3% of c/s- 
pyrantel must be obtained, as shown by the appear- 
ance of a corresponding peak in the chromatogram. If 
it is not obtained, again expose the solution to short- 
wavelenglh UV light 
Chromatographic system 
(See Chromatograpny (621), System Suitability:) 

Modę: LC 

Detector: UV 236 and 316 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L3 

Flow ratę: 1 mL/min 

Run tlme: 2,5 times the retention time of pyrantel 
injection volume: 100|iL 
System suitability 
Sampie: System suitability solution 
[Notę—T he relative retention times for pyrantel and c/s- 
pyrantel are LU and L2, respectively,] 

Suitability reąuirements 

System suitability reąuirements must be met at both 
236 and 316 nm, 

ResoTution: NLT 1*5 between pyrantel and cis - 
pyrantel 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity detected at 
236 nm in the portion of Pyrantel Tartrate taken: 

Result = ( ru/fs ) x (Cs/Cu) x 100 

r 0 = peak response of each individuai impurity 

detected at 236 nm from the Sampie solution 
r s = peak response detected at 236 nm from the 
Standard solution 

Cs concentration of the Standard solution 
(mg/mL) 


C v = concentration of the Sampie solution (mg/mL) 
Calculate the percentage of each impurity detected at 
316 nm in the portion of Pyrantel tartrate taken: 

Result = (rufo) x (C s /Cu) x 100 

r v = peak response of each indivrdual impurity 

detected at 316 nm from the Sampie solution 
fs = peak response detected at 316 nm from the 
Standard solution 

C s = concentration of the Standard solution 
(mg/mL) 

Cu ~ concentration of the Sampie solution (mg/ml) 

Acceptance criteria 

Any individual impurity: NMT 0.2% of any andmdual 
impurity detected at 236 nm; NMT 0,2% of any indi- 
vidua( impurity detected at 316 nm 
Total impurittes: NMT 1,0% of total rmpurities de¬ 
tected at 236 nm; NMT 1.0% of total impurtbes de¬ 
tected at 316 nm 

SPECIFIC TESTS 

* PH (791) 

Sampie solution: 10.0 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: 33-3.7 

* Loss on Drying (731) 

Anaiysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT L0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers protected from light, and storę at room temperaturę* 

* Labeung: Label it to indkate that it is for vetermary use 
only. 

* USP Reference Standards (11) 

USP Pyrantel Tartrate RS 


PyrazBnamide 


o 



er* 

N 

CiHsNsO 123.11 

Py razi neca rboxamide. 
Pyrazinecarboxamide 

[98-96-4], 


» Pyrazinamide contains not less than 99,0 per- 
cent and not morę than 101.0 percent of 
C5H5N3O, calculated on the annydrous basis. 

Packaging and storage—Pre$erve in well-closed contain- 
ers. 

USP Reference standard* (11)— 

USP Pyrazinamide RS 
IdentificatEon— 

A: tnfrored Absorption (197M). 

B: Ultraviolet Absorption <197U)— 

Solution: 10 pg per mL* 

Medium: water. 

Absorptivities at 268 nm, calculated on the anhydrous ba* 
sis, do not differ by morę than 3.0%. 

C: Boil 20 mg with 5 mL of 5 N sodium hydroxide: the 
odor of ammonia is perceptible* 

Melting rangę (741): between 188° and 191°. 

Water Determination, Method I (921): not morę than 
0.5%* 
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Residue on ignitJon (281): not morę than 0.1%. 


Defete the folhwing: 

# Heavy metals, Method II <231): 0.001 %.• ( om a *\ hmoią 

Assay —Place about 300 mq of Pyrazinamide, accurately 
werghed, in a 500-mL Kjeldahl fiask, dissolve in 100 mL of 
water, and add 75 mL of 5 N sodium hydroxide, Connect 
the fiask by rneans of a distillation trap to a well-cooled 
condenser, the del'rvery tubę of which dtps into 20 mL of 
boric add solution (1 in 25) contained in a suitable receivei\ 
Boi! gently for 20 minutes, avoiding insofar as possible distił- 
ling any of the liquid, then botl yigorously to complete the 
distillation of the ammonla. Cool the liguid in the receiver if 
necessary, add methyl purple TS, and titrate with OJ N 
hydrochforic acid VS. Perform a blank determination, and 
make any necessai^ correction. Each mL of 0J N hydro- 
chloric acid is equivafent to 12*31 mg of C 5 H 5 N 3 0. 


Pyrazinamide Compounded Oiral 
Suspension 

DEFINITION 

Pyrazinamide Compounded Orał Suspension contains NLT 
90*0% and NMT 110.0% of the labeled amount of 
pyrazinamide (C$HsN*0). 

Prepare Pyrazinamide Compounded Ora! Suspension 10 mg/ 
mL as follows (see Pharmaceułicai Compounding — Nonster- 
ile Preparations (795)), 


Pyrazinamide tablets* equivalent to 

1 Q of Dvrazinamide 

Vehide: a 1:1 mlxture ol Ora-Sweet b 
(regułar or sugar-free) and Ora-Plus/' a 
su Piciem quantitv to make 

100 mL 


J Pyrazinamide SOO-mg tableb, Mikart tnc., Atlanta. CA. 
b Paddock Laboratories, Minneapolis, MN. 


Cafculate the reguired quantity of each rngredient for the 
totai amount to be prepareo. Place the reguired number 
of Pyrazinamide tablets in a suitable mortar, and commi- 
nute to a fine powder. Add the Vehide in smali portions, 
and triturate to make a smooth pastę. Add increasing 
volumes of the Vehide to make a pyrazinamide liquid that 
is pourable. Transfer the contents of the mortar, stepwise 
and quandtatively, to a calibrated bot tle. Add enough of 
the Yehicle to bring to finał volume, and mix weil. 

ASSAY 
o Procedurę 

Solution A: 10 rnM monobasic sodium phosphate, ad- 
justed with phosphoric acid to a pH of 3.5 

Mobile phase: Acetonltrlle and Solution A (10:90). FTIter 
and degas. 

Standard stock solution: 1.0 mg/mL of USP 
Pyrazinamide RS in methanol 

Standard solution: Pipet 1,0 mL of the Standard stock 
solution into a 10-mL volumetric fiask, and dilute with 
methanol to volume to obtain a solution with a nomi¬ 
nał concentration of OJ mg/ml of pyrazinamide. 

Sample solution: Shake thoroughly by hand each bot- 
tle of Ora! Suspension. Pipet l.OmL of sample into a 
100-mL volumetric fiask, and drlute wtth methanol to 
volume to obtain a solution havmg a nominał concen¬ 
tration of OJ mg/mL. 

ChromatographJc system 
(See Chromatograpny {62 1), System Suitability.) 


Modę: LC 

Detector; UV 215 nm 

Coluron: 4.6-mm x 25-cm; 5-pm packing L7 
FI o w ratę: 0.8 mL/min 
Injection volume: 20 pi 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for pyrazinamide is about 
6.5 min*] 

Suitability requirements 
Colurnn effidency: NLT 8000 theoretical plates 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pyrazinamide (CjHsN^O) in the portion of Orał Sus¬ 
pension taken: 

Result = (rufrs) x (Q/C u ) x 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C5 = concentration of USP Pyrazinamide RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of pyrazinamide in the 
Sampfe solution (mg/mL) 

Acceptance crlterla: 90*0%-110.0% 

SPICIFIC TE5TS 

• PH<791): 3.9-5.0 

ADDITIONAL REQUfREMENTS 

• PACKACINC AND Storage: Package m tight, light-resistant 
containers. Storę at controlled room temperaturę or in a 
refrigerator. 

• Beyond-Use DatE: NMT 60 days after the datę on which 
it was compounded, when stored in a refrigerator or at 
controlled room temperaturę 

• Labeling: Label it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę . 

• USP Reference Standards (11) 

USP Pyrazinamide RS 


Pyrazinamide Tabłets 

» Pyrazinamide Tablets contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of pyrazinamide (C5H5N3O), 

PacEcaging and storage—Presen/e in well-closed contain¬ 
ers* 

USP Reference standards (11)— 

USP Pyrazinamide RS 

Identification— 

A; To a guantity of powdered Tablets, equivalent to 
about 1 g of pyrazinamide, add about 75 mL of isopropyl 
alcohol, neat on a steam bath, and filter while hot. Allow to 
cool, filter the crystals that form, and dry at 105° for T hour: 
the IR absorptlon spectrum of a minerał oil disperston of the 
dried crystals so obtained exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP 
Pyrazinamide RS. If a difference appears, dissolve portions of 
both the dried crystals and the Reference Standard in ace- 
tonę, evaporate the Solutions to dryness, and repeat the test 
on the residues, 

B; The dried crystals obtained in Identification test A meet 
the reguirements for Identification test B under Pyrazinamide . 
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C: To 20 mg of the dried crystals obtained in Identifica¬ 
tion test A add5 mL of 5 N sodium hydroxide, and heat 
gently over an open flame: the odor of ammonia is percep- 
tible. 

Dissolut jon {711)— 

Medium: water; 900 mL, 

Apparatus 2: 50 rpm. 

Time: 45 mmutes. 

Procedurę —Determine the amount of C 5 H 5 N 3 O dissolved 
by employlng UV absorption at the wave!ength of maxi- 
mum absorbance at about 268 nm on Hltered portions of 
the solution under test, suitabfy diluted with Dissolution Me¬ 
dium , if netessary, in comparison with a Standard solution 
having a known concentration of USP Pyrazinamide RS in 
the same Medium. 

Toieronces —Not less than 75% (Q) of the labełed amount 
of C 5 H 5 N 1 O is di$soived in 45 minutes. 

Uniformity of dosage units {905): meet the reguire- 
ments. 

Assay— 

Mobile phase—P repare pH 8.0 phosphate buffer (see 
Buffer Solutions in the sectton Reagents, Indicators, and Solu¬ 
tions), and adjust with phosphonc add to a pH of 3.0. Mix 
10 mL of acetonitrile with 1 L of this solution, fliter, and 
degas. Make adjustments if necessary {see System Suitability 
under Chromatography (62 1». 

Standard preparation —Transfer an accurately weighed 
auantity of USP Pyrazinamide RS to a suitable yolumetrie 
fiask, dissolve in water, sonicating to dissolve, d ilu te with 
water to volume, and rnix to obtain a solution havinq a 
known concentration of about 0.1 mg per ml. Transfer 
20.0 mL of the solution £0 a 50-mL yolumetrie fiask, dilute 
with water to volume, and mix. 

System suitability solution —Transfer 1 mL of hydrochlork 
acid to a 5-mL yolumetrie fiask, di lute with Standard prepa- 
radon to voiume, and mix. Keep Lhis solution on a boifing 
water bath for 5 minutes, and cool. 

Assay preparation —Accurately weigh not fewer than 20 
Tablets, and grind to a fine powder. Transfer an accurately 
weighed guantity of the powder, equiva(ent to about 
100 mg of pyrazinamide, to a 500-mL yolumetrie fiask, add 
300 mL of water, and sonicate for 10 minutes. Dilute with 
water to volume, and mix. Fifter a portion of this solution, 
discarding the first few mL of the fiftrate. Transfer 20.0 mL 
of this filtrate to a 100-mL yolumetrie fiask, dilute with 
water to volume, and mix. 

Chromatographic system (see Chromatography {62 ^))—The 
liquid chromatograph is eguipped with a 270-nm detector 
and a 3.9-mm x 15-cm column that contains packing LI. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
5f an dard preparation, and reeord the peak responses as di- 
rected for Procedurę: the column effiaency is not less than 
2500 theoretiral plates; and the taiiing factor for the 
pyrazinamide peak is not morę than 1.3. Chromatograph 
the System suitability solution , and reeord the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.45 for pyrazinoic acid and 1.0 for pyrazinamide; 
and the resolution, R, between pyrazinamide and pyrazinoic 
acid is not less than 6 . 0 . 

Procedurę —Separately inject equal yolumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, reeord the chromatograms, and meas- 
ure the responses for the major peaks, Calcu late the quan- 
tity, in mg, of pyrazinamide (CsHsNjO) in the portion of 
Tablets taken by the formuia: 

2.5C(r u f r$ 

in which C is the concentration, in pg, of USP Pyrazinamide 
RS in the Standard preparation; and r u and n are the peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectiveiy. 


Pyrethrum Extract 

DEFINITION 

Pyrethrum Extract is a mixture of three naturally occurring, 
closely related fnsectiddal esters of chrysanthemic acid 
(pyrethrins I: jasmolin I, cinerin I, and pyrethrin I) and 
three closefy related esters of pyrethric acid (pyrethrin s II: 
jasmolin II, cinerin II, and pyrethrin II). it contains NLT 
90.0% and NMT 110.0% of the labefed amount of pyre- 
thnns {sum of pyrethrrns 1 and pyrethrrns II). The ratio of 
pyrethrins I to pyrethrins II in tne Extract is NLT 0.8 and 
NMT 2.8. It may contain pigments characteristk of chrys- 
anthemum spedes, triglyceride oils, terpenoids, and 
carotenoid. It may also contain suitable solvents and anti- 
oxidants. It contains no other added substances. 


IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Hexanes and tetra hydro fu ran 
(9775: 2.25) 

Standard solution: 0.5 mg/mL of USP Pyrethrum Ex- 
tract RS in hexanes 

Sample solution: Nominally 0.5 mg/mL of pyrethrrns 
from Extract in hexanes 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI 0 
Flow ratę: 1.5 rnL/min 
Injection voiume: 10 jliL 
System suitability 
Sample: Standard solution 
For relative retention times, see labie L 


Table 1 


Name 

Refative 

Retention 

Time 

lasmoNn 1 

0.78-0.80 

Cinerin 1 

0.86-0.87 

Pyrethrin t 

1.0 

jasmolin ti 

1,95-2.15 

Cinerin U 

2.15-2.4 

Pyrethrin il 

2.55-2.88 


Suitability requirements 

Resolution: NLT 2.0 between tndividual pyrethrin 
peaks 

Relative standard deviation: NMT 1.0% 

Analysis 1 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of py- 
rethrins (sum of pyrethrins I and pyrethrins II) in tne 
portion of Extract taken: 

Result = {ZKrofrś) x (O/Cu)]} x 100 

fu = peak response of individual pyrethrin from the 
Sample solution 

rs = peak response of individual pyrethrin from the 
Standard solution 

Cs - concentration of individual pyrethrin In the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of pyrethrins in the 
Sample solution (mg/mL) 
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Acceptance criteria 1; 90.0%-110.0% 

Analysis 2 

Sample: Sample solution 

Calculate the ratio of pyrethrins I to pyrethrins U in the 
portion of Extract taken: 

Result = A/B 

A = sum of the quantities of pyrethrins I 

B = sum of the quantities of pyrethrins li 

Acceptance criteria 2: 0.8-2.8 

ADDITIONAL REQUlREfVfENTS 

* Packacing AND Storage; Preserve in tight, light-resistant 

contamers. 

* USP Reference Standards (11) 

USP Pyrethrum Extraet RS 


Pyridostigmine Bromide 





C 9 HnBrN 2 02 261.12 

Pyridinium, 3-[[(dimethylammo)carbonylJoxy]-1 -methyl-, 
bromide. 



» Pyridostigmine Bromide contains not less than 
98.5 percent and not morę than 100.5 percent of 
CsHnBrNzO^, calculated on the dried basis. 


Packaging and storage—Preserve in tight containers. 

USP Reference standards {11)— 

USP Pyridostigmine Bromide RS 
Identification— 

A: infrared Absorption (197K). 

B: Ultrafiolet Absorption (197U)— 

Solution: 35 pg per mL. 

Medium: 0.1 N hydrochloric add. 

Absorptivities at 269 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: To about 100 mg in a test tubę add 0,6 mL of 1 N 
sodium hydroxide: an orange color develops. When the 
mixture is heated, the color changes to yeflow, and a strip 
of moistened red litmus paper hetd over the top of the test 
tubę turns blue. 

D: A solution (1 in 50} responds to tests for Bromide 
(191), 

Melting rangę (741); between 154° and 157° the test 
spectmen having been previously dried. 

Loss on drying {731}—Dry it in a suitabie vacuum drying 
tubę, using phosphorus pentoxide as the desiccant, at 100° 
for 4 hours: it los es not morę than 2.0% of tts weight. 
Residue on ignition (281): not morę than 0.1%. 
Ordfnary impurities (466)— 

Tesf solution: methanol. 

Standard solution: methanol. 

Eluant: a mixture of methanol and water (1:1); the 
thin-layer chromatographic piąte coating materia! is cellu- 
lose with a fluorescent Indicator, 


VisualUation: 1. 

Assay— Dissolve about 850 mg of Pyridostigmine Bromide, 
accurately weighed, in 80 mL of glacial acetic acid, Add 
25 mL of mercuric acetale TS and 2 drops of guinaldine red 
T5, and titrate with 0.1 N perchloric add in dioxane VS to a 
cclorless endpoint. Perform a blank determination, and 
make any necessary correction, Bach ml of 0.1 N perchloric 
acid is equivalent to 26.11 mg of C?HnBrN 2 0 2 . 


Pyridostigmine Bromide injection 

» Pyridostigmine Bromide Injection is a sterile so¬ 
lution of Pyridostigmine Bromide in a suitabie 
medium. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeied 
amount of CpH^BrNaOj. 

Packagjng and storage—Preserve in single-dose Contain¬ 
er preferably of Type I gfass, protected from light 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Pyridostigmine Bromide RS 

Identification— 

A: The solution prepared for measurement of absorbance 
in the Assay exhibits maxima and minima at the same wave- 
lengths as that of a similar solution of USP Pyridostigmine 
Bromide RS, concomitantly measured. 

B: To 2 mL of Injection add 1 mL of 2 N nitric acid: the 
solution so obtained responds to the tests for Bromide (191). 
Bacterial Endotoxins Test <85)—It contains not morę 
than 17.0 USP Endotoxin Units per mg of pyridostigmine 
bromide. 

pH {791): between 4.5 and 5.5. 

Other reguirements—It meets the requirements under frh 
jeaions ano tmplanted Dtug Products (1). 

Assay—Transfer to a suitabie separator an accurately meas- 
ured volume of Injection, equivalent to about 20 mg of 
pyridostigmine bromide. Add 10 mL of 1 N hydrochloric 
acid, and mix. Extract wkh four 20-mL portions and one 
15*mL portion of ethyl ether, and dtscard the extracts. 
Transfer the aqueous layer to a 100-mL vofumetric fiask, us¬ 
ing about 25 mL of water to atd the transfer. Place the fiask 
on a steam bath and warm, with the aid of a stream of 
nitrogen, to evaporate any residual ether, then cool the fiask 
to room temperaturo, dii u te with water to votume, and mix. 
Dii ule 20.0 mL of the resulting solution with 0.1 N hydro¬ 
chloric add to 100.0 mL, and mix. Disso!ve an accurately 
weighed guantity of USP Pyridostigmine Bromide RS in 0.1 
N hydrochloric add to obtain a Standard solution having a 
kncwn concentration of about 40 pg per mL, Concomitantly 
determine the absorbances of both Solutions in 1 -cm ceils at 
the wavelength of maximum absorbance at about 269 nrn, 
with a suitabie spectrophotometer, using 0.1 N hydrochloric 
add as the blank, Calculate the quantity, In mg, of 
GłHi jBrN^O? In each mL of the Injection taken by the 
formula: 

(Q.SC/V)(Au/As) 

in which C is the concentration, in pg per mL, of USP 
Pyridostigmine Bromide RS in the Standard solution, V \s the 
volume, m mL, of Injection taken, and Au and As are the 
absorbances of the solution from the Injection and the Stan¬ 
dard solution, respectively. 







Pyridostigmine Bromide Orał Solution 

» Pyridostigmine Bromide Orał Solution eontains, 
in each 100 mL, not less than 1.08 g and not 
morę than 1.32 g of pyridostigmine bromide 
(CghhBrNzOz). 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards <11)— 

USP Pyridostigmine Bromide RS 

Identification—To 5 ml of Orał Solution in a separator 
add 100 mL of 2.5 N hydrochloric acid, and mix. Extract 
with five 20-mL portions of chloroform, place 2 mL of the 
aqueous solution in a 50-mL yolumetric fiask, and add water 
to volume: the UV absorption spectrum of thss solution ex- 
hibits maxima and minima at the same waveiengths as that 
of a similar solution of USP Pyridostigmine Bromide RS, eon- 
comitantEy measured, 

Assay— 

Phosphate solution— Dissolve 38 g of monobasic sodium 
phosphate and 2 g of anhydrous dioasic sodium phosphate 
in wafer to make 1000 mL, Adjust the pH, if necessary, by 
slight variation of the ratio of the two ingredlents, to 5.3 ± 
0 . 1 . 

Bromocresol green solution —Dissolve 250 mg of bromo- 
cresol green sodium salt in 250 ml of Phosphate solution , 

Standard preparation— Disso3ve a suitable guantity of USP 
Pyridostigmine Bromide RS, accurately weighed, in water, to 
obtain a solution having a known concentration of about 
1.2 mg per ml. 

4ssoy preparation— Transfer an accurately measured voh 
u me of Orał Solution, equivalent to about 120 mg of 
pyridostigmine bromide, to a 100-mL volumetric fiask, add 
water to voiume, and mix. 

Procedurę —Transfer 10 ml each, accurately measured, of 
the Assay preparation and the Standard preparation to sępa- 
ratę 125-mL separators. Into each separator pipet 10 mL of 
water, 20 mL of Phosphate solution, and 5 ml of Bromocresol 
green solution. Extract each solution with six 15-mL portions 
of chloroform, collecting the chloroform extracts in respec- 
tive 100-mL volumetric flasks, then add chloroform to voh 
ume in each fiask, and mix, Concomitantly determine the 
absorbances of both Solutions in 1-cm celfs at the wave- 
lengtli of maximum absorbance at about 415 nm, with a 
suitable spectroph otom eter, using chloroform as the blank. 
Calculate the quantity, In mg, of pyridostigmine bromide 
(CpH^Br^G?) in the portion of Orał Solution taken by the 
formula: 

100 C(Au/A$) 

in which C is the concentration, in mg per mL, of USP 
Pyridostigmine Bromide RS in the Standard preparation; and 
A u and are the absorbances of the Solutions obtained 
from the Assay preparation and the Standard preparatlon f re- 
spectively. 


Pyridostigmine Bromide Tablets 

DEFINITION 

Pyridostigmine Bromide Tablets contain NLT 95,0% and 
NMT 105,0% of the labeled amount of pyridostigmine 
bromide (CgHi 3 Brf\li0 3 ). 


IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

* B. Identification Tests— General, Bromide (191) 

Sample solution: Shake a quantity of finely powdered 
Tablets, equivalent to 100 mg of pyridostigmine bro¬ 
mide, with 20 mL of water for 5 min, and filter the 
mixture. Use the filtrate. 

Acceptance criteria: Meets the reguirements 

ASSAY 
o procedurę 

Diłuent; Mix 1 1.2 g of phosphorlc add with 500 mL of 
water, and adjust with a 50% sodium hydroxide solu¬ 
tion to a pH of 7.0, Dilute with water to 1000 mL. 
Mobile phase: Dissolve 1 g of sodium 1-heptanesulfon- 
ate m 500 ml of water in a 1000-mL voiumetric fiask, 
and add 5,0 mL of triethylamine and 100 mL of aceto- 
nitrile. Dilute with water to volume, and mix, Adjust 
with phosphorlc acid to a pH of 3,0. 

Standard solution: 0.25 mg/mL of USP Pyridostigmine 
Bromide RS In Diłuent 

Sample solution: Nominally 0.25 mg/mL of pyridos- 
tigmine bromide prepared as follows. Powder NLT 20 
Tablets. Transfer an amount of powder equivalent to 
about 50 mg of pyridostigmine bromide to a suitable 
volumetric fiask. Add about 50% of the fiask volume of 
Diłuent , and shake for 30 min. Dllute with Diłuent to 
volume, mix, and centrifuge. Use the supematanL 
Chromatographic system 
(See Chromatograpny {621), System Swtability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injettion vofume: 20 \il 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 
Re!ative standard deviation: NMT 1.0% 

Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pyridostigmine bromide (CęHnBrN 2 0 2 } in the portion 
of Tablets taken: 

Resuft = (ru/rs) x (Q/Cu) x 100 

r u = peak response from the Sample solution 

r* - peak response from the Standard solution 

Q - concentration of USP Pyridostigmine Bromide 
RS In the Standard solution (mg/mL) 

C u - nominał concentration of pyridostigmine 
bromide in the Sample solution (mg/mL) 

Acce p ta n ce cri te ri a: 95.0%-105.0% 

PERFORMANCE TEST5 

O DlSSOŁUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Pyridostigmine Bromide RS in 
Medium at a known concentration approximately the 
same as that of the Sample solution 
Sample solution: Dilute with Medium , and filter to ob¬ 
tain a concentration that is similar to that of the Stan¬ 
dard solution. 
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Instruments conditlons 
Modę: UV 

Analytical wavelength: 270 nm 
Anaiysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of Ehe labeled amount of 
pyridostigmine bromide {C^HuBrN^O^) dissolved: 

Result = (AJAd x Q x V x (1 /L) x 100 

Au - absorbance of the Sample solution 
A$ - absorbance of the Standard solution 
C s = concentration of USP Pyridostigmine Bromide 
RS in the Standard solution (mg/mL) 

V = volume of Medium , 900 ml 
i = labę! claim of pyridostigmine bromide (mg/ 
Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
pyridostigmine bromide (CoHuBrNzOj) is dissoived. 

* Uniformity OF Dosage UNITS (905): Meet the 
reguirements 

IMPURJTIES 

* ORGANIC I (VIPU RIT IES 

Solution A: 4.3 g/L of sodium dodecyl sulfate in water. 
Adjust with phosphoric acid to a pH of 2.0, 

Mobile phase: Acetonitrile and Solution A (30:70) 
System suitability solution: 5 jig/mL each of USP 
Pyridostigmine Bromide RS and USP Pyridostigmine Re¬ 
lated Compound A RS in Mobile phase 
SensitMty solution: 0.4 pg/mL of USP Pyridostigmine 
Bromide RS in Mobile phase 

Standard solution 1: 0.005 mg/mL of USP Pyridos- 
tigmine Bromide RS in Mobile phase 
Standard solution 2: 0.06 mg/mL of USP Pyridos¬ 
tigmine Bromide RS in Mobile phase 
Sample solution: Mominally 1 mg/mL of pyridos¬ 
tigmine bromide prepared as follows. Transfer a portion 
of powdered Tablets equivalent to 100 mq of pyridos¬ 
tigmine bromide to a suitable vo!umetric fiask with 
100 mL of Mobile phase. Shake for 30 min, and pass a 
portion of the solu tion through a glass fi ber fil ter. 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L] 

Flow ratę: 1.1 m L/min 
injection volume: 20 pL 

Run time: 2 times the retention time of pyridos¬ 
tigmine. [NOTĘ—See Table 1 for the relative retention 
times,] 

System suitability 

Samples: System suitability solution , SensitMty solution, 
ano Standard solution 1 
System suitability regulrements 
Resululion; NLT 1,5 between pyridostigmine and 
pyridostigmine related compound A, System suitability 
solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 1 

Signal-tomoise ratio: NLT 10, SensitMty solution 
Anaiysis 

Sampfes: Standard solution i t Standard solution 2 ę and 
Sample solution 

Calcufate the percentage of pyridostigmine related 
compound A and any indMdual unspecified degrada- 
tion product in the portion of Tablets taken: 

Result = (fu/fj) x (Cs/Cy) x 100 

ry = peak response of each impurity from the 
Sample solution 

fi = peak response of pyridostigmine from 
Standard solution I 


C s - concentration of USP Pyridostigmine Bromide 
RS in Standard solution 1 (mg/ml) 

C u = nominał concentration of pyridostigmine in 
the Sample solution (mg/mL) 

Calculate the percentage of pyridostigmine related 
compound B in the portion of Tablets taken: 

Result = (fu/rd x (C s /Q) x 100 

r u = peak response of pyridostigmine related 
compound B from the Sample solution 
r* - peak response of pyridostigmine from 
Standard solution 2 

Cs - concentration of USP Pyridostigmine Bromide 
RS in Standard solution 2 (mg/mL) 

Cy = nominał concentration of pyridostigmine in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1. Disregard any peak 
below 0.04%. 


Table 1 


Name 

Rdative 

Retention 

Time 

Acceptance 

Criteria, 

NW!Tf%} 

Pyridostigmine related 
comoound 

0.75 

6 

Fyridostigmine related 
comoound A 

0.92 

0.4 

Pyridostigmine 

1.0 

_ 

Any individual unspecified 
dearadation product 


0.2 

To tal of unspecified 
deoradation oroducts 

— 

0.4 


a 3-Hydroxy-t'methylpyridm-l-ium bromide, 

ADDITIONAL REQUIREMENTS 

* PACKAGINC and Storage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

• USP Referenci Standards (11) 

USP Pyridostigmine Bromide RS 
USP Pyridostigmine Related Compound A RS 
Pyridin-3-yl dimethylcarbamate. 

CahhoNjCb 166.18 


Pyridoxine Hydrochloride 



C^NOj-HCI 205.64 

3,4 - Py ri d i ned i met h a n ol, 5 - hyd roxy- 6 - m e t hyl-, hy d roch lo r i d e; 
Pyridoxot hydrochloride [58-56-0], 

DEFJNITION 

Pyridoxine Hydrochloride contains NLT 98.0% and NMT 
102,0% of pyridoxine hydrochloride (CaHnNO^ ■ HCI), cał- 
cufated on tne dried basis. 

IDENTIFICATION 

• A. INFRARED ABSDRPTION (197M) 

• B. Identification TesTS—General, Chloride (191): Meets 

the reguirements 

A5SAY 

• Procedurę 

Mobile phase: Mix 10 mL of glacial acetic acid, 0.6 g 
of sodium 1-hexanesŁiifonate, and 700 mL of water in a 













1 OOQ-mL yolumetnc fiask. Adjust with glacial acetic add 
or 1 N sodium hydraxtde to a pH of 3.0. Add 235 m!_ 
of methanol, and dilute with water to volume. 

Interna! standard solution: 5 mg/mL of p-hydroxyben- 
zoic acid in Mobile phase 

Standard solution: Prepare a 0.5-mg/mL solution of 
USP Pyridoxine Hydrocnloride RS in Mobile phase * Trans¬ 
fer 10.0 mL of this solution and 1.0 ml of Internal stan¬ 
dard solution to a 100-mL volumetric fiask, and dilute 
with Mobile phase to volume. 

Sample solution; Prepare a 0.5-mg/mL solution of Pyri- 
doxine Hydrochloride in Mobile phase. Transfer 10.0 mL 
of this solution and 1.0 mL of Interna! standard solution 
to a 100-mL volumetric fiask, and dilute with Mobile 
phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Coiumn: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
finjcction sizc: 20 piL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for pyridoxine and 
p-hydroxybenzole add are about 0.7 and 1.0, 
respectively,] 

Suitability requirements 

Resolution: NLT 2.5 between pyridoxine and p-hy- 
droxybenzoic add 

Relative standard deviation: NMT 3.0% for the ra- 
tios of the pyridoxine peak area response to the inter¬ 
na! standard peak area response 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of pyridoxine hydrochlonde 
(CeHuNOj- HCI) in the portion of Pyridoxine Hydro- 
chloride taken: 

Result = (Ru/Rs) x (Q/CJ) x 100 

Ru - interna] standard rafio (peak response of 
pyridoxine/peak response of the internal 
standard) from the Sample sofution 
Rs - Internal standard ratio (peak response of 
pyridoxine/peak response of the internal 
standard) from the Standard solution 
Q - concentration of USP Pyridoxine Hydrachioride 
RS in the Standard sofution (mg/mL) 

Cu ~ concentration of Pyridoxine Hydrochlonde in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

f Residue on Ugnition (281): NMT 0.1% 

Delete the foliowing: 

m * Heavy Metals, Method II (231): NMT 30 ppm® {g^i c 

Iaiv201S) 

5PECIFIC TESTS 
* CONTENT OF CHLOfttDE 

Sample: 500 mg of Pyridoxine Hydrochlonde 
Blank: 50 mL of methanol 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N sllver nitrate VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 50 ml of methanoL 
Ada 5 mL of glacial acetic acid and 2-3 drops of eosin Y 
TS. Trtrate with the Titrant Perform a Blank determina- 
tion. 


Calculate the percentage of chIoride (Cl) in the Sample 
taken: 

Result - {[(1A -Vb)xN x f\IW] x 100 

V* = Titrant volume consumed by the Sample (mL) 

Vb = Titrant votume consumed by the Blank (mL) 

N = actual normaJity of the Titrant (mEq/mL) 

F - equivalency factor, 35.45 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria; 16.9%-1 7.6% on the dried basis 

* Loss ON Drying (731): Dry a sample in vacuum over 

silica gel for 4 h; it loses NMT 0.5% of its weight. 

ADDITSONAL REQUIREMENT$ 

* PACKAG1NG and Storage: Preserye in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Pyridoxine Hydrochlonde RS 


Pyridoxine Hydrochlonde Irsjection 

» Pyridoxine Hydrochlonde Iniection is a sterile 
solution of Pyridoxine Hydrocnloride In Water for 
Iniection. It contains not less than 95.0 percent 
and not morę than 115.0 percent of the labeled 
amount of Pyridoxine Hydrochloride (CeHnNOj • 
HCI). 

Packaging and storage—Preserve in singie-dose or in 
muitiple-dose containers, preferably of Type I glass, pro- 
tected from light. 

USP Reference standards (11 )— 

U5P Endotoxin RS 

USP Pyridoxine Hydrochloride RS 

Identification—£vaporate a volume of Injection, equiva- 
lent to about 50 mg of pyridoxine hydrochloride, on a 
steam bath to dryness. Aad 5 mL of dehydrated alcohol, 
and again evaporate to dryness. Dry the residue at 105° for 
3 hours: the residue so obtalned responds to Identification 
tests A and B under Pyridoxine Hydrochloride . 

BacteriaJ Endofoxńrcs Test (85)—It contains not morę 
than 0.4 USP Endotoxin Unit per mg of pyridoxine hydro- 
ch Ioride. 

pH (791): between 2.0 and 3.8. 

Other regttiirements—It meets the reguirements under in- 
jections and Implanted Drag Products (1). 

Assay— 

Ammonium chiońde-ammonium hydroxide buffer —Dissolve 
16 g of ammonium chloride In 70 mL of water, add 16 ml 
of ammonium hydroxide, dilute with water to 100 mL, mix, 
and fllter. 

Chlońmide solution —Dissolve 40 mg of 2,6-dfchloroqul- 
none-chlorimide in lOOmL of isopropyl alcohol. Storę the 
solution in a refrigerator, and use with i n 1 month. Do not 
use the solution if łt Has become pink. 

Standard stock solution —Dissolve a suitable guantity of 
USP Pyridoxine Hydrochlonde RS, accurately welghed, rn 0.1 
N hydrochloric add, quantitatively dilute with the same sol- 
vent to obtaln a solution having a known concentration of 
about 0,1 mg per mL, and mix. Keep the solution in an 
arrber bottle, tn a cool place. 

Standard preparation —In a 100-mL volumetric fiask dilute 
10 0 mL of the Standard stock sofution with water to volume, 
and mix. Prepare this solution daily as needed. 

Assay preparation —Dilute an accurately measured volume 
of Iniection, equivafent to about 100 mg of pyridoxine hy¬ 
drocnloride, quantttatively and stepwise with water to a 
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concentration of about 10 jig of pyridoxine hydrochloride 
per mL 

Procedurę — 

(o) Pipet 5 mL of the elear Assay preparation into a fiask, 
add 25.0 mL of isopropyl alcohol, and mix, Pipet 5 mL of 
the isopropyl alcohol dilutton into a glass-stoppered, 25-mL 
graduated cylinder or test tubę; and add in succession, mix- 
ing after eaeh addition, 1,0 mL of Ammonium chloride-am - 
monium hydroxide buffer, 1,0 mL of sodium acetate solution 
(1 in 5), and 1.0 mL of water. Cool to about 25°, then add 
i .0 mL of Chlorlmide solution , and shake vigorously for 
lOseconds, accuratefy timed. Ninety seconds, accurately 
timed, after the addition of the Chlorimide solution , deter- 
mine the absorbanee at the wavelength of maxtmum ab- 
sorbance at about 650 nm, with a sukable spectrophotome- 
ter, using water as the blank. [notę— Make the reading 
promptiy to avoid errors due to fading of the color.] Desig* 
nate the absorbanee as Au. 

(b) Repeat procedurę (a), but substitute 1.0 mL of boric 
add solution (T in 20) for the 1.0 mL of water. Designate 
the absorbanee as AJ. 

(c) Repeat procedurę (a), but substitute 5.0 mL of the 
Standard preparation for the 5.0 mL of the Assoy preparation. 
Designate the absorbanee as A$. 

(d) Repeat procedurę (c), but substitute 1.0 mL of boric 
acid solution (1 in 20) for the 1.0 mL of water. Designate 
the absorbanee as AJ, 

Calculate the quantity, in mg, of pyridoxine hydrochloride 
(ChHiiNOi ■ HCI) in eaeh mL of the injection taken by the 
formula: 

W(CfVKAu-AJ)f(As-As f ) 

in which C is the concentration, in pg per mL, of USP Pyri- 
doxine Hydrochloride RS rn the Standard preparation; 17 is 
the volume, in mL, of Injection taken; and the other terms 
are as defined above. 


Pyrldoxine Hydrochloride Tablets 

DEFINITION 

Pyridoxine Hydrochloride Tablets contain NLT 95.0% and 
NMT 115.0% of the labeled amount of pyridoxine hydro¬ 
chloride (CtHr.NO* * HCI). 

IDENTIFICATION 

* A. REACTION WITH FERRIC lON 

Sample: Equivafent to 100 mg of pyridoxine hydrochio- 
ride from a quantity of powdered Tablets 
Analysis: Add 5 mL of water to the Sampie. Shake the 
mixture, filier into a test tubę, and add 2 or 3 drops of 
ferric chloride TS, 

Acceptance criteria: An orange to deep red rolor is 
produced. 

AS5AY 
« Procedurę 

Buffer: Dissofve 16 g of ammonium chloride in 70 mL 
of water, add 16 mL of ammonium hydroxide, dilute 
with water to 100 mL, and filter. 

Color reagent: 0.4 mg/mL of 2,6-dichloroquinone 
chlorimide in isopropyl alcohol. [NOTĘ—Storę the solu¬ 
tion in a refrigerator, and use within one month. Do 
not use the solution if it has become pilik.] 

Standard stock solution: 0.1 mg/mL of USP Pyridoxine 
Hydrochloride RS in 0.1 N hydrochloric acid. [Notę-— 
Keep the sołution in an amber bottle, in a cool place.] 


Standard solution: 10 ^ig/mL of USP Pyridoxine Hydro* 
chloride RS from the Standard stock solution diluted 
with water, [Notę—P repare this solution daify as 
needed.] 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer, with the aid of water, a portion of the 
powdered Tablets to a conścal fiask. Add 0.5 mL hydro- 
chloric acid per eaeh mg of the nominał amount of 
pyridoxine hydrochloride taken, then diiute with water 
to about 0.04 mg/mL, and heat on a steam bath until 
disrntegration is complete. Cool, dilute with water to 
lOjug/mL, and centrifuge a portion of the mixture. 
Instrumentaf condiiions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: Vlstble 

Analytka! wavelength: 650 nm 
Blank: Water 
Analysis 

Sam pies: Standard solution and Sample solution 
Separately add 25.0 mL of isopropyl alcohol to 5 mL 
eaeh of the Standard solution and the Sample solution. 
Transfer 5 mL of eaeh of the resultrng Solutions to sep 
arate, qlass*stoppered, 25-mL graduated cylinders or 
test tubes, and add rn successron, rmxfng after eaeh 
addition, 1.0 mL of Buffer, 1.0 mL of a 0.2-g/mL solu¬ 
tion of sodium acetate, and 1.0 mL of water, Cool to 
25 c , add 1,0 mL of Color reagent , and shake vigorousiy 
for 10 s, accurately timed. Determine the absorbanee 
90 s after the addition of the Color reagent . Repeat the 
procedurę both for the Standard solution and the Sam¬ 
ple solution , but substitute 1,0 mL of a 50-mg/ml solu¬ 
tion of boric add sofution for the 1.0 mL of water. 
[Notę—M ake the reading promptly to avoid errors due 
to fading of the color.] 

Calculate the percentage of the labeled amount of pyri- 
doxine hydrochloride (CaHnNOj ■ HCI) in the portion 
of Tablets taken: 

Resuit = (Au - AJ)/{A S - AJ) x (C s /Q x 100 

Au - absorbanee of Sample sołution with water 

AJ - absorbanee of Sample solution with boric acid 

A% = absorbanee of Standard solution with water 

AJ - absorbanee of Standard solution with boric 

acid 

Ci = concentration of USP Pyridoxine Hydrochloride 
RS in the Standard sofution (pg/mL) 

Cjj = nominał concentration of pyndoxine 

hydrochloride in the Sample solution (jug/mL) 
Acceptance criteria: 95,0%-l 15.0% 

PERFORMANCE TESTS 

• Dissolution, Procedurę for a Pooled Sample (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Ttme: 45 min 

Mobile phase: A mixture of methanol, glacial acetrc 
add, and water (27:1:73) containing 1.40 mg/mL of so¬ 
dium 1-hexanesulfonate 

Standard solution: Known concentration of USP Pyri- 
doxine Hydrochloride RS in Medium 
Sample solution: Filtered portion of the solution under 
test, suitably diluted with Medium if necessary 
Chromatographic system 
(See Chromatograpny (621), System Sukabifity.) 





■ r łtrwi 


... 


Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 |xL 
System suitabrfity 
Sample: Standard soiution 
Suitabifrty requirements 
Relatrve standard devtatlon: NMT 3.0% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of pyri- 
doxlne hydrochloride (CaHulMOj- HG) dissolved: 

Result - (rJh) x (C 5 x D x V/L) x 100 

r u ~ peak area of pyridoxine from the Sample 
soiution 

r$ = peak area of pyridoxine from the Standard 
soiution 

C s = concentration of USP Pyridoxine Hydrochloride 
RS in the Standard soiution (mg/ml) 

D = dflution factor for the Sample soiution 
V = volume of Medium , 900 ml 
i - labę! claim (mg/Tabfet) 

Toleranees: NIT 75% (Q) of the labeled amount of pyr- 
idoxlne hydrochloride (CuHnNOj * HCI) is dissolved. 

■ Uniformity of Dosage Units (905): Meet the 
requirements 
Content uniformity 

Standard soiution: 10 pg/mL of USP Pyridoxine Hy¬ 
drochloride RS in dilute hydrochloric add (1 in 100) 
Sample soiution: Transfer 1 Tablet, finely powdered, 
to a 500-mL volumetnc fiask containing 300 mL of 
water, shake for 30 min, and dilute with water to vo1~ 
ume. Frlter a portion of the mixture, dlscarding the 
first 25 mL of the filtrate. Dilute an aliguot of the fil- 
trate with dilute hydroehJonc add (1 in 100) to obtain 
10 jig/ml of pyridoxme hydrochloride. 

Instrumental conditions 
(See UitroYioiet- Visibte Spectroscopy (857)0 
Modę: UV 

Analytical wavelenqtb: 290 nm 
Celi: 1 cm 

Blank: Dilute hydrochloric acid (1 in 100) 

Analysis 

Samples: Standard soiution and Sampfe soiution 
Determine the absorbances of the Standard soiution 
and Sample soiution. 

Calculate the percentage of pyridoxlne hydrochloride 
(CaHnNOa* HCI) in the portion of Tablets taken: 

Result = (AJAs) x (Q/C y ) x (100/L) 

Au - absorbance of the Sampfe soiution 
A% - absorbance of the Standard soiution 
G = concentration of USP PyndoxEne Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of pyrldoxine 

hydrochloride in the Sampfe soiution 
(mg/mL) 

L = labef daim (mg/Tablet) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed contain- 
ers, protected from light. 


• USP Reference Standaros (11) 
USP Pyridoxine Hydrochloride RS 


Pyrilamine Makatę 



H0 'r^r OH 

o o 


CnH^NjO 401.46 

1 ,2-Ethanediamme, N-[(4-methoxyphenyl)methyl]-N',N'- 
di methylW-2-pyridinyl, (Z)-2-butenedioate (1:1). 
2-[[2-(Dlmethylamino)ethyl](p- 
methoxybenzyl)amino]pyridine maleate (1:1) [59-33-6]. 

» Pyrilamine Maleate, dried in vacuum over phos- 
phorus pentoxide for 5 hours, contains not less 
than 98,0 percent and not morę than 1 00.5 per- 
cent of C 17 H 23 N 3 O ■ C 4 H 4 O 4 . 

Packaging and storage— Pressrve in tight, light-resistant 
Container*. 

USP Reference standard* (11)— 

USP Pyrilamine Maleate RS 
Identification— 

A: infrared Absorption (197K). 

B: Ultraviofet Absorption (197U)— 

Soiution: 10 jig per mL. 

Medium: 0.5 IM sulfuric acid. 

Absorptrvities at 236 nm and 312 nm, calculated on the 
dried basis, do not differ by morę than 3.0%, 

Melting rangę, Class i (741): between 99° and 103°* 
Los* on drying (731)*— Dry it In vacuum over phosphorus 
pentoxide for 5 hours: it loses not morę than 0.5% of its 
weight. 

Residue on ignition (281): not morę than 0.1%, 

Related compotmds— 

TEST 1 — 

Standard soiution—D\sso\ve an accurately weighed quan- 
tity of USP Pyrilamine Maleate RS in a mixture of methanol 
and ammonEum hydroxide (200:1) to obtain a soiution hav- 
ing a known concentration of about 0.4 mg per mL. Quan- 
titahve!y dilute thls soiution with the mixture of methanol 
and ammonlum hydroxlde (200:1) to obtain Standard Solu¬ 
tions A, B !, and C having the foliowi ng composltions: 


Standard 

soiution 

Dilution 

Concentra¬ 
tion (mg of 

RS ner mLl 

Percentage 
(%, for com- 
parison with 
test spec i - 
men) 

A 

(1 in 4) 

OT 

0.5 

B 

(3 in 20) 

0,06 

0.3 

c 

(t in 201 

0,02 

0.1 


test soiution —Dissolve an aecurately weighed quantity of 
Pyri aminę Maleate in a mixture of methanol and ammo- 
nium hydroxide (200:1) to obtain a soiution having a 
known concentration of about 20 mg per mL. 

Eluant: ethyl acetate, diethylaminę, n-hexane, and 
methanol (93:7:1:1). 

Procedurę —Apply separately 10 pL of the Test soiution and 
lOpL of each of the three Standard Solutions to a sultable 
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thin-layer chromatographic piąte (see C hromotogrophy 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mixture. [notę— The piąte has been prewashed for 
2 hours with Eluant and dried.] Allow the spots on the piąte 
to dry. Place the piąte in a chromatographic chamber and 
devefop the chromatograms in Eluant untrl the soivent front 
has moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing chamber, mark the 
solvent front, and air-dry the piąte. View the piąte under 
short-wave!ength UV iignt and compare the intensities of 
any secondary spots from the chromatogram of the Test so¬ 
iution with those of the princlpal spots from the chromato¬ 
grams of the Standard Solutions. No secondary spot from the 
chromatogram of the Test soiution is larger or morę intense 
than the pnncipal spot from Standard soiution A (0.5%), and 
the sum of the intensities of all secondary spots from the 
Test soiution corresponds to not morę than 1.0%. 

test 2— 

Mobile phase —Prepare a filtered and degassed mrxture of 
0.01 M ammonium acetate, methanol, and triethylamine 
(40:60:0.1). Make adjustments, if necessary (see System Suit- 
ability under Chromatogrophy (621 )). 

Standard soiution —Dissolve an accurately weighed quan- 
tity of USP Pyrilamine Maleate RS in Mobile phase to obtain 
a soiution having a known concentration of about 0.5 iiq 
per ml* 

Test soiution —Transfer about 50 mg of Pyrilamine 
Maleate, accurately weighed, to a 100-ml volumetric fiask, 
dissolve in and dilute wrth Mobile phase to volume, and mix. 

Chromatographic system (see Chromatogrophy (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains packi ng LI 1. 
The flow ratę is about 1.0 ml per minutę. Chromatograph 
the Standard soiution , and record the peak responses as di- 
rected for Procedurę: the reiative standard devtation for repli- 
cate injections is not morę than 5.0%, 

Procedurę —Inject a volume (about 20 pL) of the Test soiu¬ 
tion into the chromatograph, run the chromatograph for 
25 minutes, record the chromatograms, and measure the 
peak area responses, but do not measure the maleate peak 
area response, which elutes near the void volume. Calcuiate 
the percentage of each impurity in the portion of pyrilamine 
taken by the formula: 

10,000(C/ 

in which Cis the concentration, in mg per ml, of USP Pyri¬ 
lamine Maleate RS in the Standard soiution; W is the weight, 
in mg, of the Pyrilamine Maleate taken to prepare the Test 
soiution; n is the peak area response for each impurity; and 
fi is the response of the Standard soiution: not morę than 
03% of any individual impurity is found, and not morę 
than 1,0% of total impurities is found* 

Assay —Dissolve about 400 mg of Pyrilamine Maleate, previ- 
ously dried and accurately weighed, in 50 ml of glacial ace- 
tic acid. Add 1 drop of crystal violet TS, and Utratę with 0.1 
N perchloric add VS to a biue-green endpoint. Perform a 
blank determination, and make any necessary correction, 

Each mL of 0.1 N perchloric add is equivalent to 20,07 mq 
of 


Pyrilamine Maleate Tablets 

» Pyrilamine Maleate Tablets contarn not less 
than 93.0 percent and not morę than 107.0 per- 
cent of fhe labeled amount of Ci^aNjG • 
C4H4O4, 


Packaging and storage —Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Pyrilamine Maleate RS 

Identification —Tablets meet the requirements under Iden¬ 
tification—Organie Nitrogenous Boses (181), 

Dissohifłon, Procedurę for a Pooled Somple (7 11)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm, 

Time ; 45 minutes. 

Procedurę—Determine the amount of C^I-bjNjiG - C 4 H 4 Q 4 
dissoNed, employing the procedura set forth in the Assay, 
making any necessary modifications. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C^HzjNjO • C 4 H 4 0 4 js dissolved in 45 minutes. 

Uniform i ty of dosage units (905); meet the requfre* 
ments. 

Assay —Proceed with Tablets as directed under Saits of Or¬ 
ganie Nitrogenous Bases (501), determining the absorbance 
at the wavelenqth of maximum absorbance at about 51 2 
nm. Calcuiate fhe quantity, in mg, of C 17 H 23 N 3 O - C 4 H 4 0 4 in 
the portion of Tablets taken by the formula: 

Q.Q5C(Au/As) 

in which C is the concentration, in pg per mL, calculated on 
the dried basis, of USP Pyrilamine Maleate RS in the Stan¬ 
dard Preparathn. 


Pyrimethamine 

,—CHj 

O - ® 

CuHuCH 248.71 

2.4- Pyrimidinediamine, 5T4-chlorophenyl)-6-ethyi-. 

2.4- Diamino-5-(p-chlorophenyl)-6-ethylpynmidine 
158-14-0], 

» Pyrimethamine contains not less than 99,0 per¬ 
cent and not morę than 101.0 percent of 
C12H1.3CIN4, calculated on the dried basis, 

Packaging and storage— Preserve in tlght, light-resistant 
containers. 

USP Reference standards (11)— 

USP Pyrimethamine RS 
Identification— 

A: tnfrared Absorption <197K), 

B: Mix about 100 mg with 500 mg of anhydrous sodium 
carbonate, and ignite the mixture. Cool, add 5 mL of hot 
water, heat for 5 minutes on a steam bath, filter, and neu- 
tralrze the filtrate with njtric add: the soiution meets the 
requirements of the test for Chloride (191). 

C: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Mdting rangę (741): between 238° and 242°, 

Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0,5% of its weight. 








Residue on ignition (281): not morę than 0.1%. 
Ordinary impurities (466)— 

Test solution: a mmture of methanol and chloroform 

( 1 : 1 ). 

Standard solution: a mixture of methanol and chloro¬ 
form (1:1), 

Eluant: a mixture of n-propyl alcohol, glacial acetrc 
add, and water (8:1:1). 

Visualization: 2. 

Assay— 

0.7% Phosphoric add solution —Add 1 mL of phosphoric 
add to water, and dilute to 1000 mL. 

Mobilephase —Prepare a suitable degassed and filtered 
mixture ot 0.1% Phosphoric add solution and acetonitriie 
(83:17). Make adjustments if necessary (see System Sultabil- 
ity under Chromatogrophy <621)). 

Standard preparat /on—Transfer an accurately weighed 
guantity of USP Pyrimethamine RS to a suitabfe voJumetric 
fiask, and dtlute with 0.1% Phosphoric add solution to vol- 
ume to obtain a solution having a known concontration of 

about 0,02 mg per ml. 

Assay preparation —Transfer an accurately weighed guan¬ 
tity of Pyrimethamine to a suitable volumetric fiask, and di- 
lute witn 0.1% Phosphoric ocid solution to volume to obtain 
a solution having a known concentration of about 0.02 mg 
per mL, 

Chromatographic system (see Chromatography <621»—The 
Jiąuid chromatograph is eguipped with a 210-nm detector 
and a 2.0-mm x 10-cm column that contains 3-pm packing 
LII. The flow ratę is about 0,3 mL per minutę. Chromato¬ 
graph replicate injections of the Standard preparation, and 
record the peak responses as drrected for Procedurę: the ca- 
pacity factor, k f t is not less than 2.5; the tailing factor is not 
morę than 1,8; and the relative standard deviation is not 
morę than 1.0%. 

Procedurę —Separately inject egual volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in percentage, of CuHnCIN.! in the portron of 
Pyrimethamine taken by the formula: 

100 (CsfCaKru/rd 

in which Cs is the concentration, in mg per mL, of USP 
Pyrimethamine RS In the Standard preparation; Cu is the con¬ 
centration, in mg per mL, of Pyrimethamine in the Assay 
preparation basea on the weighed amount; r u and r s are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively; and 100 is the percent 
conyersion factor. 


Pyrimethamine Compounded Orał 
Suspension" 

DEFINITIOM 

Pyrimethamine Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
pyrimethamine (C^HuCIRO. 

Prepare Pyrimethamine Compounded Orał Suspension 
2 mg/mL as foilows (see Pnarmaceutical Compounding — 
Nonsterile Preparations (7 95)). 


Pyrimethamine oowder 

200 ma 

Vehide: a 1:1 mixture of Methykellulose 

1 % Solution, and Syrop, NF t a suffident 
auantrtv to make 

100 ml 


Calculate the required quantity of each ingredient for the 
total amount to be preparecL Place Pyrimethamine powder 
in a suitable mortar, Add 2 mL of the Vehide r and triturate 
to make a smooth pastę. Add an additional 10 ml of the 
Vehide to the pasie, and levigate to form a suspension. 
Add increasing volumes of Vehide to make a liguid that is 
pourable. Transfer the contents of the mortar to a cali- 
brated bottle, Add enough of the Vehide to bnng to finał 
volume, and mix well. 

ASSAY 

• Procedurę 

Mobile phase: Acetonitriie and 50 mM anhydrous so- 
dium acetate (40:60). Pass through a PVDF membranę 
fllter of 0.45-pm porę size, and degas. 

System suitabiiity solution: 0.20 mg/ml of USP 
Pyrimethamine RS <previously dried) and 0.10 mg/mL 
o! USP Phenacetin RS (previously dried) in methanol 
Standard solution: 0.20 *nq/mL of USP Pyrimethamine 
RS (prevrously dried) in methanol 
Sample solution: Shake thoroughiy by hand each bot¬ 
tle of Orał Suspension. Prepare 0.20 mg/mL of 
pyrimethamine from Orał Suspension in methanol. Son- 
icate, and mix on a vortex mixer. 

Chromatographic system 
(See Chromatography <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Autosampler temperaturę: 10* 

Flow ratę: 1.5 mL/min 
Injeetion volume: 10 pL 
System suitabiiity 

Sam pies: System suitabiiity solution and Standard 
solution 

[Notę—T he relative retention times for phenacetin and 
pyrimethamine are about 0.7 and 1.0, respectivefy.] 

Suitabiiity requirements 

Resolution: NLT 6.0 between the pyrimethamine and 
phenacetin peaks, System suitabiiity solution 
Column effidency: NLT 8000 theoretical plates, Sys¬ 
tem suitabiiity solution 

Tailing factor: NMT 1.5, System suitabiiity solution 
Relative standard deviation: NMT 2.0% for replicate 
injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pyrimethamine (C^HnCIN-O in the portion of Orał Sus¬ 
pension taken: 

Result = (te/rs) x (Cjf/Cy) x 100 

r u - peak response of pyrimethamine from the 
Sample solution 

r ,5 = peak response of pyrimethamine from the 

Standard solution 

Cs - concentration of U SR Pyrimethamine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of pyrimethamine in 
the Sample solution (mg/ml) 

Acceptance criteria: 90.0%-110.0% 

SPECIFK TESTS 

* rH (791): 6,6-7.6 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controlled room 
temperaturę. 

• Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored in a refrigerator or at 
controlled room temperaturę 

■ Labeunc: Label it to indicate that it is to be well shaken 
before use, protect from light, and to State the Beyond- 

tkp Dntp 
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* USP Reference Standards <11) 

USP Phenacetin RS 
USP Pyrimethamine RS 


PyrimethamSne Tablets 

» Pyrimethamine Tablets contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of pyrimethamine 
(CuHuCINO. 

Padkaging and storage—Preserve In tight, light-reshtant 
containers. 

USP Reference standards (11)— 

USP Pyrimethamine RS 
Ideeitification^ 

Ar The UV absorption spectrum of the Assay Preparation 
exhibits maxima at the same wavelengths as that of a simi- 
lar solution of USP Pyrimethamine RS. 

B: To a guantity of powdered Tablets, equivalent fo 
about 250 mg of pyrimethamine, add 25 ml of acetone, 
boil for 2 minutes, and filter through a sintered-glass crud- 
ble. Repeat this treatment three times with 25-mL portions 
of acetone, Evaporate the combined filtrates carefully on a 
steam bath witn the aSd of a current of arr to dryness: the 
residue responds to Identification test A under 
Pyrimethamine, and mefts between 237° and 242° (see Meit - 
ing Rangę or Temperaturę (741)). 

Dlssolution (711)— 

Medium: 0.1 N hydrochJoric acid; 900 mL 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determlne the amount of CuHuCN., dis- 
soked by employlng UV absorptlon at the wavelength of 
maximum absorbance at about 273 nm on fiftered portions 
of the solution under test, sultably diluted with Dissolution 
Medium, if necessary, In comparison with a Standard solu- 
Lion havlng a known concentradon of USP Pyrimethamine 
RS in the same Medium. 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 12 H 13 CIN 4 Is dissolued in 45 minutes, 

Umfosmsty of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniformity —Transfer 1 Tablet to a 
100-mL volumetric fiask, add 25 mL of 0.1 N hydrochloric 
acid, warm the fiask on a steam bath for 5 minutes, cool, 
dllute with 0.1 N hydrochloric add to volume, mix, and 
filter, rejecting the first few mL of the filtra te. Pipet a por- 
tlon of the elear ffltrate, equivalent to about 2,5 mg of 
pyrimethamine, into a 250-mL yolumetric fiask, dilute with 
0.1 N hydrochloric add to yolume, and mtx. Dissolve an 
accurately weighed quantity of USP Pyrimethamine RS In 
0.1 N hydrochloric add, and dilute quantitative]y and step- 
wise with 0.1 N hydrochloric acid to obtain a Standard solu¬ 
tion having a known concentratlon of about 10 pg per mL, 
Concomitantly determrne the absorbances of both Solutions 
in 1 -cm celis at the wavelength of maximum absorbance at 
about 273 nm, with a suitable spectrophotometer, ustng OJ 
N hydrochloric acid as the blank. Calculate the quantity, In 
mg, of C 12 H 13 CIN 4 in the Tablet taken by the formula: 

(T/D)C(Au/As) 

in which T is the fabeied guantity, in mg, of pyrimethamine 
in the Tablet; D ts the concentratlon, in jig per ml, of 
pyrimethamine in the solution from the Tablet, on the basis 
or the labeled quantśty per Tablet and the extent of dilution; 
C is the concentratlon, in uq per mL, of USP Pyrimethamine 


RS in the Standard solution; and A u and A* are the ab¬ 
sorbances of the solution from the Tablet and the Standard 
solution, respectively* 

Assay —Proceed with Tablets as directed under Salts of Or¬ 
ganie Nitrogenous Bases <501), diluting 5.0 mL each of the 
Standard Preparation and the Assay Preparation , respectlvely, 
with 0.5 N sulfuric acid to 200*0 mL and determining the 
absorbances of both Solutions in 1 -cm cells at the wave- 
length of rnaximum absorbance at about 273 nm* Calculate 
the guantity, in mg, of pyrimethamine (GtjHt 3 CIN.j) in the 
portfon of Tablets taken by the formula: 

SQC(Au/As) 

in which C is the concentration, in mg per ml, of USP 
Pyrimethamine RS in the Standard Preparation; and A u and 
A; are as defined in the chapter. 


Pyroxylgra _ 

Cellulose, nitrate. 

Pyroxylin [9004-70-0]. 

» Pyroxylin is a product obtained by the action 
of a mixture of nitric and sulfuric acids on cotton 
and consists chiefly of cellulose tetranitrate 

notę —Dry Pyroxylin is a light yellow, matted 
mass of filaments, resembling raw cotton in ap- 
pearance, but harsh to the touch. It is exceedingly 
flammable, burning, when unconfined, very rap- 
idly and with a luminous flame. When kept in 
well-closed botties and exposed to light, it is de- 
composed with the evolution of nitrous vapors, 
leaving a carbonaceous residue. 

Pyroxylin available commercially is moistened 
with about 30 percent of aicohol or other suita¬ 
ble solvent. The aicohol or other solvent must be 
allowed to evaporate from the Pyroxylin to yield 
the dried substance described in this Pharmaco- 
peia. Pyroxylin moistened with aicohol or other 
solvent may be used in the tests set forth in this 
monograpn, provided the weight of test speci- 
men taken corresponds to the specified amount 
of dry Pyroxylin. 

Packaging and storage—Preserve loosely packed in car- 
tons, protected from lignt. 

Labeling—The label bears a caution statement co the effect 
that Pyroxylin is highly flammable. 

Viscosity—Rotatśonai Methods {912)—Disso!ve 48.8 g in 
a mixture of 88 g of aicohol and 193.2 g of toluene, and 
when solution is complete, add 70 g of ethyl acetate, and 
mix. Transfer the solution to the cup of a rotationai type of 
viscometer, adjust the temperaturę to 25°, and determine 
the viscosity, making certa in that the apparent viscosity 
reaches equilibrium oefore taking the finał reading: the vis- 
cosity is between 110 and 147 poises. 

Residue on ignition (281)—Saturate about 500 mg, accu¬ 
rately weighed, with aicohol in a dish placed in cold water, 
and ignite the Pyroxylin at the top. Wnen combustion is 
complete, heat the dish to redness, and cool: not morę than 
0.3% of residue remains. 

Ad di ty and watersoluble substances —Stir 1.0 g with 
20 mL of water for 10 minutes, and filter: the filtrate does 
net have an acid reaction to litmus. Evaporate 10 mL of the 







filtrate on a steam bath to dryness, and dry the residue at 
105° for 1 hour: not morę than 1.5 mg of residue remarns. 


Pyryinium Pamoate 



OsH^oNfiOć 115139 

Qurnolinium, 6-(dimethylamino)-2-[2-(2,5-dimethyl- 
1’phenyl]4H-pyrroh3-yi)ethenyI]-1-methyl-, salt with 4,4'- 
methylenebis[3-hydroxy-2-naphthalenecarbaxyfic add] 
( 2 : 1 ); 

6-(Dimetłiylamino)-2-[2-C2,5-dimethyl3-phenylpyrrol- 
3-yl)vinyl]-1 -methylauinofiniurn 4,4'-methylenebis[3-hy- 
droxy-2-naphthoate] (2:1) [3546-41-6]. 

DEFINITION 

Pyrvinium Pamoate contains NLT 96,0% and NMT 104.0% 
of pyryinium pamoate (GshbaNńOń), calculated on the an- 
hydrous basis. 

IDENTIFICATION 

• A. INFRARED ABSURDOM (197K) 

• B. 

Sam ple solution: Proeeed as directed in the Assay. 
Aeceptance criteria: Exhibits absorbance maxima at 
about 358 and 505 nm, and the ratio Ams/Ams is 
1.93-2.07 

ASSAY 
» Procedurę 

Use low-actinic flasks in preparing the Solutions, and oth- 
erwise protect the Solutions from unnecessary exposure 
to bright light. Complete the Assay without prolonged 
interruption. 

Standard stock solution: 1 mq/mL of USP Pyryinium 
Pamoate RS dissolved in glaciaT acetic add using 50% 
of the finał volume, Dilute with methanol to finaf 
yolume. 

Standard solution: lO pg/mL of USP Pyryinium 
Pamoate RS from the Standard stock solution in 
methanol 

Sample stock solution: 1 mg/mL of Pyrvinium Pamoate 
dissolyed in glacial acetic acid using 50% of the finał 
yolume, Dilute with methanol to finał yolume. 

Sample solution: lOpg/ml of Pyryinium Pamoate from 
the Sampfe stock solution in methanol 
Instruments! conditions 
Modc: UV-Vis 

Analytical wayelength: 505 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of pyryinium pamoate 
(C 75 H 70 N 6 OĆ) in the portion of Pyryinium Pamoate 
taken: 

Result = (Au/Ai) x (Q/C u ) x 100 

Au - absorbance of the Sample solution 
= absorbance of the Standard solution 
Ci = concentration of USP Pyrvinium Pamoate RS in 
the Standard solution (pg/mL) 

C u = concentration of Pyryinium Pamoate in the 

Sample solution (pg/mL) 

Aeceptance criteria: 96.0%-1G4,0% on the anhydrous 
basis 


IMPURITIES 

» Residue on Ignition (281): NMT 0.5% 

SPECIFIC TESTS 

* Water Determination, Method t (921) 

Sample: 200 mg 

Analysis: Use 10 mL each of methanol and chloroform 
as tne solvent 

Aeceptance criteria: NMT 6.0% 

ADDITIONAL ftEQUIREMENT$ 

* Fackaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Ryn/inium Pamoate RS 


Pyryinium Pamoate Orał Suspension 

DEFINITION 

Pyryinium Pamoate Orał Suspension contains, in each 
100 mL, an amount of pyryinium pamoate equiva!ent to 
NLT 0.90 g and NMT 1.10 g of pyryinium (C 26 H 2 aN 3 + ). 

IDENTIFICATION 

• A. 

Standard solution and Sample solution: Prepare as di¬ 
rected in the Assay. 

Analysis: Obtain the absorbance spectrum of the Stan¬ 
dard solution and the 5amp/e sofriOon at 300-600 nm. 
Aeceptance criteria: Concomitantly measured, the 
Sample solution exhibits the same maxima and minima 
at the same wavelengths as the Standard solution , 

ASSAY 

* Procedurę 

Use low-actinic flasks in preparing the Solutions, and oth- 
erwise protect the Solutions from unnecessary exposure 
to bright light. Complete the Assay without prolonged 
interruption. 

Standard solution: 9 pg/mL of USP Pyryinium Pamoate 
RS prepared as follows. DissoJve in 4 mL of acetic acid 
per each 3 mg of USP Pyryinium Pamoate RS. Dilute 
with methanol to finał volume. Further dilute in metha¬ 
nol, if necessary. 

Sample stock solution: Using a pipet calibrated "to 
contain", transfer 5 mL of Orał Suspension to a 250-mL 
yolumetric fiask. Complete the transfer by rmsing the 
pipet with 10 mL of methanol. Add 100 mL of glacial 
acetic add, and mix to dissolve the pyryinium pamoate. 
Dilute this solutfon with methanol to volume, and mix. 
Sample solution: Transfer 3 mL of the resufting solution 
to a 100-mL yoiumetric fiask, and dilute with methanol 
to volume. 

InsLrumenLal conditions 
Modę: UV-Vis 

Analytical wavelength: 505 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the labeled quantity of pyryinium ^stbgNr}, 
in g per 100 mL of Orai Suspension: 

Result - (Au/As) x G x (Mn/M r2 ) x Ff x f 2 

Au = absorbance of the Sample solution 
A% - absorbance of the Standard solution 
Cj = concentration of USP Pyryinium Pamoate RS in 
the Standard solution (pcj/mL) 
molecular weight of pyryinium, 382.52 
Mrz = half of the moTecular weight of pyryinium 
pamoate, 575.70 
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F t - 100 mL 

F z = conyersion factor, 10-* g/pg 

Acceptance criteria: 0*90-1.10 g 

SPECIFK TESTS 

* PH (791): 6,0-8.0, detenmrned potentiomethcally 

PERFORMANCE TESTS 

* Uniformity OF Dosage Units (905): Meets the require- 

ments for orał suspension packaged in single-unit 
containers 

* DeliverabU VOLUME (698): Meets the reguirements for 

orał suspenslon packaged in muitipie-unff containers 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storace: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Pyryinium Pamoate RS 


Pyryinium Pamoate Tablets 

DEFIN1TJON 

Pyrvinium Pamoate Tablets contain an amount of pyryinium 
pamoate equivalent to NIT 92.0% and NMT 108.0% of 
the labeled amount of pyrvinium (C^HzbNj*). 

IDENTIFICATION 

* A* 

Standard solution and Sample solution: Prepare as di- 
rected in the Assay. 

Analysis: Obtain the absorbance spectrum of the Stan¬ 
dard solution and the Sample solution at 300-600 nm. 

Acceptance criteria: Concomitantiy measured, the 
Sample solution exhibits the same maxlma and minima 
at the same wavelengths as the Standard solution. 

ASSAY 

* Procedurę 

Use low-actinic flasks in preparing the Solutions, and oth- 
erwise protect the Solutions from unnecessary exposure 
to brignt light Complete the Assoy without prolonged 
interruption. 

Standard solution: 9 pg/mL of USP Pyryinium Pamoate 
RS prepared as follows. Dissolve in 1 mL of acetic acid 
per each 3 mg of USP Pyrvinium Pamoate RS. Di lute 
with methanol to finał volume f Further dilute in metha¬ 
nol, jf necessary. 

Sample stock solution: Nomtnally 1 mg/L of pyrvinium 
prepared as foflows. Place 500 mg of pyryinium from a 


number of Tablets in a 500-mL yolumetric fiask, and 
add 25 mL of water and 25 mL of acetone. Completely 
disintegrate the Tablets by heating on a steam bath for 
10 min with freguent mixing, aflowing part of the ace¬ 
tone to boil off sfowly. To the hot mixture add 250 ml 
of glaciai acetic acid, and mix occasionaily for 5 min 
witnout further heating to dissolve the pyrvinium 
pamoate. Dilute with methanol to volume at room tem¬ 
peraturę, and mix. Centrifuge a portion of the mixture 
until a elear solution is obtained. Use the elear solution 
to prepare the Sample solution. 

Sample solution: Nominally 6 pg/mL of pyryinium 
from the Standard stock solution m methanol 
Instruments! conditions 
Modę: UV-Vis 

Analytical wavelength: 505 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samptes: Standard solution and Sample soiution 
Caiculate the percentage of pyryinium (CzóHzsN^) in 
the portion of Tablets taken: 

Result - (Au/As) x (Cd Cu) x (Ma/Ma) * 100 

Au - absorbance of the Sample solution 
A* = absorbance of the Standard soiution 
Q = concentration of USP Pyn/inium Pamoate RS in 
the Standard solution (pg/mL) 

Cu - nominał concentration of pyryinium pamoate 
tn the Sompie solution (pg/mL) 

Mft = molecular weight of pyryinium, 382.52 
Ma = half of the molecular weight of pyryinium 
pamoate, 575.70 

Acceptance criteria: 92.O%-108,O% 

PERFORMANCE TESTS 

* DISI NT E G R ATI O N (701) 

Time: 30 min 

Acceptance criteria: Meet the requirements 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Pyryinium Pamoate RS 





Quazepam 

F 



C T7 H n ClF,N 2 S 386.79 
2H-1,4-Benzodiazepine-24:hiGne, 7-chloro* 
5-(2-fluQrophenyJ)-1,3-dihydrQ-1-<2,2,2-tnfluoroethyJ}-. 
7-Chioro-5-(o-fluorophenyl)-1,8-dihydro-1-(2,2 ł 
2-tnfluorQethyf)-2tf-1,4-benzGdiazepine-2-thlone 
[36735-22-5]. 

» Quazepam contaim not less than 98.5 percent 
and not morę than 1 01.5 percent of 
C^HnCIblNhS, calculated on the dried basis. 

PacKcaging and storage— Preserve m well-dosed contain- 
ers, 

USP Reference standards (11)— 

USP Quazepam RS 

USP Quazepam Related Compound A RS 

7-Chloro-l -{2,2,2 trifluoroethyl)-5-(2-FluGrophenyl)-],3- 
dihydro-2H-1,4-benzodiazepine*2*one. 

Identification— 

A: Infrared Absorption <197M). 

8: The R f value of the principal spot in the chromato¬ 
gram of the Test solution obtained rn the test for Related 
compounds corresponds to that in the chromatogram of 
Standard solution A. 

Melfing rangę {74]): between 146° and 151 Q , but the 
rangę between beginning and end of melting does not ex- 
ceed 2°. 

Loss on drying (731)—Dry it at 105° for 4 hours: it foses 

not morę than 05% of its weight 

Residue on ignition (281): not morę than 0.2%. 


Delete the followlng: 

*Heavy metais, Method It (231): not morę than 20 pg 
per g.m <d>nci«ł t-jan- 2 ci«> 

Related compounds— 

Test solution —Prepare a solution of Quazepam in methyl- 
ene chloride containing 20 mg per mL 

Standard solution A —Dissolve an aceurately weighed 
quantity of USP Quazepam RS in methylene chloride to ob- 
tain a solution having a known concentration of about 
20 mg per mL 

Standard solution B —Oissolve an aceurately weighed 
ąuantity of USP Quazepam RS in methylene chloride to ob- 
tain a solution having a known concentration of about 
0.04 mg per mL (0,2%). 

Standard solution C—Dissolve an aceurately weighed 
guantity of USP Quazepam Related Compound A RS in 
methylene chloride to obtaśn a solution having a known 
concentration of about 0.2 mg per mL (1%). 

Procedurę—Sep ara te ly apply 5 pL of the Test solution and 
5 nL of each of the Standard Solutions to a thin-layer chro- 
matographic piąte (see Chromatography (621» coated with 
a 0.25-mm layer of chromatographic sitica geL Allow the 
spots to dry, and deve!op the chromatogram in a solvent 
system consistrng of a mixture of cyclohexane, ethyl acetate, 
and ether (170:40:25) in a paper-lined tank untll £ne solvent 
front has moved about threeTourths of the lenath of the 


piąte, Remove the piąte from the developing chamber, mark 
the solvent front, allow to arr-dry, and examine the piąte 
under short-waveJeng£h UV light. Compare the rntensfty of 
the secondary spot in the chromatogram of the Test solution 
having the same Rf value as that of the primary spot of 
Standard solution C: the spot is not larger or morę intense 
than the prindpal spot in the chromatogram of Standard 
solution C Compare the intensities of any additional second¬ 
ary spots observed in the chromatogram of the Test solution 
with that of the principal spot In the chromatogram of Stan¬ 
dard solution B: the sum of the intensities of the additional 
secondary spots obtained from the Test solution corresponds 
to not morę than 0.2%. 

Assay—Dissolve about 500 mg of Quazepam, aceurately 
wegned, in 150 mL of acetic anhydride, Titrate with 0.1 N 
perchforic acid V5, determining the endpoint potentiometri- 
cally, using a glass-calomel electrode system. Perform a 
blank determination, and make any necessary correction. 
Each mL of 0.1 N perchioric acid is equivalent to 38.68 mg 
of C 1? HnCIF<N 2 S, 


Quazepam Tablets 

» Quazepam Tablets contain not less than 90 per¬ 
cent ano not morę than 110.0 percent of 
quazepam (C17H11CIF4N2S). 

Packaging and storage—Preserve In a well-closed Con¬ 
tainer. 

USP Reference standards (11)— 

USP Ethylparaben RS 
USP puazepam RS 

USP Quazepam Related Compound A RS 

7-CHIoro-l -(2,2,2 tnfluoroethyl)-5-(2-Fluorophenyi)-1,3- 
dihydro-2H-1,4-benzodiazepine-2-one. 

Identification— 

A: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , both relative to 
the interna! standard as obtained in the Assay. 

B: The Rf value of the principal spot in the chromato¬ 
gram of the Test solution obtained in the test for Related 
compounds corresponds to that In the chromatogram of 
Standard solution A. 

Dissolution (711)— 

Medium: 1% sodium lauryl sulfate; 900 mL. 

Apparatus 2: 50 rpm. 

Time : 30 minutes. 

Procedurę —Determine the amount of C^HfiCIF 4 NzS dis- 
solved from UV absorbances at the wsivdcngth of maximum 
absorbance at about 287 nm on filtered portions of the so- 
luticn under test in comparison with a Standard solution 
havinq a known concentration of USP Quazepam RS dis- 
solved in a smali volume of methano! and diluted with 0/5* 
solution Medium. 

Tolerances— Not less than 80% (Q) of the labeled amount 
of CuHnCIF^NzS is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments* 

Related compounds— 

Test solution-^ Crind 10 Tablets to a flrte powder Dissolve 
an aceurately weighed portron of the powder in methylene 
chkride to obtain a solution havlng a concentration of 
10 mg of guazepam per mL. Mix for 30 minutes, and centri- 
fugę. 

Standard solution A —Dissolve an aceurately weighed 
guantity of USP Quazepam RS in methylene chloride to ob- 
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tain a solution having a known concentration of about 
10 mg per mL 

Standard sotution B— Dissołve an aceurately weighed 
quantity of USP Quazepam RS tn methylene chloride to ob¬ 
tain a solution having a known concentration of about 
0.04 mg per ml (0.2%), 

Standard sotution C —Dissolve an aceurately weighed 
quantity of USP Quazepam Related Compound A RS in 
methylene chloride to obtain a solution having a known 
concentration of about 0.3 mg per mL (1.5%). 

Procedurę^ Separately apply 10 pL each of the Test Sotu¬ 
tion and Standard solution A and 5 pL each of Standard Solu¬ 
tions B and C to a thin-layer thromatographk piąte (see 
C hromatography (621)) coated with a 0.25-mm layer of 
chromatographk silica gel. Allow the spots to dry, and de- 
velop the chromatogram in a solvent system tonsisting of a 
mixture of cydGhexane, ethyl atetate, and ether 
(1 70:40:25) in a paper-linecf tank until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the developing chamber, mark the sol- 
vent front/allow to air-dry, and examine the piąte under 
short-wavelength UV light Compare the intensity ot the 
secondary spot in the chromatogram of the Test solution 
having the same R f value as the prindpal spot in the chro¬ 
matogram of Standard sotution Ć. The spot is not Iarger or 
morę intense than the pnncipal spot obtained from Stan¬ 
dard solution C. Compare the intensities of any additional 
secondary spots observed in the chromatogram of the Test 
sotution with that of the prindpal spot in the chromatogram 
of Standard sotution &: no additional secondary spot from 
the chromatogram of the Test solution is Iarger or morę in¬ 
tense than the princtpai spot obtained from Standard sotu¬ 
tion B, and the sum of the intensities of the additional sec¬ 
ondary spots obtained from the 7esf sotution is not morę 
than 0.6%, 

Assay— 

Mobile phase—Prepare a filtered and degassed mixture of 
methanol and water (7:3). Make adjustments, if necessary 
{see System Suitability under Chromatography (621)), 

tnternaf standard sotution— Dissolve an aceurately 
weighed quantity of USP Ethylparaben RS in methanol, and 
dilute quantitatively, and stepwise if necessary, with metha¬ 
nol to obtain a solution containing about 0,19 mg per mL. 

Standard preparation —Oissotve an aceurately weighed 
quantity of USP Quazepam RS in Internat standard sotution, 
and dilute quantitatively, and stepwise if necessary, with in¬ 
ternat standard solution to obtain a solution having a known 
concentration of about 1.5 mg of quazepam per mL, 

Assay preparation —Weigh and finely powder not fewer 
than 10 Tablets, Transfer an aceurately weighed portion of 
powder, equivalent to about 15 mg of quazepam, to a 
50-mL screw-capped centrifuge tubę, Add 10.0 mL of Inter¬ 
na! standard solution, and centrifuge for 30 minutes. 

Chromatographic system (see Chromatography <621»—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, R, between ethylpara¬ 
ben and quazepam is not less than 5,5; and the relative 
standard aeviation for replicate injections is not morę than 
2.0%. [NOTĘ —For Identification purposes, the relative reten- 
tion times are about 0,4 for ethylparaben and 1,0 for 
quazepam,] 

Procedurę —Separately inject equal volumes (about 5 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 


tity, in mg, of quazepam (CtjrHnCIF.iNjS) in the portion of 
Tablets taken by the formula: 

10C(fc,/fc) 

in which C is the concentration, in mg per mL, of USP 
Quazepam RS in the Standard preparation; and R u and R s are 
the ratios of the peak response of quazepam to that of eth¬ 
ylparaben obtained from the Assay preparation and the Stan¬ 
dard preparation, respective!y. 


Quetiapine Tablets 

DERNmON 

Quetiapine Tablets contain an amount of quetrapine 
fumarate equivalent to NLT 90.0% and NMT 110,0% of 
the labeled amount of guetiapine (C^FbsNjO^S), 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197F) 

Standard solution: Dissolve 10 mg of quetiapine 
fumarate in 10 mL of acetone. Sonicate for 10 min, Fll- 
ter and evaporate the solvent. Dissolve the residue in 
2 mL of chloroform. Fil ter and use 20 pL of the fil tratę 
for analysis. 

Sample solution: Finely powder 10 Tablets, Dissolve an 
amount of the powder equivalent to 10 mg of gue- 
tiapine fumarate in 10 mL of acetone, avoiding large 
pieces of Tablet coating, if any, Sonicate for 10 min. 
Filter and evaporate the solvent. Dissolve the residue in 
2 mL of chloroform. Filter and use the filtrate for 
analysis. 

Blank: Filter 10 mL of acetone and evaporate the sol- 
vent. Dissolve the residue using 2 mL of chloroform and 
filter. 

Analysis 

Samples: Standard solution, Sample sotution, and Blank 
Add drop-wise approximately 20 pL of each of the sam¬ 
ples separately onto a clean IR transmisston window, 
allowing each drop to dry before adding the next, Re¬ 
cord the spectra. 

Acceptance criteria: Meet the requirements 

• R, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 

obtained in the Assay : 

ASSAY 

• Procedurę 

Buffer: 1.4 g/L of monobasic potassium phosphate in 
water. To 1 L of tliis solution, add 1 mL of triethy laminę 
and adjust with dilute phosphoric acid to a pH of 6,5 
(1 in 10, v/v). 

Mobile phase: Acetonitnle and Buffer (35:65) 

Standard suiuliun: 0.1 mg/mL ur USP Quetiapine 
Fumarate RS in Mobile phase 

Sample stock solution: Nominally 2.0 mg/mL of que- 
tiapine prepared as follows. Transfer NLT 5 Tablets to a 
suitable volumetric fiask, Add water to fili 5% of the 
finał volume, and sonicate to disperse the Tablets, Add 
Mobile phase to fili 60% of the finał volume, and soni¬ 
cate for 30 min with intermittent shaking. Dilute with 
Mo bite phase to volume. Centrifuge for 5 min. Pass a 
portion of the solution through a suitable filter of 0.45- 
pm porę size, 

Sample solution: Mominally 0,1 mg/mL of auetiapine 
prepared by diluting an aliguot of the Sample stock sotu¬ 
tion with Mobile phase 
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Chromatographic system 

(See Chmmatogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-rnm x 15-cm; S-pm packing LI 

Flow ratę: 1,5 mL/mfn 

Injection volume: 20 pL 

Run time: 2 times the retention time of guetiapine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailrng factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Anatysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of que- 
tiapine (C 21 H 25 N 1 O 2 S) in the portion of Tabfets taken; 


Result - (fuM) x (Cs/CJ) xNx (M„/Rj) x 1 00 


fu = peak response of quetiapine from the Sample 
salut inn 

r$ = peak response of quetiapine from the Standard 
solution 

C s ~ concentration of USP Quetiapine Fumarate RS 
in the Standard solution (mg/ml) 

Cu = nominał concentration of guetiapine in the 
Sampie solution (mg/mL) 

N = number of moles of quetiapine/mde of 
guetiapine fumarate, 2 

M rI - molecular weight of ąuetiapine free base, 
383.51 

M t 2 - molecular weight of guetiapine fumarate, 

883.09 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 
* DlSSOLUTION <711) 

Test 1 

Medium: Water; 900 ml, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 1 A g/L of monobasic potassium phosphate in 
water. To 1 L of this solution, add 1 ml of triethyl- 
aminę and adjust with dilute phosphoric acid to a pH 
of 6.0 (1 in 10 ). 

Mobile phase: Acetonrtrile and Buffet (35:65) 
Standard stock solution: 3.3 mg/mL of USP Que- 
tiapine Fumarate RS prepared as follows. Dissoive the 
Standard first in metnanof using 10% of the finał vol- 
umą and diJute with Medium to volume. 

Standard solution: 0.03 mg/ml of USP Quetiapine 
Fumarate RS in Medium from the Standard stock 
solution 

Sample solution: Pass a portion of the solution 
through a suitable filter of 0.45-pm porę stze. Dilute 
with Medium to a concentration sirmłar to that of the 
Standard solution, 

Chromatographic system 
(See Chromatograpny ^62^) / System Suitability.) 


Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 2 mL/min 

Injection volume: 50 pL 

Run time: 1.5 times the retention time of guetiapine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Ta i ling factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
guetiapine (C^Fbs^OżS) dissolved: 

Result = (ru/r 5 ) xC s x^Nx (M f ,/H/) x (1 fi) x 100 

ru = peak response of guetiapine from the Sample 
solution 

r$ = peak response of guetiapine from the Standard 
solution 

Cs - concentration of USP Quetiapine Fumarate RS 
in the Standard solution (mg/mL) 

V = volume of Medium , 900 ml 
N - number of moles of quetiapine/moie of 
guetiapine fumarate, 2 

M F t = molecular weight of guetiapine free base, 
383.51 

Hj = molecular weight of quetiapine fumarate, 
883.09 

i = fabel daim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
quetiapine (G 1 H 25 N 3 O 2 S) is dissolved. 

Test 2 

If the product compltes with this procedurę, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 1 g/L of sodium chloride in water; 900 ml, 
deaerated 

Apparatus 2: 50 rpm 
Time: 20 min 

Standard stock solution: 1.3 mg/mL of USP Que- 
tiapine Fumarate RS prepared as follows. Transfer a 
suitable guantlty of USP Quetiapine Fumarate RS to a 
suitable volu mętne fiask. Dtssolve in about 25% of the 
fiask voiume of methanol. Dilute with Medium to 
volume. 

Standard solution: (L/900) mg/ml of USP Quettapine 
Fumarate RS from a suitable voJume of the Standard 
stock solution in Medium, where L is the labę! daim in 
mg/Tablet. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Blank: Medium 
In&trumental conditions 
Modę: UV 

Anaiytical waveiength: 290 nm with background 
correction at 490 nm 
Celi: See Tahle 1. 


Table 1 


Labd claim, Ł 
(mq/Tablet) 

Cmii 

(cm) 

25 

1.0 

50 

1.0 

100 

0,5 

150 

0.2 

200 

0.2 

300 

0.1 

400 

0,1 
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Analysfs 

Samples: Medium, Standard solution, and Sampfe 
solution 

Calculate the percentage of the labeled amount of 
ąuetiapine (Ć 2 iH 25 N 3 O 2 S) dissoked: 

Result = (Au/Aj) xCjX V x N x (M rl /M r2 ) x (1 fL) x 
100 

Au = absorbance of the Sample solution 
As s absorbance of the Standard solution 
Cs = concentration of USP Quetlapine Fumarate RS 
>n the Standard solution (mg/mL) 

V = vofume of Medium , 900 mL 
N = number of moles of quetiapine/mole of 
quetiapine fumarate, 2 

M r t = moiecular weight of quetiapine free base, 

383,51 

M,i = moiecular weight of quetiapine fumarate, 
883.09 

i = label claim (mg/Tablet) 

Tolerancesr NIT 80% (Q) nf the tabeled amount of 
guetiapfne (CiiH^NaChS) is dissoked. 

Test 3 

lf the product complles with this procedurę, the label- 
ing indicates that it meets USP Dissolution Test 3 * 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
T*mes 

For Tablets labeled to contain 25 mg: 30 min 
For Tablets labeled to contain 50, 100, 200, 300, or 
400 mg: 45 min 

Standard solution: 0.34 mg/mL of USP Quetiapine 
Fumarate RS in 0.1 N hydrochloric add 
Dilute standard solution: 0.06 mg/mL of USP Que- 
tiapine Fumarate RS from the Standard solution in 0.1 
N hydrochloric acid 

Sample solution: Withdraw a suitable portion of the 
solution under test. Transfer 9 mL of the portion to a 
10-ml volumetnc fiask and dilute with 1 N hydrochlo¬ 
ric add to volume. Pass a portion of the resuiting solu- 
tion through a suitable filter of 0*45-pm porę size and 
discard the first 2 mL, 

Instrumenta! conditions 
Modę: UV 

Analytical wavelength: 282 nm 
Celi s 

For Tablets labeled to contain 25 or 50 mg: 

0.5 cm 

For Tablets labeled to contain 100, 200, 300, or 
400 mg: 0.1 cm 
Blank: 0.1 N hydrochloric acid 
Analysis 

Samples: Standard solution , Dilute standard solution , 
Satrtpie solution , and Blank 

For Tablets labeled to contain 25 or 50 mg 
Calculate the percentage of the labeled amount of 
quetiapme (Ć^HzsNsOjS) dissoked: 

Result = (Au/As) x C 5 x D x N x (Hj/Hj) xVx (1 fL) x 
100 


Au = absorbance of the Sample solution 

As - absorbance of the Dilute standard solution 

Cs = concentration of USP Quetiapine Fumarate RS 
in the Dilute standard solution (mg/mL) 

D = dtlution factor, 1.1 
N = number of moles of guetiaplne/mole of 
quetiapine fumarate, 2 

Mn - moiecular weight of auetiapine free base, 

383.51 

Hj - moiecular weight of ouetiapine fumarate, 
883.09 


V - volume of Medium , 900 mL 

£ = label claim (mg/Tablet) 

For Tablets labeled to contain 100, 200, 300, or 
400 mg 

Calculate the percentage of the labeled amount of 
guetiapine (C 21 H 25 N 3 O 2 S) dissoked: 

Result = (Au/As) xC s xDxNx (Hr/H?) x V x (1 /£) x 
100 

Au = absorbance of the Sampfe solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Quetiapine Fumarate RS 
in the Standard solution (mg/mL) 

D - dtlution factor, 1*1 

N = number of moles of quetiapine/mole of 
quetiapine fumarate, 2 

Hi =* moiecular weight of guetiapine free base, 

383.51 

M f j = molecufar weight of auetiapine fumarate, 

883.09 

V - yolume of Medium , 900 mL 

£ = label claim (mg/Tablet) 

Tolerances 

For Tablets labeled to contain 25 mg: NLT 75% (Q) 

of the labeled amount of quetiapine (CZ 1 H 25 N 3 O 2 S) is 
dissoked. 

For Tablets labeled to contain 50, 100, 200, 300, or 
400 mg: NLT 70% (Q) of the labeled amount of 
quetiapine (CżiHsjNiGjS) is dissoked. 

* Uniformity of Dosage Units (905): Meet the 
reąuirements 

IMPURIT1ES 

• Organic Impurjties 

Buffer: Dissoke 0.8 g of anhydrous dibasic sodium 
phosphate and O.óg of potassium dihydrogen ortho- 
phosphate in 1 L of water. 

Solution A: Acetonitrlle and Buffer (10:90). Adjust with 
dilute phosphoric acid (1 tn 10, v/v) to a pH of 6.7, 
Solution B: Acetonitrlle 
Diluent: Aceton i trile and Solution A (65:35) 

Mobile phase: See Tobie 2. 


Table 2 


Time 

(mM 

Solution A 

<%> 

Solution B 

0 

80 

20 

20 

75 

25 

30 

65 

35 

35 

35 

65 

55 

25 

75 

56 

30 

20 

65 

80 

20 


System suitability solution: 0.5 mg/mL of USP Que- 
tiapine System Suitability RS in Diluent prepared as fol¬ 
io ws. Transfer the reąuired auantity of USP Quetiapine 
System Suitability RS to a suitable yolumetric fiask. Add 
70% of the fiask volume and sonicate to dissoke. Dilute 
with Diluent to yolume. 

Standard solution: 1.2 pg/mL of USP Quetiaptne 
Fumarate RS En Diluent Sonication may be used to aid 
in dissolution. 

Sample solution: Nominally 0.5 mg/mL of guetiapine 
in Diluent from a portion of wetghed and crushed Tab- 
lets (NLT 10). Sonicate for TO min with intermittent 
shaking. 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 
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Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 45° 

Ffow ratę: 1.5 mL/min 
injection volume: 20 pL 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2.0 between guetiapine desthoxy 
and guetiaptne peaks, System suitability soiution 
Tailing factor: NMT 1.5 for the guetlapine peak, Sys¬ 
tem suitability soiution 

RelatJve standard deviation: NMT 5.0%, Standard 
soiution 
Analysi s 

Samples: Standard soiution and Somple soiution 
Calculate the percentage of any tndividuai degradation 
product tn the portion of Tabfets taken: 

Result - (r u /r s ) x (G/Cu) x N x ( M rt /M rJ ) x 100 

fu - peak response of each indiyidual impurity 
from the Sample soiution 

r s = peak response of guetlapine from the Standard 
soiution 

C s = concentration of U5P Quetiapine Fumarate RS 
in the Standard soiution (mg/mL) 

Cu = nominał concentration of quetiapine tn the 
Somple soiution (mg/mL) 

N - number of moles of quetiapine/mole of 
quetiapine fumarate, 2 

Mrt = molecular weight of quetiapine free base, 

383.51 

M r2 ~ molecular weight of quetiapine fumarate, 
883.09 

Acceptance criteria: 5ee Tobie 3. Disregard any peak 
wtth an area beiow 0.05% in the Sample soiution. 


Table 3 


Name 

Refative 

Re tent Eon 

Time 

Acceptance 

Criteria, 

NMT 

Ouetiaoine W*oxide ? 

0.28 

0.2 

Quetiapine related 
comoound B 

0.39 

0.2 

Quetiapine related 
compound C 

0.69 

0.2 

Ouedaptne desetho^^ 

0.88 

__ 

Guetiapine 

KO 

_ 

Bi s(d t benzo t h i az epi ny 1) 
piperazine tfl 

2.0 

— 

Any indtvidual 
unspecified 
dearadation product 

— 

0.2 

Total impurities 

— 

0.5 


a 4-(Dibenzo[fe,/][1 ,4jthiazepin-11 -yl)-1 *[2-{2*hyctroxyethoxy)ethyl]pipe^ 
azine 1~oxide, 

& Process impurities controlled in the druq substance. fncluded for identifi- 
cation purposei only. Not reported for tne drug product and not Induded 
in the totaj impurities. 

'2-[4-(DJbenzoE5,/][1 # 4]th]azepm-] 1 -yl)piperazJn-l -yljelhanol. 
d 1 r 4-Bis(dib0nzo[b,,/][1 J 4]Lhiazepin-11 -yl)piperazine. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain- 
ers, and storę at controiled room temperaturę. 

* La be ling: When morę than one Dissolution test is given, 
the labelina States the Dissolution test used only if Test ? 
is not usecL 


* USP Reference Stan dard 5 (11) 

U5P Quetiapine Fumarate RS 
USP Quetiapine System Suitability RS 
It contains ąuetiapine fumarate and at ieast 0 . 1 % of 
each of the followrng impurities: Quetiapine refated 
compound B: 11 -(Piperazin -1 -yl)dibenzo[b,f] 
[1,4]thiazepine; Quetiapine refated compound C: 
DibenzQ[b,dD,4]thiazepin-l l(10H)-one; and Que- 
tiapine desethoxy: 2-[4-(Dibenzo[b,d[M]thiazepin- 
11 -yJ)piperazin-l -yl]ethanoL 


Add the fołfowing: 


*Quetiapine Extended-Release Tablets 

OEFINITION 

puetiapine £xtended-Release Tablets contain guetiapine 
fumarate [(GnF^sNsCbS)? t (C 1 H. 1 O 4 )] equivalent to NLT 
90.0% and NMT 110.0% of the fabelea amount of gue- 
liapine (C 21 H 25 N 3 O 25 ). 

IDENTIFICATION 

* A. INFRARED AB50RPTI0N (197F) 

Standard soiution: Transfer 10 mg of USP Quetiapine 
Fumarate RS to a suitabie vial. Ada 10 mL of acetone 
and cap the vial. Sonicate for about 10 min. Allow the 
soiution to equilibrate to room temperaturę. Evaporate 
the acetone compietely. Add 2 mL of chloroform. Gen- 
tiy swirl for severai min. Pass through a suitabie fi!ter of 
0.45‘pm porę size. Use the filtra te. 

Sample soiution: Grind NLT 10 Tablets. Transfer an 
amount of powder equivalent to NLT 10 mg of gue¬ 
tiapine fumarate to a suitabie vial. Add 10 mL of ace¬ 
tone and cap the vlaL Sonicate for about 10 min. Allow 
the soiution to equifibrate to room temperaturę, Evapo- 
rate the acetone completely, Add 2 mL of chloroform. 
Gently swirl for several min. Pass through a suitabie fil- 
ter of 0.45-pm porę size. Use the filtrate, 

Acceptance criteria: Meet the reguirements 

* B, The retention time of the major peak of the Somple 

soiution corresponds to that of the standard soiution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer: Dissolve 2.6 g/L of dibasic ammonium phos- 
phate in water. 

Mobile phase: Methanol, acetonitrile, and Buffer 
(54:7:39) 

Diluent: Acetonitrile and water (50:50) 

System suitability stock soiution: 0.05 mg/mL of USP 
Quetiapine Related Compound H RS in Mobile phose 
System suitability soiution: 0.005 mg/mL of USP Que- 
tiapine Related Compound H RS and 0.5 mg/mL of USP 
Quetiapine System Suitability RS in Mobile phose pre- 
pared as foliows. Transfer 5 mg of USP Quetiapine Sys¬ 
tem Suitability RS to a 10-mL vofumetric fiask. Add 
7 mL of Mobile phase and sonicate to dissolve. Transfer 
1 mL of System suitability stock soiution to the vo!umet- 
ric fiask. Djlute with Mobile phase to voiume. 

Standard soiution: 0,2 mg/mL of USP Quetiapine 
Fumarate RS in Mobile phase 

Sample stock soiution: Transfer NIT 5 Tablets to a ho- 
mogenizer vesseL Add 50 mL of acetonitrile, swirl to 
wet, and allow to stand for approximately 10 min, Add 
an additional 160 mL of Diluent and extract for about 
10 min. Transfer the contents of the homogenizer to a 
500-mL volumetric fiask. Difute with Diluent to vo!ume. 
Pass a portion of the soiution through a suitabie filter of 
0.45-fim porę size and use the filtrate. 
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Sampie solution: Nomtnaliy 0.16-0.18 mg/mL of que~ 
tiapirre from the Sampie stock solution in Mobile phase 
Chromatographic system 
(See C hromatogropny (621), System Suitobiilty.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
F!ow ratę: 1,3 mL/min 
injectron volume: 30 jiL 
Run time: NLT 2,5 times the retention time of 
guetiapine 
System suitability 

Samples; System suitability solution and Standard 
solution 

[NOTĘ — See Tobie 2 for the relative retention times.] 
Suitability reguirements 
Resofution: NLT L5 between quetiapine related 
compound C and quetiapine related compound H; 
NLT 2,0 between the guetiapine desthoxy and que- 
tiaptne peaks; System suitobiilty solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviatfon: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of que- 
tiapine (CziHzsNiOzS) in the portion of Tablets taken: 

Result = (Tw/rj) x (Q/Cu) x (Ki/Wi) xNx 100 

fu - peak response from the Sampie solution 

^ - peak response from the Standard solution 

G - concentration of USP Quetiapine Fumarate RS 
in the Standard solution (mg/mL) 

Ca = nominał concentration of guetiapine in the 
Sampie solution (mg/mL) 

Mn - molecular weight of quetiapine free base, 

383.51 

M tZ - molecular weight of quetiapine fum a ratę, 
883,09 

N “ number of moles of guetiapine free base per 
mole of guetiapine fumarate, 2 
Acceptance criteria: 90,G%-11 0.0% 

PERFORMANCE TESTS 
• Pis solution (711) 

Medium 1: Citrate buffer, pH 4.8. Dissolve 9,6 g of an- 
hydrous ctfric acid in 600 mL of water. Add 90 ml of 
1 N sodium hydroxide. Dilute with water to i L; 

900 mL 

Medium 2: Dissofve 17.9 g/L of dibasic sodium phos- 
phate dodecahydrate tn 400 mL of water. Add 460 mL 
of 1 N sodium hydroxide and dilute wrth water to 1 L; 
100 mL 

[Notę—I t is recommended to check the pH of the mix- 
turę of 90 mL of Medium 1 and 10 mL of Medium 2 t 
which should be between 6,4 and 6,8. If the pM of 
the mixture is less than 6.4, 10 ml/L of 1 N sodium 
hydroxide may be added to Medium 2. If the pH of 
the mlxture is greafer than 6.8, 10 mL/L of 1 N hydro- 
chloric add may be added to Medium 2,] 

Start the test with 900 ml of Medium 1. Add 100 mL of 
Medium 2 to the vessel after 5 h of the test and con- 
tinue the test. 

Apparatus 1: 200 rpm 

Times: 1, 6, 12, and 20 h 

Diluent: Medium 1 and Medium 2 (90:10) 

Standard solution: (L/400) mg/mL of USP Quedapine 
Fu mara te RS in Diluent , where i is the label daim in 
mg/Tablet 

Sampie solution: Pass a sultable portion of the solution 
under test through a suitable filter. 


Instrumental conditions 
Modę: UV 

Analytical wavelength: About 290 nm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sampie solution 
Calcufate the concentration, C, of quetiapine 
(C 21 H 2 JN 3 O 2 S) in Medium (mg/mL) after time point (i): 

C, = (Au/As) x C s x (MntMa) x N 

Au - absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Ci = concentration of the Standard solution 
(mg/mL) 

Mn = molecular weight of quetiapine free base, 
383.51 

Mt 2 = molecular weight of quetiapine fumarate, 
883.09 

N - number of moles of guetiapine free base per 
mole of guetiapine fumarate, 2 
Calculate thp perrentage of the labeted amount of 
quetiapine (CzjHzsNsOzS) di$solved at each time point 

V): 

Resulti = Ci x V x (1/L) x 100 


Resultz = {[C 2 x (V- Vs)] + (C, x V$ x (1/L) x 100 


Resulti - «G x [V- (2 x V*)]) + [(Cr + Q) x V s ]) x (1/L) 
x 100 


Result* = ({O x [V- (3 x V,)]} + [(C 3 + Ci + Q x V s ]) x 
(1/L)x100 

Ctj = concentration of queUapine in Medium in the 
Q?, Cj, portion of sampie withdrawn at time points 
G 1, 2, 3, and 4, respectively (mg/mL) 

V = volume of Medium, 900 mL for 1 h; 1000 mL 
for 6, 1 2, and 20 h time points 
i = label claim (mg/Tablet) 

- volume of the Sampie solution withdrawn from 
the vesse! and replaced with Medium (ml) 
Tolerances: See Tobie I. 


Table 1 


Time Point 

(A 

Time 

00 

Amount 

Dissotaed 

t%) 

1 

1 

MMI 20 

2 

6 

47-69 

3 

12 

65-95 

4 

20 

NLT S5 


The percentages of the labeled amount of guetiapine 
(OiHzsNjOzS) dissoNed at the times specified conform 
to Dissolution (711), Acceptance Tobie 2. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer, Mobile phase, Diluent, System suitability solu- 
tion, Sampie solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay , 

System suitability 
Sampie: System suitability solution 
[Notę —See Tobie 2 for the relative retention times.] 
Suitability requiiements 

Resolution: NLT L5 between guetiapine related 
compound G and guetiapine related compound H; 










■ PW' 




NLT 2.0 between the quetiapine desthoxy and gue¬ 
tiapine peaks 
Analysis 

Sample: Sampie soiution 

[NOTĘ—See Table 2 for the relative retention times.] 
Calcu late the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (ru/n) x (1 /F) x 100 

r u ~ peak response of each degradation product 
ffom the Sample soiution 

fi = peak response of puetiapine from the Somple 
soiution 

F = relative response factor for the corresponding 
degradation product from Table 2 
Acceptance criteria: See Table 2. Dtsregard peaks less 
than 0,05%. 


Table 2 


Namc 

Relative 

Retention 

Time 

Rclative 

Resporne 
Factor 

Acceptance 
Criteria, 
NWIT to/o') 

Fumaric add" 

0.1 

_ 

_ 

Guetiapine 

related 

compound C 

0.48 

1.4 

0.2 

Quetraprne 
related 
comoound H 

0.5? 

t,0 

0.2 

Guetiapine 

desethoK^ 

0 , 8 ? 

— 

— 

Guetiapine 

TO 

_ 

_ 

Guetiapine 

related 

compound 

B b 

1.9 

— 

fi 

Any individual 
unspedfied 
degradation 
product 


1.0 

0.2 

To Lal 

degradation 

Products 

fi 

— 

0.4 


"'Counter i on peak, not to be induded in the totąj impurities, 
b Process impurily controlled In the drug aubstance. Induded tor idemifica- 
tion purposes onfy. Not reported for Ihe drug product and not induded 
in the tdtal impurilles, 

ADDJTIONAL REQUIREMENTS 

* Packaging and Stgrage: Preserve in welhdosed tontain- 

ers. Storę at eontrolled room temperaturę, 

* usp referenci Standard* (11) 

USP Quetiapine Fumarate RS 
USP QueUdpmt; Rddled Cgmpuund H RS 
4-(Dibenzo[b,/][1,4]lhiazepin-11 -[2-(2-łiydroxy- 

ethoxy)ethyl jpiperaztne 1 -oxide, 

G.^N^ChS 399.51 
USP Quetiapine System Suitability RS 
Jt contains guetiapine fumarate and at least 0.1% of 
each of the foliowi ng impurities: 

Quetiapine related compound B: 11 -(Piperazin- 
l-yOaibenzot^dp^Jthiazeptne; Quetiapine related 
compound G: Dibenzo[b,/][1,4]thlazepin-l 1 (10tf)-one; 
and CJuetiapine desethoxy: 2-[4-(Dibenzo[b / /] 

[1,4]thiazepin-l1-yl)piperazln-l -yl]ethanoL 

A USP40 


Ouetiapine Fumarate 


(C 2 , HiiNjO^SJz ■ C,H„0, 88 3.09 

Ethanol, 2-t2-(4-dibenzo[b / (|[1,4]thiazepin-11 -yl-1 -piper- 
azinyl)etnoxy]-, (£)-2-butenedioate {2:1) (salt); 
2-[2-(4-Dibenzo[b,/][l,4]thiazepin-11 -yl-1 -piperazinyl)ethoxy- 
]ethanol fumarate (2:1) (salt) [111974-72-2], 

DEFINITION 

Quetiapine Fumarate contains NLT 98,0% and NMT 
102 . 0 % of quetiapine fumarate [(C^hbsNjOsS^ ■ C 4 H 4 O 4 ], 
calcufated on the dried basis. 

IDENTIFICATION 
O A. INFRARED ABS0RPTION (197K) 

* R. The retention time of the major peak of the Sample 
soiution corresponds to that of tne Standard soiution, as 
obtamed in the Assay. 

ASSAY 
■ PROCEDURĘ 

Buffer: 2.6 g/L of dibasic ammonium phosphate. Adjust 
with phosphoric acid to a pH of 6.5. 

Mobile phase: Methanol, aeetonitrile, and Buffer 
(54:7:39) 

System suitability soiution: 1.0 mg/mL ot USP Que- 
tiapine System Suitability RS in Mobile phase 
Standard stock soiution: 0.16 mg/mL of USP Que- 
tiapine Fumarate RS in Mobile phase 
Standard soiution: 0.08 mg/mL of USP Quetiapine 
Fumarate RS from Standard stock soiution in Mobile 
phase 

Sampie stock soiution; 0,16 mg/mL of Quetiapine 
Fumarate In Mobile phase 

Sample soiution: 0.08 mg/mL of Quetiapine Fumarate 
From Sample stock soiution in Mobile phase 
Chromatographic system 
(See Chromatography (62 1X System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-em; 5-pm packing L7 
Flow ratę: 1.3 mL/min 
injection volume; 50 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[NOTE—The relative retention times for guetiapine 
desethoxy and guetiapine are about 0.9 and 1.0, 
respectwely.] 

Suitability regulrements 
Resolution: NLT 1,5 between the ąuetiapine 
desethoxy and guetiapine peaks, System suitability 
soiution 

Tai ling factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of guetiapine fumarate 
[{C^iHisNjOzSJj * C 4 H 4 O. 3 ] in the portion of CJuetiapme 
Fumarate taken: 




Result = (r u /n) x (QfCu) x 100 
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fu = peak response from the Sample soiution 

r$ - peak response from the Standard soiution 

Cs = concentration of USP CJuetiapine Fumarate RS 
rn the Standard soiution (mg/mL) 

Cu - concentration of Quetiapine Fumarate in the 
Sample soiution (mg/mL) 

Aceeptance arteria: 98.G%-1 02.0% on the dried basis 

IMPURITIES 

• RESIDUE on Ignition (281): NMT 0.1% 

• ORGANIC IMPURITIES 

Buffer: 3.1 g/L of ammonium acetate in water. Add 
2 mL of 25% ammonium hydroxide to each 1 L of solu- 
tion. The pH of the resulting soiution is NLT 9.2. 
Soiution A: Aceton itrile and Buffer (25:75) 

Soiution S: Acetonitrile 

Diluent: Soiution A and Soiution B (86:14) 

Mobile phase: See Tobie I. 


Table 1 


Time 

(mini 

Soiution A 
(W 

Soiution B 

m 

0 

100 

0 

25 

100 

0 

60 

29.3 

70.7 

60.1 

100 

0 

68 

100 

0 


Peak Identification soiution: 1 jug/mL of USP Que- 
dapine Fumarate RS, lOpg/mL of USP Quetiapine Re- 
lated Compound B RS, and 2 pg/ml of USP Que- 
tiapine Related Compound C RS in Diluent 
System suitability soiution: 1 mg/mL of USP Que- 
tiapine System Suitability RS in Diluent 
Standard soiution: 0.001 mg/mL of USP CJuetiapine 
Fumarate RS in Diluent 

Sample soiution: 1.0 mg/mL of tjuetiapine Fumarate in 
Soiution A 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing 17 
Column temperatur©: 45° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pi 
System suitability 

Sa m pies: Peak identification soiution, System suitability 
soiution, and Standard soiution 
[Notę —See Table 2 for relative retention times. Que- 
tiapine reJated compound B will be the largest peak in 
the Peak identification soiution chroma togram.] 
Suitability requirements 
Resolution: NLT 4.0 between the ąuetiapine 
desethuxy and ąuetiapine peaks, System suitability so- 
lutlon ; NLT 3.0 between ąuetiapine related com¬ 
pound B and ąuetiapine related compound C, System 
suitability soiution 

Taiłing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of any individual impurity in 
the portion of Quetiapine Fumarate taken: 

Result = (ru/fs) X (CdCu) x (1 /F) 100 

ru = peak response of each impurity from the 
Sample soiution 


r* * peak response of ąuetiapine from the Standard 
soiution 

Cj = concentration of USP Quetiapine Fumarate RS 
in the Standard soiution (mg/mL) 

C(j = concentration of Quetiapine Fumarate in the 

Sample soiution (mg/mL) 
f = relative response factor (see Table 2) 
Aceeptance enteria: See Table 2, Dlsregard peaks be- 
low 0.05% or with retention times less than 2 min. 


Table 2 


Name 

Relatfre 

Retention 

Time 

Relative 

Response 

Factor 

Aceeptance 
Criteria, 
NMT (%) 

Fumaric acid d 

0,08 

__ 

___ 

Ouetiapine quatemary 
salfr< 

0.27 

0.62 

0.15 

Quetiapine related 
compound C 

0.S5 

1.2 

0.15 

Ouetiapine related 
compound 8 

0,67 

1.2 

0.15 

Ouetiapine desethow 11 

0.83 

1.0 

0,15 

Ouetiapine 

1.0 


_ 

Ouetiapine 
tetraethylene giytol 
analoct bl< 

T.2 

1.0 

0.10 

N-EthyJ ouetiaDine* 1 

1.51 

1.1 

0.15 

Bi s(d i ben zotb iazepi nyt) 
Dioerazine 6 ^ 

2.22 

1.0 

0.10 

Any ather unknown 
rndividual impurity 

— 

— 

0.10 

Total impurities 

— 

— 

0.50 


a Peak due to counter Jon, induded for peak identEficatlon purposes. Not 
ta be rnduded in total impurities. 
h Proee55 impurity specific to manufacturing process. 
c 4-(Dlbenzo[&,/J[1 ( 4]thiazepin-f 1 -yl>l P 1-bis[2-(2"hydroxyethoxy- 
)ethyl]piperazin-1 -ium, 

d 2-[4'(Dibenio[b,/]fl ,4]thiazepin-l1 -yljpiperazin-l -yljethanol. 
e 2T2'(2*(2T4'(Oibenzo[b,finł4]tbEazepEn-l 1 -yl)piperazin-1-yE]ethoxy- 
J ethoxy)eth oxy j e than oJ. 

1 11 -(4-Ethylpiperazln-l -yl)dibenzo[b # f][L4]thiazepipe. 

1,4'Bis(dibenzo[f?,/Jf 1,4]thiazepin-11 -yijpiperazine. 

SPECIFIC TESTS 

* Loss ON Drying <731) 

Analysis: Dry at 105° to constant weight 
Aceeptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in well-dosed contain- 
ers, protected from Irght. 

* USP Reference standards (11) 

USP Ouetiapine Fumarate RS 
USP Ouetiapine Related Compound B RS 
n-(Piperazin-l-yi)dibenzolb,/Jll,4Jthiazepme. 

C 17 H 17 N 3 S 295.40 

USP Ouetiapine Related Compound C RS 
Dibenzo[b,/][ 1 , 4 ]thia 2 epin -11 (1 Offl-one. 

G 1 H 9 NOS 227.28 
USP Ouetiapine System Suitability RS 
!t contains ąuetiapine fumarate and NLT 0.1% of each 
of the following impurities: CJuetiapine related com¬ 
pound 8 : 11-(Piperazin-1-yl)dibenzo[d,f] 

1,4]thjazeplne; Ouetiapine reJated compound C: 
Ż)iben20[6,f|[l,4]thiazepin-11(10H)«one; and Que- 
tiapine desethoxy: 2-[4-(Dibenzo[b,/][l,4]thiazepin- 
11 -yl)piperazin -1 -yl]ethanol. 
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Quinapril Hydrochloride 



CasHjoNzOs ■ HCI 474.98 

3-lsoquinoltnecarboxylic add, 2-[2-[[l -(ethoxycarbonyl)- 
3-phenylpropyl]amino]-l-oxapropyl]-1,2,3,4Tetrahydro-, 
monohydrochloride, [3S-[2[tf*(ff*) j, 

{5> 2- [(5) - N- [ (5}-1 - Ca rb oxy- 3- p h e ny 1 pro pyl] a I a ny 0' 1, 2 ,3,4- 
tetrahydro-3-isoqumolinecarboxylic acid, 1-ethyi ester, 
mononydrochioride [82586-55-8]. 

» Quinapril Hydrochloride contains not less than 
98,5 percent and not morę than 101,5 percent of 
C 2 SH 30 N 2 O 5 * HCI, calculated on the anhydrous 
basis, 

Packaging and storage—Preserve in well-dosed contain- 
ers, and storę at controlled room temperaturę, 

USP Reference standards (11)— 

USP Quinapril Hydrochloride RS 
USP Quinapril Related Compound A RS 

Ethyl [35-[(2R*>, 3a, 1 1ab]]-1,3,4,6,11,11a-hexahydro- 
3-methyl-l ,4-dioxo-a-(2-phenyIethyl)-2H-pyrazino[1 ,2- 
b]isoquinoline- 2 -aeetate. 

C 25 H 27 N 2 O 4 419.49 
USP Quinapril Related Compound B RS 

3-[soquinolinecarboxylic add, 2-[2-[(l <arboxy- 
3-phenylpropyl)amino]-l-oxopropyi]-1 ,2,3,4-te łrahy- 
dro-, [35-[2[fl *(/?*)], 3 fl ł ]], 

C 23 H^N 2 0^ 410,47 
Id ent łflcatl on— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromało- 
gram of the Assay preporotion corresponds to that in the 
chromatogram of the Standard preporotion, as obtained In 
the Assay. 

Specific rotation (781S): between +14.4° and +15.4°. 

Test sofution: 20 mg per mL, in methanol 
Water Determination, Method I (921): not morę than 
1 .0%. 

ReskJue on ignition (281); not morę than 0 . 1 %. 

Detete the fothwing: 

*Heavy metats, Method fi (231); 0,002%. • comcfai u^zom 
Limit of residua! solvents— 

Standard stock sofution —Transfer about 50 mL of dimeth¬ 
ylformamide to a 200-mL yolumetric fiask. Add about 
75 mg eath of acetone and acetonitrile and 30 mg each of 
methylene chloride and toluene, each accurately weighed 
by difference, and mix. Dilute with dimethylformamide to 
yolume, and mix. 

System suitability sofution 1 —Transfer about 25 mL of di¬ 
methylformamide to a 50-mL yolumetric fiask. Add 35 \xl of 
dehydrated alcohol and 25 JJ.L of methylene chloride. Dilute 
with dimethylformamide to yolume, and mix. Transfer 
1.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with dimethylformamide to yolume, and mix. 

System suitability sofution 2 —Transfer 2.0 mL of the Stan¬ 
dard stock solution to a 50-mL yolumetric fiask, dilute with 
dimethylformamide to yolume, and mix. 


Standard sofution —Transfer 4.0 mL of the Standard stock 
solution to a 50-mL yolumetric fiask, dilute with dimethyl¬ 
formamide to volume, and mix. 

Test salution —Transfer about 60 mg of Quinapril Hydro¬ 
chloride, accurately weiahed, to a su kable headspace vial, 
add 5.0 mL of dimethylformamide, seal, and shake to dis- 
solve. 

Chromatographic system (see C hromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector, a headspace sampler, a 0.53-mm x 30-m fused-siltca 
column coated with a 1.0-pm film of phase Cl 6, and a split 
injection system. The carrier gas is helium, flowing at a ratę 
of 6 mL per minutę. The Split flow ratę is about 100 mL per 
minutę, with a back pressure of 3.5 psi. The oven tempera¬ 
turę of the headspace sampler is maintained at 60°, and the 
vial pressure is maintained at 6.1 psi. The temperaturę of 
the headspace loop and transfer hnes is maintained at 65*. 
The vials are equilibrated for 10 minutes prior to injection, 
and injection occurs every 36 minutes. The chromatograph 
is programmed as follows. Initially the column temperaturę 
is maintained at 35° for 10 minutes, then the temperaturę is 
increased at a ratę of 7° per minutę to 150°, and main¬ 
tained at 150° for 4 minutes. The injection port temperaturę 
is maintained at 180°, and the detector is maintained at 
240°. Chromatograph System suitability solution 7, and re- 
cord the peak responses as directed for Procedurę; the rela- 
tive retention times are about 0.94 for methylene chloride 
and 1.0 for alcohol; the resolution, R t between methyfene 
chloride and alcohol is not less than 1.2; the column effi- 
ciency, determined from the methylene chloride peak, is not 
less tnan 4900 theoretical plates; and the tailing factor for 
the methylene chloride peak is not morę than 1.7. Chro¬ 
matograph System suitability solution 2, and record the peak 
responses as directed for Procedurę: the relaf*ve standard 
deviation for replicate injections is not morę than 15.0%. 

Procedurę —Sęparately inject equal yofumes (about 1 mL) 
of the gaseous headspace of the Standard sofution and the 
Test solution into the chromatograph, record the chromato- 
grams, and measure the areas for the major peaks. Sepa- 
rately calculate the percentages, by weight, of acetone, ace¬ 
tonitrile, methylene chloride, and toluene in the portion of 
Quinapril Hydrochloride taken by the formula; 

0.20Y,/ Wd(r v fr$ 

in which Ws is the weight, in mg, of the appropriate solvent 
taken to prepare the Standard stock sofution; W Q is the 
weight, in mg, of Quinaprif Hydrochloride taken to prepare 
the Test sofution; and r u and are the peak responses of the 
relevant solvent obtained from the Test solution and the 
Standard solution, respective3y: not morę than 0.25% each 
of acetone and acetonitrile is found; and not morę than 
0.1% each of methyfene chloride and toluene is found. 
Related compounds— 

DHuent, Mobile phase, and Chromatographic system — Pre¬ 
pare as directed In the Assay. 

System suitability sofution —Prepare as directed for the Sys¬ 
tem suitability preporotion in the Assay. 

Standard solution —Dissolve accurately weighed ąuantities 
of USP Quinapril Related Compound A RS and USP 
Qunapril Related Compound B RS in DJluent to obtain a 
solution haying known concentrations of about 0.5 mg of 
each per mL. Transfer 1.0 mL of this solution to a 100-mL 
yolumetric fiask, dilute with Diluent to volume, and mix. 

Test solution —Use the Assay preparation. 

Procedurę —Se pa rately inject equal volumes (about lOuL) 
of the Standard sofution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar¬ 
eas for tne major peaks. Caiculate the percentage of each 
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auinapril related compound in the portion of Quinapril Hy- 
clrochloride taken by Lhe formula: 

7 00 {Vut W u )Q{rutr . s ) 

rn which V u Is the vo!ume, in ml, of the fet solution; W u is 
the weight, in mg, of Qurnapri! Hydrochioride taken to pre- 
parę the Test solution; Cs is tne concentration, in mg per mL, 
of the relevant USP Reference Standard in the Standard solu¬ 
tion; and ru and r s are the peak areas of the corresponding 
guinapril related compound obtained from the Test solution 
and the Standard solution , respectively: not morę than 0.5% 
each of quinapril related compound A and guinapril related 
compound B is found. Calcufate the percentage of each im- 
purity in the portion of Quinapril Hydrochioride taken by 
the formula: 

100{r,/n) 

in which r s is the peak response for each impurity obtained 
from the Test solution; and r, is the sum of the responses of 
a II the peaks obtained frnm the Test solution: not mnrp than 
0.2% of any individual impurity, other than quinapnl related 
compound A and guinapril related compound 8, is found; 
and not morę than 2.0% of total impurities is found. 
Content of chloride—Transfer about 100 mg of Quinapril 
Hydrochioride, accurateiy weighed, to a 100-mL beaker. 
Dissolve in 50 ml of water and 10 mL of alcohoL Acidify 
with nitrie acid. Titrate with 0.01 N silver nitrate VS, and 
determme the endpoint potentiometrically, using suitable 
eiectrodes (see Titrimetry (541)). Perform a blank determlna- 
tion, and make any necessary correction. Each mL of 0.01 N 
silver nitrate is equivalent to 0.3545 mg of chloride: not less 
than 7.2% and not morę than 7.6% of chloride is found. 
Assay— 

Diiuent —Prepare a mixture of pH 6>5, 0.025 M monoba- 
ssc ammonium phosphate solution and acetonitrile (3:2). 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and methanesulfonic acid (72:28:0,1). 
Make adjustments if necessary (see System Suitobifity under 
Chromatography (621)). 

System suitability preparation —Dissolve accurateiy 
weighed quantitEes of USP Quinapril Hydrochioride RS, USP 
Quinapril Related Compound A RS, and USP Quinapri! Re¬ 
lated Compound 8 RS in Diiuent to obtain a solution having 
known concentratlons of about 2 mg of USP Quinapril Hy- 
drochloride RS per ml and 0.005 mg each of USP Quinapri3 
Related Compound A RS and USP Quinaprif Related Com¬ 
pound B RS per mL. 

Standard preparation —Dissolve an accurateiy weighed 
guantity of USP Quinapril Hydrochioride RS in Diiuent to ob¬ 
tain a solution bavtng a known concentration of about 2 mg 
per mL, 

Assoy preparation —Transfer about 100 mg of Quinapril 
Hydrocnloi ide, accutalefy weighed, to a 50-rriL vulumeLric 
fiask, dissolve in and dilute with Diiuent to volume, and mix. 

Chromatographic system (see Chromatography (621})—The 
liguid chromatograph is equipped with a 214-nm detector, 
a 4.6-mm x 3-cm guard column that contains 5-pm packing 
L10, and a 4.6-mm x 25-cm column that contains 5-jim 
packing L10. The flow ratę is about 1.5 ml per minutę. 
Chromatograph the System suitability preparation, and re- 
cord the peak responses as directed for Procedurę: the reso- 
lution between guinapril and guinapril related compound A 
is not less than 1.75; the resolution between guinapril and 
quinaprif related compound B is not less than 3.5; the coL 
umn efficiency is not less than 550 theoretical piates; and 
the relative standard deviation for repiicate infecttons is not 
morę than 2.0%. 

Procedurę —Separately inject eguaf volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the guEnaprif hydrochioride peaks. CaJcu- 


late the quanttty, in mg, of C25H30N2OS ■ HCMn the portion 
of Quinapril Hydrochioride taken by the formula: 

50 C(rufrs) 

in which C is the concentration, in mg per ml, of USP 
Quinapril Hydrochioride RS in the Standard preparation; and 
r u and r$ are the peak responses obtained from the Assay 
preparation and the Standard preparation, respectiveiy. 


Quinapril and Hydrochlorothiazide 
Tablets 


DEFINITION 

Quinapril and Hydrochlorothiazide Tablets contam NIT 
95.0% and NMT 105.0% of the labeled amounts of 
guinapril (C25H30N2O5) and hydrochlorothiazide 
'CyHaClNjCWa). 

IDENTIFICATION 

• A. The relative retention times of the major peaks from 

the Sample solution correspond to those of the Standard 
solution , as obtained in the Assay. 

A55AY 

* PROCEDURĘ 

Buffer: Dissolve 1.36 g/L of monobasic potassium phos¬ 
phate in water, add 2 mL of triethytarninę, and adjust 
with phosphoric acid to a pH of 3,0. Pass through a 
suitable nylon filter of 0.45-jum porę size. 

Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Buffer 

(%) 

Acetonitrile 

(%> 

Z 5 ^. : " 

75 

25 

8 

40 

60 

12 

40 

60 

13 

75 

25 

18 

75 

25 


Diiuent: Acetonitrile and Buffer (50:50) 

Quinapri! hydrochioride standard stock solution: 

0.45 mg/mL of USP Quinapril Hydrochioride RS in 
Diiuent 

Hydrochlorothiazide standard stock solution: 0,5 mg/ 
mL of USP Hydrochlorothiazide RS in Diiuent 
Standard soiution: Dilute Quinapril hydrochioride stan¬ 
dard stock solution and Hydrochiorothiaiide standard 
stock solution with Diiuent to finał volume as g\ven in 
Tahle 2, 


Table 2 


Tablet 
Strength 
Quinapril Hy¬ 
dro chloride/ 
Hydrochloro¬ 
thiazide 
(mg/mg) 

Quinapril 

Hydrochio¬ 

ride 

Standard 

Stock 

Solution 

(mL) 

Hydrochlo¬ 

rothiazide 

Standard 

Stock 

Solution 

(mL) 

Finał 

Volume 

(mL) 

10/12.5 

5 

5 

100 

20/12.5 

10 

5 

200 

20/25 

5 

5 

100 


Sample stock solution: Transfer 5 Tablets into a 
250-mL volumetric fiask, add 50 mL af Diiuent, and son- 
icate for 15 min. Add about 50 mL of acetonitrile, and 
sonicate for 15 min with shaking. Add 50 mL of Diiuent, 
and sonicate for 15 min. Dilute with Diiuent to volume. 




















Sam ple solution: 0.02 mg/mL of ąuinapril tn Diluent 
from the Samptestodc solution. [NOTĘ—The hydrochlo^ 
rothiazide coneentration may vary depending on the ra¬ 
iło of ąuinapril hydrochSoride to nydrochlorothiazide in 
the Tablet.] 

Chromatographk system 

(See Chromotograpny (62\) t System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6^min x 15-cm; 5-pm packing L1 

Column oven temperaturę: 35° 

Flow ratę: T mL/min 
Injection volume: 20 pL 
System suitability 
Samples: Standard solution 
Suitability requirements 

Column effidency: NIT 2500 theoretical plates from 
both ąumapnl and hydrochforothiazide peaks 
Tallina factor: NMT 2.0 for both ąuinapril and hy- 
drach forothiazide peaks 

Re(ative standard deviatlon: NMT 2,0% for both 
ąuinapril and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of ąuinapril (C 25 H 30 N 2 G 5 ) In 
the portion of Tablets taken: 

Result = (ru/rs) x (G/G/) x x 100 

ru - peak response of quinapril from the Sampie 
solution 

n - peak response of ąuinapril from the Standard 
solution 

C s = coneentration of U$P Quinaprll Hydrochloride 
RS in the Standard solution (mg/mL) 

C u = nominał coneentration of ąuinapril in the 
Sampie solution (mg/mL) 

Mri - molecular weight of ąuinapril, 438.52 
M r2 = molecular weight of ąuinapril hydrochloride, 

Calculate the percentage of hydrochlorothiazide 
(CzHeCINjOjSz) in the portion of Tabiets taken: 

Result - (rjrs) x ( Cs/Cu ) x 100 

ru ~ peak response of hydrochlorothiazide from the 
Sampie solution 

h = peak response of hydrochlorothiazide from the 
Standard solution 

Cs = coneentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Cu = nominał coneentration of hydrochlorothiazide 
in the Sampie solution (mg/mL) 

Acceptance criteria; 95.0%-105.0% 

PERFORMANCE TESTS 
» DISSOLUTIOM (711) 

Buffer, Mobile phase, Chromatographk system, and 
System suitabrlity: Proceed as directed in the Assay. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 

Time: 20 min 

Quinapril hydrochloride standard stock solution: 

0.45 mg/mL of USP Quinapril Hydrochloride RS in 
Diluent 

Hydrochlorothiazide standard stock solution: 

0.55 mg/mL of USP Hydrochlorothiazide RS In Diluent 
Standard solution: Prepare difutions of Quinapdl hydro¬ 
chloride standard stock solution and Hydrochforothiazide 
standard stock solution in Medium as directed in Tobie 3 . 


Tobie a 


Tablet 
Strength 
Qulnapril Hy¬ 
dro chlor id e/ 
Hydrochloro- 
thiazide 
(mq/mq) 

Qulnapril 
Hydrach k>- 
rlde 

Standard 

Stock 

Solution 

(mL) 

Hydrochlo¬ 
rothiazide 
Standard 
Stock Solu- 
tlon 
(ml\ 

Finał Vol 

urnę 

fmU 

10/12.5 

5 

5 

200 

20/12.5 

10 

5 

200 

20/25 

5 

5 

100 


Sampie solution: Pass a portion of the solution under 
test through a suitable nylon filter of 0.45-jim porę size, 
discarding the first few mL. 

Analysis 

Calculate the percentage of ąuinapril (CzsHj 0 NzO 5 ) 
dis$olved: 

Result = (r u fft) x (G/0 xl/x x 100 

r u = peak response of ąuinapril from the Sampie 
solution 

fs - peak response of ąuinapril from the Standard 
solution 

G = coneentration of USP Quinapril Hydrochloride 
RS in the Standard solution 

i - label claim for ąuinapril hydrochloride (mg/ 
Tablet) 

V s= volume of Medium , 900 mL 

M rJ - molecular weight of ąuinapril, 438,52 
Ma = molecular weight of ąuinapril hydrochloride, 
474.98 

Calculate the percentage of hydrochlorothiazide 
(GHaCINjChSz) dissolved: 

Result ^ (ru/n) x (G/£) x Vx 100 

r u = peak response of hydrochlorothiazide from the 
Sampie solution 

r u = peak response of hydrochlorothiazide from the 
Standard solution 

Cs - coneentration of USP Hydrochlorothiazide RS 
in the Standard solution 

L - label claim for hydrochlorothiazide (mg/ 

Tablet) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amounts of 

each ąuinapril (GuHzaNńO) and hydrochlorothiazide 
^HtjCINjjO^Sz) is dissolved. 

* UNIF0IIIV1ITV OF Dosace Units (905): Meet the 

reąuirements 

IMPUMT1E5 

• ORGANIC IMPURITIES 

Buffer and Diluent: Proceed as directed in the Assay. 
Mobile phase: See Table 4. 


Table 4 


Time 

(min) 

Buffer 

W 

Aceton i trile 

0 

90 

10 

10 

60 

40 

30 

30 

70 

31 

90 

10 

40 

90 

10 


Standard stock solution: 0.45 mg/mL of each USP 
Quinapril Hydrochloride RS, USP Quinapril Refated 
Compound A RS, and USP Quinapril Related Com- 
pound B RS, and 0.50 mg/mL of each USP Hydrochlo¬ 
rothiazide RS and USP Benzothiadiazine Related Com¬ 
pound A RS in Diluent 
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Standard solution: 0.45 jig/mL of quinapril hydrochlo¬ 
ride, quinapril related compound A, and quinapril re¬ 
lated compound B, and 0.5 pg/mL of hydrach lorothia- 
zide and benzothiadiazine related compound A from 
Standard stock soiuthn in Diluent 
Sample stock solution: Transfer 5 Tablets into a 
250-mL vo!umetric fiask, add 50 mL of diluent, and 
sonicate for 10 min to disperse the Tablets, Add about 
50 mL of aeetonitnle, and sonicate for 15 min with 
shakrng, Add 50 mL of Diluent, and sonicate for 15 min. 
Dilute with Diluent to volume. Pass through a suitable 
nylon filter of 0.45^m porę size. 

Sample solution: For Tablet strengths of 10 mg/ 

12.5 mg and 20 mg/12.5 mg of quinaprit hydrochlo- 
ride/hydrochlorothiazide, use Sample stock solution as is. 
For Tablet strength of 20 mg/25 mg of guinapnl hydro- 
chloride/hy drach loro thiazide, dilute 5 mL of Sample 
stock solution with Diluent to 10 mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column oven temperaturę: 35° 

Sample temperaturę: 5* 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 5000 theoretical plates from 
both guinapril and hydrochlorothiazide peaks 
Tailing factor: NMT 2,0 for both quinapril and hy- 
drocnlorothiazide peaks 

Refative standard deviation: NMT 5.0% for both 
ouinapril and hydrochlorothiazide peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu fate the percentage of quinapril related com¬ 
pound A and guinapnl related compound B in the 
portion of Tablets taken: 

Result = (fu/fs) x (C s / Cu) x 100 

r u - peak response of quinapril related compound 
A or quinapril related compound B from the 
Sample solution 

H ~ peak response of USP Quinapril Related 

Compound A RS or USP Quinapnl Related 
Compound B RS from the Standard solution 
Cs = concentration of USP Quinapril Related 

Compound A RS and USP Ouinapril Related 
Compound B RS in the Standard solution 
(mg/mL) 

C u - nominał concentration of guinapril In the 
Sample solution (mg/mL) 

Calculate the percentage of Denzothiadlazine related 
compound A in the portion of Tablets taken: 

Resutt = (A//rs) x (Cs/Cu) x 1 00 

ru = peak response of benzothiadiazine related 
compound A from the Sampfe solution 
rs = peak response of benzothladiazine related 
compound A from the Standard solution 
Cs - concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
tn the Sample solution (mg/mL) 

Calculate the percentage of any other individual 
impurity in the portion of Tablets taken: 

Result = (rufr$) x (C s /C u ) x (M r t/Hz) x 100 


ru = peak response of each other impurity from the 
Sampfe solution 

rs - peak response of quinapril from the Standard 
solution 

C s = concentration of USP Quinapr«l Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of guinapril in the 
Sample solution (mg/mL) 

M r s - molecular weight of guinapril, 438.52 
Ma =s molecular weight of quinapril hydrochloride, 
474.98 

Acceptance arteria: See Table 5. 


Table 5 


IMame 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Benzothiadiazine related com¬ 
pound A* 

0.42 

1.0 

Chlorothfazide b 

0.45 

_ 

Hydrach 1 o rot h iazi de b 

0.49 

_ 

5-C h lo roh ydroch l oroth i azid e b 

0.65 

_ 

Quinapri1 related compound B c 

0.74 

3.0 

Hydrochlorothiazide dimer* 

0.78 

_ 

Ouinapril methvf esteri 1 

0.91 

_ 

Ouinapril* 3 

1,00 

_ 

Ouinapril kopro pyl ester* 5 

1,10 

_ 

H^ahydropulnapril* 

1.23 

_ 

Ouinapril related compound A d 

1.59 

1.0 

Ouinapril, benzyl esteri> 

1.94 

_ 

Any other tndMdual unspeci* 
fied impurity 

— 

0.2 

Total impuritles 35 

— 

2,0 


a 4-Amino-fl-chloro-T3-benzenedisulfonamide. 
b Process related impurity, monitu red in the drug substance. 
c 3-l5oquinolinecarboxylic add, 2-[2-[(1 -carba^y-3-phenyfpropyl)aminop1 - 
oxo propyl]- T ,2, 3,4 -te trahyd ro-, [ 3 3-[2 [ 1 * (R *)] „ 3 fl*]]j. 
d Ethy|[35-[2(fl*),3a,1 la beta]]-!,3,4,6,11,71a-hexahydro-3-methyl-1,4-di- 
oxo-a Ipha- (2-pnenylethyl )-2 H-py razi no [ 1 , 2 - bj iso q u in o I i n e-2- aceta te. 

L ' Total impurities does not Indude guinapril related compound Band 
benzothiadtazine related compound A. 

ADDBTHONAL REQUIREMENTS 

* Packageng and Storage: Presen/e in well-closed oontain- 
ers, and protect from light Storę at controlled room 
temperaturę, 

* USP Referince Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Ammo-6-chlQro-1 l 3-benzenedisu!fQnamide. 
<^HflCINa0 4 S 2 285,73 
USP Hydrochlorothiazide RS 
USP Quinapril Hydrochloride RS 
USP Ouinapril Related Compound A RS 
Ethyl[3S-[2(tf*X3a, 11 a beta]]-!,3,4,6,11,11 a-hexahydro- 
3-methyM,4-dioxo-alpha-(2-phenylethyl)-2fTpyrazino 
[1,2-b]isoquinoline-2-acetate, 

C 25 H 2S Nz 0 4 420.50 
USP Quinapnl Related Compound B RS 
3-lsoquinolinecarboxylic add, 2-[2-[(l“Carboxy- 
3-phenyJ propylja mtno]-l -oxopropy I]-1,2,3,4-tetrahy- 
dro-, 3S“£2[/?*(/?*)]/ 3/?*]]-- 
C 23 H 26 N 2 0 s 410.46 


Qai5siaprnfl TatoBets 

» Quinaprii Tablets contain an amount of 
Quinapril Hydrochloride equiva!ent to not less 






















than 90.0 percent and not morę than 110,0 per- 
cent of the labeled amount of quinapril 
(C25H30N2O5). 

Packaging and storage—Pre$erve in well-closed contain- 
ers. Storę at controlled room temperaturę. 

USP Reference standards (11>— 

USP Quinapril Hydrochloride RS 
USP Quinapril Related Compound A RS 

Ethyl [35-[(2fl*), 3a, 11 ab]]-1 ,3,4,6, 11J1 a-hexahydro- 
3 -methyM , 4 -dioxo-a-( 2 -phenylethyl)- 2 H-pyrazino[ 1 , 2 - 
b]isoquinoline- 2 -acetate. 

C 2 SH 27 N 2 O 4 419.49 
USP Quinapril Related Compound B RS 

3 -lsoquinofinecarboxylic arid, 2 -[ 2 -[{ 1 -carboxy- 
3-pheny lpropyi)am inoj~1 -oxopropyl]-l ,2,3,4-tetrahy- 
dro-, [ń-[2(R%R%3R% 

CnH 26 N 2 O s 410,47 
Identification— 

A: Thtn-Loyer Chromotographic Identification Test ^201 > — - 

tesf soiution- —Transfer a guantity of fineiy powdered Tab- 
lets, equivalent to about 10.0 mg of qutnapril, to a 15-mL 
centrifuge tubę; add 5 mL of methanol; tnix; and centnfuge 
for 10 minutes. 

Standard soiution—' Transfer about 10.8 mg of USP 
Quinapril Hydrochlonde RS to a 15-mL centnfuge tubę, add 
5 mL of methanol, mix, and centnfuge for 10 minutes. 

Application volume: 25 jiL 

Oeveloping soivent system: a mixture of methanol and 
ethyl acetate ( 1 : 1 ). 

ProceduraProceed as directed in the chapter, except to 
wash the piąte in methanol and air-dry it prior to use. 

B: The retendon time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chroma togram of the Standard preparation , as obtained In 
the Assay , 

Dissolution (711}— 

Medium: water; 900 mL, 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of C 25 H 30 N 2 OS dis- 
solved by employing the procedurę set forth in the Assay, 
using a fiitered portion of the soiution under test as the 
Assoy preparation, using methanol to prepare the Standard 
preparation, and making any necessary yolumetric adjust- 
ments with water. 

Toferances —Not less than 80% (Q) of the labeled amount 
of ts dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the requlre- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Solvent, Buffered $oivent f Mobile phose, and Chromato- 
graphic system—Prepare as directed in the Assay , 

Standard soiution —Prepare as directed for Standard prepa¬ 
ration in the Assay t 

Test soiution— Transfer 1 Tablet to a yolumetric fiask. Add 
a yolume of Solvent , equivalent to about one-half the fiask 
volume; sonicate for 5 minutes; and shake by mechanical 
means for about 15 minutes. Di lute with Sofvent to volume, 
mix, and pass through a suitable filter, discarding the first 
portion of the filtrate. Di lute a portion of the fil tratę quan- 
titatiyely, and stepwise if necessary, with Solvent to obtain a 
soiution containing about 0,108 mg of quinapril hydrochlo- 
ride per ml. 

Procedurę—Separately inject equal yolumes (about 20 uL) 
of the Standard soiution and the test soiution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 


eas of the major peaks, Calculate the quantity, in mg, of 
quinapril ^HboNjOs) in each Tablet taken by the formula: 

(4 38.52/4 74,98)C(l/D)(r i ,/ r s ) 

in which 438,52 and 474.98 are the molecular weights of 
guinapril and guinapril hydrochloride, respectively; C is the 
concentration, in mg per ml, of USP Quinapril Hydrochlo¬ 
ride RS in the Standard soiution; L is the labeled quantity, in 
mg, of guinapril in each Tablet; D is the concentration, in 
mg per ml, of quinapril hydrochloride in the Test soiution; 
and o? and r s are the quinapril peak areas obtained from the 
Test soiution and the Standard soiution , respectively. 

Related compounds— 

Sa!vent, Buffered solvent , and Mobile phose—Prepare as di¬ 
rected in the Assay. 

Resolution soiution— Dissolve accurately weighed guanti- 
ties of USP Quinapril Hydrochlonde RS, USP Quinapril Re¬ 
lated Compound A RS, and USP Quinapril Related Com¬ 
pound B RS in Solvent to obtain a soiution havmg known 
concentrations of about 0,1 mg of USP Quinaprir Hydrochlo¬ 
ride RS and 0,005 mg eadi uf USP Quiiidprit Relaled Com- 
pound A RS and USP Quinapril Related Compound 8 RS per 
mL, 

Standard soiution —Dissolve accurateiy weighed guantities 
of USP Quinapril Hydrochloride RS, USP Quinapnl Related 
Compound A RS, and USP Quinapril Related Compound B 
RS in Soivent, and dii u te quantitatively, and stepwise if nec¬ 
essary, to obtain a soiution haying known concentrations of 
about 0,5 pg each of USP Qumapril Hydrochloride RS, USP 
Quinapril Related Compound A RS, and USP Quinapril Re¬ 
lated Compound B RS per mL. 

Test soiution —Use the Assay preparation . 

Chromotographic system—Prepare as directed in the As¬ 
say. Chromatograph the Resolutton soiution , and record the 
peak areas as directed for Procedurę: the reiative retention 
times are about 0.6 for quinapril related compound B, 1.0 
for quinapril, and 2.0 for quinapril related compound A; and 
the resolution, R, between quinapril and guinapril related 
compound A and between quinapril and guinapril related 
compound B is not less than 2.0. Chromatograph the Stan¬ 
dard soiution, and record the peak areas as directed for Pro¬ 
cedurę; the column efficiency is not less than 600 theoretical 
plates; the tailing factor for the auinapri! and quinapril re¬ 
lated compound A peaks is less than 1.5 and that for the 
guinapril related compound B peak is (ess than 2.0; and the 
relatiye standard deyiation for replicate injections is not 
morę than 2.0% for quinapril and not morę than 3.0% for 
each quinapril related compound. 

Procedurę—Separately inject eauai yolumes (about 20 jiL) 
of the Standard soiution and the test soiution into the chro¬ 
matograph, record the chromatograms, and measure the ar¬ 
eas of the major peaks, Calculate the guantity, in mg, of 
each auinaprtf related compound In the portion of Tablets 
taken by the formula: 

5 00C D(r u f rs) 

in which C is the concentration, in mg per mL, of the ap~ 
propriate USP Reference Standard in the Standard soiution; D 
Is the dilution factor used to prepare the Test soiution; and r u 
and rs are the peak areas of the corresponding puinapril 
related compound obtained from the tesf soiution and the 
Standard soiution, respectively; not morę than 1.0% of 
guinaprii related compound A is found; not morę than 3,0% 
of quinapril related compound B is found; and not morę 
than 3.6% of total impurities is found, 

Assay— 

So!vent —Prepare a mixture of water and aceton itrile 
(65:35). 

Buffered solvent— Prepare a mixture of pH 6.5, 0.05 M 
dibasic potassium phosphate and acetonitrile (65:35), 


USP Monographs 



Mobile phase^ Prepare a ffltered and degassed mixture of 
water, acetonitrile, and methanesuIFonic add (65:35:0,2). 
Make adjustments if necessary (see System Suitabillty under 
Chromatography <621)). 

Standard preparation— Dissolve an accuratdy weighed 
quantity of USP Gurnapril Hydrochloride RS in Soivent to 
obtain a solution having a known concentration of about 
1,08 mg per mL Quantitatively di lute with Buffered solvent 
to obtain a solution hav!ng a known concentration of about 
0.108 mg per mL. 

Assay preparation— Transfer 10 Tablets to a 500-mL volu- 
metric fiask, add about 300 ml of Solvent, and sonicafe until 
the Tablets have disintegrated* Shake by mechanical means 
for about 15 minutes, dilute with Solyent to volume, mix, 
and centrifuge. Dilute quantitatively, and stepwise if neces¬ 
sary, with Solvent to obtain a solution hav<ng a concentra¬ 
tion of about 0.1 mg of quinapri! per mL; and pass through 
a suitable filter, discarding the first portion of the filtrate. 

Chromatographic system (see Chromatogrophy (621))—The 
liguid chromatograph is eguipped with a 214-nm detector 
and a 6.0-mm x 4-cm column that contains 3-pm packing 
LI 0. The ffow ratę is about 1 ,2 mL per minutę* Chromato¬ 
graph the Standard preparation, and record the peak areas 
as directed for Procedurę: the column effidency Is not less 
than 600 theoretical plates; the tai ling factor is not morę 
than 1.5; and the relative standard deviat!on for replicate 
injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal vo[umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks* Calculate the quantity, rn 
mg, of guinaprrl (C 25 H 30 M 2 O 5 ) in the portion of Tablets taken 
by the formula: 

S00CD(43B.S2/474.9B)(ru / r s ) 

rn which C is the concentration, in mg per mL, of USP 
Quinaprif Hydrochloride RS in the Standard preparation; D is 
the dilution factor used to prepare the Assay preparation; 
438.52 and 474.98 are the molecular weignts of quinapril 
and quinapril hydrochloride, respectrvely; and r u and are 
the peak areas obtained from Ehe Assay preparation and the 
Standard preparation , respectively. 


QuinMme Gluconate 



C20H2-1N2O2 * GjHizCb 520.57 

Cinchonan-9-ol, 6 '-methoxy~, (95)-, mono-D-aluconate 
(salt); 

Guinidine mono-D-gluconate (salt) [7054-25-3]. 

DEFINITION 

Guinidine Gluconate is the gluconate of an allcaioid that 
may be obtained from varrous species of Cinchona and 
their hybrids, from Remijia pedunculata Fluckiger (Fam. 
Rubiaceae), or prepared from quinine. Guinidine Gfuco- 
nate contains NLT 99.0% and NMT 100.5% of totai alka¬ 
loid salt, calcufated as quin»dlne gluconate (C^H^NzCb - 
C 0 H 12 O?) on the dried basis. 

IDENTIFICATION 

o A. 

Sample solution: l-in-2000 solution of Quinidine Glu¬ 
conate in dilute sulfuric add (1 in 350) 


Acceptance criteria: The Sample solution exhibits a 
vivia blue fluorescence. On the addition of a few drops 
of hydrochloric add, the fluorescence disappears. 

* B, The Rf value of the principal spot of the Sample sofu- 
tion corresponds to that of the Standard solution, as ob¬ 
tained in Organie Impurities. 

O C. 

Sample solution: 20 mg/mL of Guinidine Gluconate 
Acceptance criteria: The Sampie solution is 
dextrorotatory. 

e D* 

Sample: Dissolve 700 mg of Quinidine Gluconate in 
5 mL of water with the aid of heat. Add 1 ml of glacial 
acetic acid and 200 mg of phenylhydrazine 
hydrochloride* 

Analysis: Heat in a water bath for 15 min, cool, and 
scratch the inner surface of the tubę with a glass rod. 
Acceptance criteria: Orange erystafs are formed* 

ASSAY 
e PROCEDURĘ 

Sample solution: Dissolve 150 mg of Guinidine Gluco¬ 
nate rn 10 mL of glacial acetic acid, heating gently if 
necessary, and cool the solution* 

Titrimetnc system 
Modę: Titrimetry 
Titrant: 0.1 N perchioric add VS 
Endpoint detection: Visual 
Analysis: To the Sample solution add 20 mL of acetic 
anhydride and 4 drops of p-naphthofbenzein TS, and ti- 
trate with T/tram from a 10-mL microburet to a green 
endpoint. Perform a blank determmation, and make 
any necessary corrections (see Titrimetry (541)). Each 
mL of 0,1 N perchloric acid \s equivalent to 26.03 mg 
of total alkaloid salt, calcuJated as quinidine gluconate 
(C 2 oH 1A N 2 0 2 ■ QHi 2 G 7 )* 

Acceptance criteria: 990%-I00.5% on the dried basis 

IMPURITIES 

® Residue on Ignitjon (28T): NMT 0.15% 


Detete the foilowing: 

•• Heaw METALS, Method II (231): NMT 10 ppm, (oma , 
o Organ ic Impurities 

Standard solution A: 6 mg/mL of USP Quinidine Glu¬ 
conate RS in djluted alcohot 

Standard solution B: 0.06 mg/mL of USP Guinidine 
Gluconate RS in diluted alcohol from Standard solution 
A 

Standard solution C: 0.04 mg/mL of USP puininone 
RS (corresponding to 0,06 mg of the gluconate) and 
0*08 mg/mL of etnehonine (corresponding to 0.12 mg 
of the gluconate) in diluted alcohof 
Sample solution: 6 mg/mL of Guinidine Gluconate in 
diluted alcohol 
Chromatographic system 
(See Chromatogrophy (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gef mixture 

Application volume: lOpt 
Deyeloping solvent system: Chloroform, acetone, 
and diethyfamine (50:40:10) 

Analysis 

Samples: Standard solution A, Standard solution B t 
Standard solution C, and Sample solution 
Proceed as directed in the chapter. The solvent cham- 
ber is used without previous eguilibration. When the 
solvent front has moved about 15 cm, remove the 
piąte from the chamber, mark the solvent front, and 
aflow the solvent to evaporate. Spray with glacial ace- 





tic acid* Locate the spots on the piąte by exammation 
under long-waveiength UV light. Then spray the pfate 
with potassium iodoplatinaie TS. 

Acceptance criterra: Any spot produced by the Sample 
solution at the Rf value of a spot produced by Standard 
solution C is not greater in size or intensity than that 
corresponding spot. Apart from these spots and from 
the spots appearing at the Rf value of Quinidine Gluta- 
nate and dihydroguinidine gluconate (the two spots 
most ewdent from Standard solution A), any additional 
fluorescent spot is not greater in size or intensity than 
the principal spot of Standard solution B. After treatment 
with potassium iodopJatinate TS, any spot produced by 
the Sample solution is not greater in size or intensity 
than a corresponding spot from Standard solution C 

* Limit of Dihydroquinidine Gluconate 

Solution A: Add 35.0 ml of methanesulfonk acid to 
20.0 mL of glacial acetic acid, and dilute with water to 
500 mL 

Solution B: Dissoh/e 10.0 mL of diethylamine in water 
to prepare a 100-mL solution. 

Mobile phase: Acetonitrile, Solution A, Solution B t and 
water (100:20:20:860). Adjust with Solution B to a pH 
of 2.6. 

System suitability solution: 0.2 mg/mL each of quini- 
dine gluconate and dihydroguinidine hydrochloride pre- 
parecf as follows, Dissolve a suitable guantfty of each 
qutnidine gluconate and dihydroguinidine hydrochlo- 
ride in about 10% of total volume of methanol, and 
dilute with Mobile phase to voJume. 

Sample solution: 0.26 mg/mL of Quinidme Gluconate 
in Mobile phase 
Chromatographie system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.9-mm x 30-cm; packing LI 
injection volume: 50 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for guinidine and 
dihydroquinidine are 1 and 1.5, respectively.] 

Suitability requirements 
Resolution: NLT 2.5 between guinidine and 
dihydroguinidine 

Relative standard deviation: NMT 2.0% 

Analysis 

Sample: Sample solution 

Acceptance criterra: 20%; the response of the dihydro- 
qurnidine peak is NMT 0.25 that of the ąuinidine peak. 

5PECIFIC TESTS 
0 Loss ON Drying (731) 

Analysis: Dry a sample at 105° for 1 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQU1REMENTS 

* PACKAGING AND Storage: Presen/e in well-closed, light- 
resistant containers, Storę at controlled room 
temperaturę. 

* USP Reference Stanoards (11) 

USP Quinidine Gluconate RS 
USP Quininone RS 
C 20 H 22 N 2 O 2 322.40 


Quinidine Gluconate Injection 

DEFINITION 

Quinldine Gluconate Injection is a stenie solution of Quini- 
dine Gluconate in Water for Injection. Each ml contains 
amounts of guinidine gluconate and dihydroguinidine 


gluconate totaling to NLT 76 mg and NMT 84 mg of 
quinidine gluconate {O 0 H 24 N 2 O 2 * QH U 07 ). 

IDENTIFICATION 
■ A. 

Sample solution: l-in-150 solution of Injection in dilute 
sulfuric add (1 in 350) 

Acceptance criteria: The Sample solution exhibits a 
vivid blue fluorescence. On the addition of a few drops 
of hydrochloric acid, the fluorescence disappears. 

* B. 

Sample solution: l-in-4 solution of injection 
Acceptance criteria: The Sample solution is 
dextrorotatory. 

* C. The Rr value of the principal spot of the Somple solu¬ 

tion corresponds to that of the Standard solution , as ob- 
tained in Organie Impurities. 

ASSAY 

* Procedurę 

Solution A: Add 35.0 ml of methanesulfonk: acid to 
20.0 mL of glacial acetic acid, and dilute with water to 
500 mL. 

Solution B: Dissolve 10.0 ml of diethylamine in water 
to prepare a 100-mL solution. 

Mobile phase: Acetonitrile, Solution A, Solution B, and 
water (100:20:20:860). Adjust with Solution B to a pH 
of 2 . 6 . 

System suitability solution: 0.2 mg/mL each of quini- 
dine gluconate and dihydroguinidine hydrochloride pre- 
parecf as follows. Dissolve a suitable guantity of each 
guinidine gluconate and dihydroguinidine hydrochlo- 
ride in about 10 % of the total volume of methanol, and 
dilute with Mobile phase to volume. 

Standard solution: 0.26 mg/mL of USP Quinrdine Glu¬ 
conate RS in Mobile phase 

Sample stock solution: Transfer a volume of Injection, 
equivalent to 400 mg of qumidine gluconate, to a 
50-mL volumetric fiask, and dilute with methanol to 
volume. 

Sample solution: Transfer 3 mL of the Standard stock 
solution to a 100-mL volumetric fiask, and dilute with 
Mobile phase to volume. 

Chromatographie system 
(See Chromatography (621), System Suitability) 

Modę: LC 

Detector: IJV 235 nm 

Column: 3.9-mm x 30-cm column; packing LI 
Injection volume: 50 jiL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for guinidine and 
dihydroquinidine are 1 and 1.5, respectiyely.] 

Suitability reguirements 
Resolution: NLT 2.5 between quinidme and 
dihydroguinidine 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantity in mg/mL of the sum of guini¬ 
dine gluconate and dihydroguinidine gluconate in 
the portion of Injection taken: 

Result — (r&y + r D ,u)/(rv> + r^s) x (Cj/V) x F 

r&M = peak response of guinidine from the Sample 
solution 

rąu - peak response of dihydroguinidine from the 
Sample solution 

= peak response of quinidine from the Standard 
solution 

fp ,5 = peak response of dihydroguinidine from the 
Standard solution 

C$ = concentration of USP CJuinidine Gluconate RS 
in the Standard solution (mg/mL) 
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V - volume of the Injection taken (ml) 

F = dilution factor, 5000/3 
Acceptance criteria: Each mL contains amounts of 
qumidine giuconate and dihydroquinidine giuconate to- 
taling to NLT 76 mg and NMT 84 mg of quinidine glu¬ 
conate (C 2 oH 24 N 2 0 2 • C 6 H T7 0 ? ), 

IMPURIT1ES 

* ORCANIC iMPURHiES 

Standard solution A: 6 mg/mL of USP Quimdine Glu¬ 
conate RS in diluted alcohol 

Standard solution 8: 0,06 mg/mL of USP Quinidme 
Gluconate RS in diluted alcohol from the Standard solu¬ 
tion A 

Standard solution C: 0,04 mg/mL of USP Quininone 
RS (corresponding to 0,06 mg of the gluconate) and 
0.08 mg/mL of cinchonine (corresponding to 0,12 mg 
of the gluconate) in diluted alcohol 
Sampie solution: Mix, equiva!ent to 80 mg of guinidme 
gluconate from a vo!ume of Injection, with 25 ml of 
water. Add 2 drops of 2 N sulfurk acid, and extract 
with 50 mL of ether, drscarding the ether extract. To 
the aqueous solution add 2 mL of 1 N sodium hydro*- 
ide, extract with 50 mL of ether, wash the extract with 
25 mL of water, and discard the aqueous Solutions, 
Evaporate the ether extract just to dryness, and dissolve 
the residue in 10mL of alcohol. 

Chromatographk system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographk silica 
gel mixture 

Application volume: 10 pi 
Developing solvent system: Chloroform, acetone, 
and diethylamine (5:4:1) 

Analysis 

Sam pies: Standard solution Ą Standard solution B r 
Standard solution C, and Sampie solution 
Proceed as directed in the chapter, The salvent cham- 
ber is used without previous eguilibration. When the 
so!vent front has moved about 15 cm, remove the 
piąte from the chamber, mark the solvent front, and 
allow the solvent to evaporate. Spray with glacial ace- 
tle acid, Locate the spots on the piąte by examination 
under long-wavdength UV light. Then spray the piąte 
with potassium iodoplatinate TS. 

Acceptance criteria: Any spot produced by the Sampie 
solution at the R? value of a spot produced by Standard 
solution C is not greater In size or intensity than that 
corresponding spot. Apart from these spots and from 
the spots appeanng at the Rr value of quinidine gluco¬ 
nate and dihydroquimdine giuconate (tne two spots 
most eyldent from Standard solution A) r any additional 
ffuorescent spot is not greater in size or intensity than 
the principal spot of Standard solution B. After the treat- 
ment witn potassium lodopłatinate TS, any spot pro¬ 
duced by tne Sampie solution is not greater in size or 
intensity than a corresponding spot from Standard solu¬ 
tion G 

5PECIFIG TESTS 

* Bacterial Endotoxjns Test (85): NMT 0.6 USP Endo- 

toxin Untt/mg of guinidine gluconate 

* Other Requjrements: Meets the reguirements in Injec- 

tions and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Preserye in single-dose or in 
multiple-dose containers, preferably of Type I glass, 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Quimdine Gluconate RS 

USP Quinmone RS 

Gnchonan-9-one, 6'-methoxy-, (8alpha)-, 


C 20 H 22 N 2 O 2 322.40 


Quinidine Gluconate Extended-Release 
Tablets 


DEFINITION 

Quinidine Gluconate Extended-Re!ease Tablets contain 
amounts of quinidine gluconate and dihydroquinidsne 
gluconate totaling NLT 90.0% and NMT 110.0% of the 
abefed amount of quinidine gluconate, calculated as 
guinidine gluconate (C 2 dH 24 N 2 0 7 ■ C 6 H tz O/). 

IDENTIFICATION 

* A, 

Sampie solution: Shake an amount, equivalent to 
50 mg of guinidine gluconate from powdered Tablets, 
wtth 100 ml of dilute sulfunc acid (1 in 350), and filter, 
Acceptance criteria: The filtra te so obtamed exhibits a 
vivid hlue fluorescence when viewed under long-wave- 
length UV light. On the addition of hydrochioric acid, 
the fluorescence disappears, 

* B. The retention time of the major pealt of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

* C The R f vaiue of the principal spot of the Sampie solu¬ 

tion corresponds to that of the Standard solution , as ob¬ 
tained in Organie Impunties. 

ASSAY 
- procedurę 

Solution A: Add 35,0 mL of methanesulfonk acid to 
20.0 mL of glacial aeette acid, and dilute with water to 
500 mL 

Solution B: Dissolve 10.0 mL of diethylamine in water 
to prepare a 100-mL solution. 

Mobile phase: Acetonitrife, Solution A, Solution B , and 
water (100:20:20:860). Adjust with Solution B to a pH 
of 2.6, if found to be lower. 

System suitability solution: Transfer 10 mg each of 
guinidine gluconate and dihydroauinidine hydrochlo- 
nde to a 50-mL volumetric fiask. Dissolve rn 5 mL of 
methanol, and dilute with Mobile phase to vglume. 
Standard solution: 0,2 mg/mL of USP Qumidine Gluco¬ 
nate RS in Mobile phase 

Sampie stock solution: To an amount equivalent to 
160 mg of guinidine gluconate from NLT 20 finely 
powdered Tablets in a 100-mL yolumetric fiask add 
80 mL of a mixture of methanol and water (1:1), and 
sonicate until evenfy dispersed, Coo! to room tempera¬ 
turę, dilute with a mixture of methanot and water (1:1) 
to vo!ume, and filter, discarding the first 20 mL of the 
filtrate, 

Sampie solution: 0.19 mg/mL of guinidine gluconate 
in Mobile phase prepared as folfows. Transfer 3.0 mL of 
the Sampie stock solution to a 25-mL yolumetric fiask, 
and dilute with Mobile phase to voiume, 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 3- to 5-mm x 25- to 30-em; packing LI 
Flow ratę: 1,5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTE“The relative retention times for guinidine and 
dihydroguinidine are 1 and 1,5, respective!y, for the 
System suitability solution.] 




Suitability requirements 

Resolution: NLT 1.2 between quinidme and dihydro- 
qumidine, System suitability solution 
Re lat* ve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the sum of the percentages of quintdrne glu- 
conate and dihydroguinidine gluconate in the Tablets 
taken: 

Resuft = + rD.u)f(r B ,$ + r 0t $)] x (Q/C u ) x 100 


necessary, in comparison with the Standard solution 
concentration, 

Instrumentai conditions 
Modę: UV 

Anaiytical wavelength: 235 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeled amount of 
qusnidine gluconate (C;k>H;hN ? 02 . CsHizG?) dissolved 
from UV absorbances of the Sample solution and 
Standard solution. 

Tolerances: See Tobie 2, 


r Sr u - peak response of qutnidine from the Sample 
solution 

Fdm = response of dihydroguinidine from the 
Sample solution 

- peak response of guinidtne from the Standard 
solution 

fas = peak response of dihydroquinidine from the 
Standard solution 

Cs - concentration of USP CJuinidine Gluconate RS 
in the Standard solution (mg/mL) 

0/ = nominał concentration of quinidine gluconate 

in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%~110.0% 

PERFORMANCE TE5TS 
• Dissolution <7T 1) 

Test 1; If the product complies with this test, the labeh 
ing mdicates that it meets USP Dissolution Test U 
Medium: Add ó,9 g of anhydrous sodium acetate and 
0,525 ml of glacial acettc acid to 1 L of water. Adjust 
with 0,1 N hydrochioric acid or 0,1 N sodium hydrox- 
ide to a pH of 5.4; 900 mL 
Apparatus 2: 75 rpm 
Times: 1, 2, 4, and 8 h 

Standard solution: A known concentration of USP 
Quinfdine Gluconate RS in Medium 
Sample solution: Pass a gordon of the solution under 
test through a suita bie fi (ter. Dilute with Medium if 
necessary, in comparison with the Standard solution 
concentration, 

Instrumentai conditions 
Modę: UV 

Anaiytical wavelength: 235 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeied amount of 
guimdine giuconate (CzoHz-łNzOz * CńHuO?) dissolved 
from UV absorbances of the Sample solution and Stan¬ 
dard solution. 

Tolerances: See Tabfe 1. 


Table 1 


Time 

(H) 

Amount Dissolved 

1 

30%-50% 

2 

45%-65% 

4 

60%-85% 

8 

NLT 85% 


The percentages of the labeled amount of guinidine gluco¬ 
nate (CboH^NhOi ♦ CóHuO?) dissolved at the times spedfied 
conform to Acceptance Table 2 in (711). 

Test 4: If the product complies with this test, the labeb 
ing fndicates that it meets USP Dissolution Test 4. 
Medium: 0,1 N hydrochioric add; 600 mL 
Apparatus 2: 75 rpm 
Times: Proceed as directed for Test 1. 

Standard solution: A known concentration of USP 
Quinidine Gluconate RS rn Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium rf 


Table 2 


Time 

(h) 

Amount Oissolved 

1 

3Q%-45% 

2 

45%-60% 

4 

60%-fi0% 

8 

NLT 85% 


The percentages of the labeled amount of guinidine gluco¬ 
nate {CioH^NsOz - C 6 HnO?) dissofved at the times spedfied 
conform to Acceptance Table 2 in (711). 

Test 5: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 5, 
Medium: Proceed as directed for Test L 
Apparatus: Proceed as directed for Test 1, using 
8-mesh sinker baskets, 1 
Times: 1, 2, and 4 h 

Standard solution: USP Quinidme Gluconate RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, Dilute with Medium , if 
necessary, in comparison with the Standard solution 
concentration, 

Instrumentai conditions 
Modę: UV 

Anaiytical wavelength: 235 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the amount of quinidtne gluconate 
(CzoHmNjO* - CćHuO?) dissolved from the UV ab¬ 
sorbances of the Sample solution and the Standard 
solution. 

Tolerances: See Table i. 



Table 3 


Time 

fhl 

Amount Dtssolved 

1 

20%-50% 

2 

40%-70% 

4 

NLT 75% 


The percentages of the labeled amount of guinidine gluco¬ 
nate (CaoHjiNzOz - QHiz 0 7 ) dissolved at the times spedfied 
conform to Acceptance Table 2 in (711), 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Standard solution: 0.0525 mg/mL of USP Quinidine 
Giuconate RS in 0.1 N bydrocnlork add 
Sample solution: Transfer 1 intact or powdered Tablet 
to a 250-mL vo!umetric fiask, and add 125 mL of 0.1 
N hydrochioric add. IHeat the sample with frequent 
agitation jusf to boiling, and cool to room tempera¬ 
turę, Dilute with 0.1 NI hydrochioric add to volume, 
mix, and filter, discardmg the first 20 ml of fil tratę, If 
necessary, further dilute quantitativeJy with 0,1 N hy- 
drochlonc acid. 


1 A suitable sinker h avaślable from Van Kel www, varianinc.com, catafog 
number 12-3062. 
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instrumental conditions 
Modę: UV 
Celt: 1 cm 

Analytical wavelength: 347 nm 
Blank: 0.1 N hydrochloric acid 
Analysis 

Samples: Standard soiution , Sample soiution, and 
Blank 

Concomitantly determine the absorbances of the 5om- 
ples. 

Calculate the percentage of the labeled amounts of 
actlve ingredients, calculated as guinidine gluconate 
(CjóHz+N^Oz * CńHuO?), in the Tablet taken: 

Result - (AJAs) x (Cs/Cu) x 100 

Ay = absorbance of the Sample soiution 
As = absorbance of the Standard soiution 
Q = concentration of USP Quinidine Gluconate RS 
in the Standard soiution (mg/ml) 

Co = nominał concentration of qufntdine gluconate 
rn the Sample soiution (mg/ml) 

Acceptance criteria: Meet the requirement5 

IMPURITIES 

* Organic Impurities 

Standard soiution A: 6 mg/ml of USP Quinidine Glu¬ 
conate RS in diluted alcohol 

Standard soiution B: 0.06 mg/mL of USP Quinidine 
Gluconate RS in diluted alcohol from Standard soiution 
A 

Standard soiution C: 0*04 mg/ml of USP Quininone 
RS (corresponding to 0.06 mg of the gluconate) in di¬ 
luted alcohol 

Sample soiution: Nominally equivalent to 6 mg/mL of 
cjoinidine gluconate prepared as folbws* Shake a quan- 
tity of powdered Tablets, equivalent to about 150 mg 
of quinidine gluconate, with 25 mL of diiuted alcohol 
for 10 min, and filter* 

Chromatographic system 
(See Chromotograpny {621}, Thin-Layer Chromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 
Deveioping so!vent system: Chloroform, acetone, 
and diethyiamine (50:40:10) 

Analysis 

Samples: Standard soiution A, Standard soiution B t 
Standard soiution C, and Sample soiution 
Proceed as directed in the chapter. The solvent cham- 
ber is used without previous equilibratbn. When the 
solvent front has moved 15 cm, remove the piąte 
from the chamber, mark the solvent front, and allow 
the solvent to evaporate. Spray with glacial acetic 
acid* Locate the spots on tne piąte hy examination 
under long-wavelenglh UV tignt 
Acceptance criteria: Any spot produced by the Sample 
soiution at the Rf value of a spot produced by Standard 
soiution C is not greater in size or intensity than that 
corresponding spot* Apart from these spots and from 
the spots appearing at the R f value of cjuinldine gluco¬ 
nate and dihydroguinidine gluconate {tne two spots 
most evident from Standard soiution A), any additional 
fluorescent spot is not greater in size or intensity than 
the principaf spot of Standard soiution B* 

ADDITIONAL REQUIREMENTS 

® Fackacing and Storage: Preserve in weli-closed, light- 
resistant contafners. 

* Labeung: The labeling indicates the Dissolution Test with 
which the product complies* 


• USP Reference Standards (11) 

USP Quinidine Gluconate RS 
USP Quininone RS 

Cinchonan-9-one, 6'-methoxy-, (Salpha)-. 
C 2 oH^O, 322.40 


Quinidine Sulfate 



(C J0 H«N 2 O 2 ) 2 ■ H 2 S0 4 • 2HjO 782.94 

(C: 0 H 2 4N 2 O2)j • H 2 SO* 746.93 

Gnchonan-9-of, 6'-methoxy-, (95)-, sulfate (2:1) (salt), 
dihydrate; 

Quinidine sulfate (2:1) (salt) dihydrate [6591-63-5]. 

Anhydrous [50-54-4]. 

DEFINITION 

Quinidine Sulfate is the sulfate of an alkaloid obtained from 
various species of Cmchona and their hybnds and from 
Remijia pedunculata Fluckiger (Fam* Rubiaceae), or pre- 
ared from quinine, It contains NIT 99.0% and NMT 
01,0% of to tal alkaloid salt, calculated as Quinidine Sul¬ 
fate [(C^oH^N^OjJi * HjSCh], on the anhydrous basis. 

IDENTIFICATION 

* A, 

Sample soiution: l-in-2000 soiution of Qurmdrne Sui¬ 
fate in dilute sulfurk acid (1 in 350) 

Acceptance criteria: The Sample soiution exhibits a 
vtvid biue fluorescence* On the addition of a few drops 
of hydrochloric acid, the fluorescence disappears. 

* B. The R f value of the principal spot from tne Sample 
soiution corresponds to that from the Standard soiution , 
as obtained in Organie Impurities. 

* C. Identification Tests—Generał, Sulfate <191} 

Sample soiution: 20-mg/ml soiution madę with the 
a id of a few drops of hydrochloric acid 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample soiution: Dissolve 200 mg of Quinidine Sulfate 
in 20 mL of glacial acetic acid, heating if necessary, and 
cool the soiution, 

Titrimetnc system 
Modę: Titrimetry 

Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Visual 

Analysis: To the Sample soiution add 20 mL of acetic 
anhydride and 4 drops of p-naphtholbenzein TS, and ti- 
tratę with Titrant from a 10-mL microburet to a green 
endpoint. Perform a blank determination, and make 
any necessary corrections, Each ml of 0.1 N perchloric 
aad is equivalent to 24.90 mg of total alkaloid salt, cal¬ 
culated as quinidine suffate [fCagH^NiOzJa ■ hhSOJ. 
Acceptance criteria: 99.0%-l01.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Delete the following: 

•* Heavy Metals, Method II (231): NMT 10 ppm* igbjfdn r - 

J*i40l8j 






® Orcanic iMPURmES 

Standard soiution A: 6 mg/mL of USP Quinidlne Sul¬ 
fate RS in diluted alcohol 

Standard soiution B: 0.06 mg/mL of USP Quinidine 
Sulfate RS in diluted alcohol from Standard soiution A 
Standard soiution C: 0.05 mg/mL of USP Quininone 
RS (corresponding to 0.06 mg of the sulfate) and 
OJ0 mg/mL of cinchortine (corresponding to 0.12 mg 
of the sulfate) in diluted alcohol 
Sampie soiution: 6 mg/mL of Quinidine Sulfate in di- 
luted alcohol 

Chromatographic system 
(See Chromotograpny (621), Thin-Layer Chroma to- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application uolume: 10 pi 
Developing solvent system: Chloroform, acetone, 
and diethylamine (50:40:10) 

Analysis 

Sampies: Standard soiution A t Standard soiution B, 
Standard soiution C, and Sampie soiution 
Proceed as directed in the chapter The sofvent cham- 
ber is used without previous equilibration. When the 
soivent front has moved 15 cm, remove the piąte 
from the chamber, mark the sofvent front, and allow 
the solvent to evaporate. Spray with glacial acetic 
add. Locate the spots on tne piąte by examination 
under long-wavelength UV light. Tłien spray the piąte 
with potassium iodoplatinate TS. 

Acceptance criteria: Any spot produced by the Sampie 
soiution at the R f value of a spot produced by Standard 
soiution C is not greater in size or intensity than that 
corresponding spot. Apart from these spots and from 
the spots appearing at the R f value of quinrdine sulfate 
and dihydroquinidine sulfate (the two spots most evi- 
dent from Standard soiution A), any addttlonaI fluores- 
cent spot is not greater in size or intensity than the 
Principal spot of Standard soiution B. After the treatment 
with potassium iodoplatinate TS, any spot produced by 
the Sampie soiution is not greater in size or intensity 
than a corresponding spot from Standard soiution C. 
Limit of Dihvdroquinidine Sulfate 
Soiution A: Add 35.0 ml of methanesuffonic add to 
20.0 mL of glacial acetic actd, and di lute with water to 
500 mL. 

Soiution B: Dilute 10.0 mL of diethylamine with water 
to 100 mL 

Mobile phase: Acetonitrife, Soiution B , Soiution A, and 
water (100:20:20:860). Adjust with diethylamine to a 
pH of 2.6. 

System suitability soiution: 0.2 mg/mL each of USP 
(Juinidine Sulfate RS and dihydroqumidine hydrochio- 
ride prepared as follows. Dissolve a suita ble guantitiy of 
each USP CJuinldine Sulfate RS and dihydroquinidine 
hydroch loride in about 10% of total volume of metha- 
nof, and dilute with Mobile phase to volume. 

Sampie soiution: 0.2 mg/mL of Quinidine Sulfate in 
Mobile phase 

Chromatographic system 

(See Chromotograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column; 3,9-mm x 30-cm; packing LI 
Injection volume: 50 pL 
System suitability 
Sampie: System suitability soiution 
[Notę—T he relative retention times for quinidine and 
dihydroquinidine are 1 and 1.5, respectiveiy.] 

Suitability reguirements 
Resolution: NLT 2.5 between guinidine and 
dihydroguinidrne 


Relative standard deviation: NMT 2.0% 

Analysis 

Sampie: Sampie soiution 

Acceptance criteria: 20.0%; the response of the 
dihydroquinidine peak is NMT 0.25 that of the qulni- 
dine peak. 

5PECIFIC TE5TS 

* Chlorofgrm-Alcohol-Insoluble 5 ub stanc es 

Sampie soiution: Warm 2 g of Quintdine Sulfate with 
15 ml of chloroform and dehydrated alcohol mixture 
(2:1) at 50° for 10 min. 

Analysis: Pass the Sampie soiution through a tared, 
sintered-glass filter, using gentle suction. Wash the filier 
with five 10-mL portions of the chioroform-alcohol mix- 
ture (2:1), dry at 105° for 1 h, and weigh. 

Acceptance criteria: NMT 0.1%; the weight of the resl- 
due does not exceed 2 mg. 

* Opticał Rotation, Specific Rotation (781S) 

Sampie soiution: 20 mg/mL of Quimdine Sulfate in 0.1 
N hydrochloric add 

Acceptance criteria: +275° to +288° on the anhydrous 
basb 

■ WATER Determination, Method I (921): 4.0%-5.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-ciosed, iight- 

resistant containers. 

* USP Reference Standards (11) 

USP Qurnidine Sulfate RS 
USP Quininone RS 

Clnchonan-9-one, 6'-methoxy-, (S-alpha)-. 

CaoHziNzOz 322.40 


Quimdine Sulfate Capsules 

» Quinidine Sulfate Capsules contain amounts of 
quinidine sulfate and dihydroquinidine sulfate to- 
taling not less than 90.0 percent and not morę 
than 110.0 percent of the iabeled amount of 
quinidine sulfate, calculated as (C 2 qH 24 ^ 02)2 • 
H 2 SO 4 ■ 2H 2 0. 

Packaging and storage —Preserve in tight, llghLresistant 
containers. 

USP Reference standards (11}— 

USP Quinidine Sulfate RS 
USP Quininone RS 

CjoH-^N.Gz 322.40 

Identification— 

A: Shake a guantity of the contents of Capsules, equiva- 
leit to about 100 mg of qumidrne sulfate, with 10 mL of 
dilute sulfurie add (1 in 350), and filter: an appropriate dilu- 
tion of the flltrate exhibits a vivid blue fluorescence. On the 
addstion of a few drops of hydrochloric add the fluores¬ 
cence disappears. 

B: In the test for Chromatographic purity, the Rf value of 
the prrncipal spot obtained from the Test preparation corre- 
sponds to that from the Standard preparation. 

C: Shake a quantity of the contents of Capsules, equiva- 
lent to about 100 mg of quinidine sulfate, with 10 ml of 
dilute hydrochloric add (1 In 100), and filter: the filtrate 
responefs to the tests for Sulfate (191). 



USP Monograp 






Dissolulion <711)— 

Medium: 0,01 N hydrochloric add; 900 mL 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of (C^H^NsC^ * 
H 2 SO 4 ■ 2H 2 O dissolved by employing UV absorption at the 
wavelength of maximum absorbance at about 248 nm on 
fiftered portions of the soJution under test, suitably diluted 
with Dissolution Medium , in comparison with a Standard so- 
lution having a known concentration of USP Qutnidine Sul¬ 
fate RS in the same Medium . 

Tolerartces —Not less than 85% (Q) of the labeled amount 
of - H 2 S 0 4 - 2 H 2 O 15 dissolved in 30 minutes. 

Uniform Sty of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —Transfer the eon ten ts of 
1 Capsule to a 250-mL volumetric fiask, add about 175 mL 
of dilute hydrochloric acid (1 in 100 ), and shake by me- 
chanical means for 30 minutes. Add dilute hydrochloric acid 
(1 in 100) to volume, and mi*. Filier a portion of the ma¬ 
turę, discarding the first 20 mL of the filtrate. Concomitantly 
determine the absorbances of this solution, quantitatively d(- 
luted, if necessary, and a Standard solution of USP Quini- 
dine Sulfate RS in dilute hydrochloric acid (1 in 100) having 
a known concentration of about 40 pg per mL, in 1-cm 
tells, at the wave!ength of maximum absorbance at about 
345 nm, with a suitable spec trop ho tom eter, using water as 
the blank. Calculate the guantity, in mg, of active ingredi- 
ents, calculated as guimdine sulfate [(€ 20 ^ 4 ^ 02)2 * H 2 S0 4 * 
2 H 2 O], in the Capsule taken by the formula; 

(TC/D)(Ao/As) 

in which Tis the labeled quantity, in mg, of ąuinidine sul¬ 
fate in the Capsule, D is the concentration, in pg per mL, of 
□uinidine sulfate in the solution from the Capsule, based on 
tne labeled guantity per Capsule and the extent of dilutron, 

C is the concentration, in ug per mL, of USP Quinidine Sul¬ 
fate RS in the Standard solution, and A u and Aj are the 
absorbances of the solution from the Capsule and the Stan¬ 
dard solution, re$pectively. 

Chromatographic purlty— Shake a guantity of the con- 
tents of Capsules, equivalent to about 150 mg of quinidine 
sulfate, witn 25 mL of diluted alcohol for 10 minutes, and 
filter. Using this as the Test preparation, proceed as directed 
in the test for Chromotogrophic purity under Q uinidine Suh 
fote . 

Assay— 

Methanesulfonk add solution , Diethyiamine solution, Mo¬ 
bile phase, System suitability solution, and Chromotogrophic 
system—Proceed as directed for Limit of dihydrogulntdtne sul¬ 
fate under Quinidtne Sulfate, 

Standard preparation —Transfer about 20mg of USP Q uin¬ 
idine Sulfate RS, accurately weighed, to a 100-mL volumet- 
ric fiask, dissolve in and dilute with Mobile phase to vo!ume, 
and mix. 

Assay preparation —Transfer the contents of not fewer 
than 20 Capsules to a Container, and mix. Transfer an accu¬ 
rately weighed portion of the powder, equiva!ent to about 
1 60 mg of quinEdine sulfate, to a 100-mL volumetnc fiask, 
add 80 mL of methanol, and shake the fiask by mechantcal 
means for 30 minutes, Dilute with methanol to vo!ume, mix, 
and filier, discarding the first 10 mL of the filtrate, Transfer 
3.0 ml of the filtrate to a 25-mL volumetric fiask, dilute with 
Mobile phase to vo!ume, and mix. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into a 
chromatograph. Calculate the guantity, in mg, of the sum 


of quin$dine sulfate and drhydroquinidine sulfate in the por¬ 
tion of Capsules taken by the formula: 

(2500 / S)C(r k u + rw) 1 (r w + 

In which C is the concentration, in mg per mL, of USP 
Ouinldine Sulfate RS in the Standard preparation; r bt u and r^s 
are the peak responses of quinidine obtained from the /tssoy 
preparation and the Standard preparation, respectively; and 
Tm and r* 5 are the peak responses of dihydroquimdine ob¬ 
tained from the Assay preparation and the Standard prepara- 
ticn, respectivefy. 


Quinidśrae SuBfate Compounded Orał 
Suspension 

DEFINmON 

Quinidine Sulfate Compounded Orał Suspension contains 
NIT 90.0% and NMT 110.0% of the labeled amount of 
guinidine sulfate [(CaoHfcłNit^ ■ H2SO4 - 2 H 2 O]. Prepare 
Quimdine Sulfate Compounded Orał Suspension 10 mg/ 
mL as follows (see Pharmaceutkaf Compounding — Nonster- 
ile Preparations (7 95)). 


Ouinldine Sulfate 

1 q 

Vehide: a 1:1 mixture of Vehicle for Orał Solution 
{regular or sugar-free), NF, and Vehicie for Orał 
Suspension. Nf r a sufficient quantitv to make 

100 mL 


If using Quinidine Sulfate tablets, place in a suitable mortar, 
and comminutę into a fine powder, or add Quinidine Sul¬ 
fate powder to the mortar. Add 15 mL of the Vehide t and 
mix to a uniform pastę, Add the Vehfcfe in smali portions 
almost to volume, and mix thoroughiy after each addi- 
tion. Transfer the contents of the mortar to the calibrated 
bottle. Add sufficient Vehide to volume, and mix well. 

ASSAY 
• Procedurę 

Solution A: Add 35,0 mL of methanesulfonk acid to 
20,0 ml of glacial acetlc acid, and dilute with water to 
500 mL 

Solution B: Dissolve 10.0 mL of diethyiamine in water 
to obtain 100 ml of solution. 

Mobile phase: Aceton i tri le, Solution A, Solution B, and 
water (10:1:1:40) 

Standard solution: 100 jug/mL of USP CJuinidine Sulfate 
RS in Mobile phase 

Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at -70 n until ana- 
lyzed, At the time of analysis, remove the sample from 
the freezer, allow rt to reach room temperaturę, and 
mix on a vortex mixer for 30 s. Pipet 1.0 mL of the 
Sample solution into a 100-mL volumetric fiask, and di¬ 
lute with Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 ml/min 

Injection volume: 20 pL 

System suitability 
Sample: Standard solution 

[Notę—T he retention time for quinidine sulfate is about 
8.5 min,] 








Suitabiflty requirements 
Relative standard deviation: NMT 1* *0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
quinidine sulfate [(C 20 H 2 ^ 02)2 * hhSO,* ■ 2H?0] in the 
portion of Orał Suspension taken; 

Result = [(r ftU + r ay )/(raj + r DJ )] x (Cs/10 * 100 

r^u = peak response of quimdine from the Sample 
solution 

r D ,u - peak response of dihydroquinidine from the 
Sample solution 

- peak response of guinidine from the Standard 
solution 

roj = peak response of dihydroquinidine from the 
Standard solution 

Q ~ concentration of USP Quinidine Sulfate RS m 
the Standard solution (mg/ml) 

V = volume of Orał Suspension taken (mL) 
Acceptance criteria: 90.0%-110.0% 

5PECIFIC TESTS 

* PH (791): 3.4^4,4 

AODITIONAL REQUIREMENTS 

® Packageng and Storage: Package in tight, light-resistant 
containers. Storę at room temperaturę, or in a 
refrigerator, 

• Beyond-Use Datę: NMT 60 days after the datę on which 

it was compounded when stored at room temperaturę, 
or in a refrigerator 

* Labeling: Label it to State that it is to be well shaken 

before use, and to State the Beyond-Use Datę , 

• USP Reference Standards (11) 

USP CJuinidine Sulfate RS 


Quinidine Sulfate Tablets 


DEFINITION 

CJuinidine Sulfate Tablets contain amounts of guinidine sul 
fate and dihydroquinidine sulfate totaling NLT 90.0% and 
NMT 110.0% of the labeled amount of qumidine sulfate, 
calcufated as quinrdine sulfate [(^H^N 202)2 * H 2 SO 4 - 
2HjO]. 

IDENTIFICATION 

* A. 

Analysis: Shake the equivalent to 100 mg of guinidine 
sulfate from powdered Tablets, with 10 mL of dilute sul- 
furic acid (1 in 350), and fil ter* 

Acceptance criterla: An appropriate dilution of the fil¬ 
trat!? etfhihits a vivid hlue fluorescence. On the addition 
of a few drops of hydrochloric acid, the fluorescence 
disappears. 

* B. The Rf value of the pri napal spot of the Sample solu¬ 

tion corresponds to that of the Standard solution f as ob- 
tained in Organie Impurities. 

* C. Identification Tests—General, Sulfate (191) 

Analysis: Shake the equivalent to 100 mg of quinidine 
sulfate from powdered Tablets, with 10 mL of dilute hy¬ 
drochloric acid (1 in 100), and filter, 

Acceptance criteria: The fil tratę meets the 
requirements. 

ASSAY 

* Procedurę 

Solution A: Adcl 35.0 mL of methanesulfonk acid to 
20.0 mL of gladal acetic acid, and dilute with water to 
500 mL, 


Solution B: Dilute 10.0 mL of diethylamine with water 
to 100 mL, 

Mobile phase: Acetonitrile, Solution B t Solution A, and 
water (100:20:20:860), Adjust with diethylamine to a 
pH of 2 . 6 . 

System suitability solution: 0*2 mg/mL each of USP 
Ouinidtne Sulfate RS and dihydroqumidine hydrochlo- 
ride prepared as fotlows. Dlssolve a suitable quantitiy of 
each USP Quinidine Sulfate RS and dihydroqumidme 
hydrochloride in about 10 % of total volume of metha- 
nol, and dilute with Mobile phase to volume. 

Standard solution: 0.2 mg/rnL of USP Qurnidine Sulfate 
RS in Mobile phase 

Sample stock solution: Weigh and finely powder NLT 
20 Tabiets. Transfer a portion of the powder, nominally 
equivalent to 160 mg of qutnidine sulfate, to a 100 -mL 
volumetric fiask. Ada 80 mL of methanol, and shake the 
fiask by mechanical means for 30 min. Dilute with 
methanol to volume, and filter, dtscardmg the first 
10 ml of filtrate* 

Sample solution: Nominalfy equivalent to O.T 92 mg/ 
mL of quinidine sulfate m Mobile phase from the Sample 
stock solution 

Chromatographic system 

(See C hromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.9-mm x 30-cm; packing LI 
injectlon volume: 50 pL 
System suitability 
Sample: System suitability solution 
[Notę —The relative retention times for quinidine and 
dihydroquinidine are 1 and 1.5, respectively.] 
Suitability requirements 
Resolution: NLT 2.5 between quinidine and 
dihydroquinidine 

Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
quinidine sulfate (guinidine sulfate and dihydro- 
guinidine sulfate) in the portion of the Tablets taken: 

Result = + f&u)/(rąj + rp^) x (Cs /Cu) x 100 

r^u - peak response of quinidine from the Sample 
solution 

r 0r u = peak response of dihydroquinidrne from the 
Somple solution 

rąa - peak response of ąuinidine from the Standard 
solution 

rpj = peak response of dihydroquinidine from the 
Standard solution 

Cs - concentrallon of USP CJuinidine Sulfate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of quintdine sulfate in 
the Sample solution (mg/mL) 

Acceptance criteria: 9Q*0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: 0*01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP CJuinidine Sulfate RS in Medium 
Sample solution: Dilute with Medium to a concentra¬ 
tion that is similar to the Standard solution * Pass a por¬ 
tion of the solution under test through a suitable filter* 





Instrumental conditions 
Modę: UV 

Analytical wavelength: 248 nm 
Analysis 

Samples: Standard solution and Sampłe solution 
Tolerances: NLT 85% (Q) of the labeled amount of 
uinidine sulfate [(C^^Ozh * H 2 5Ch ■ 2H 2 0)] Is 
issolved. 

* Uniformity of Dosace Units (905) 

Proceduro for eon tent uniformity 
Standard solution: 40 pg/ml of USP Guinidine Sulfate 
RS in dilute hydrochloric acid (1 in 100) 

Sample solution: Transfer a crushed Tablet to a 
250-mL volumetric fiask, add 1 75 mL of dilute hydro- 
chloric add (1 in 100), and shake by mechanicaf 
means for 30 min. Add dilute hydrochloric acid (1 in 
100) to volume. Filter a portion of the mixture, dis- 
carding the first 20 mL of the filtrate. Dilute quantita- 
tively, rf necessary. 

Instrumental conditions 
Modę: UV 
Celi: 1 cm 

Analytical wavelenglh; 345 nm 
Blank: Water 
Analysis 

Samples: Standard solution , Sample solution, and 
Blank 

Calculate the percentage of the labeled amount of 
guinidine sulfate and dihydroguinidme sulfate, taltu- 
lated as guinidine sulfate * H 2 SOa * 

2!-hO], in the Tablet taken: 

Result = (AJA s ) x (Q/Q) x 1 00 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
G = cancentration of USP Guinidine Sulfate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of quinidine sulfate In 
the Sample solution (mg/mL) 

Acceptance enteria: Meet the requirements 

IMPURITIES 
a ORGANIC IMPURITIE5 

Standard solution A: 6 mg/mL of USP Guinidine Sul¬ 
fate RS in diluted alcohol 

Standard solution B: 0.06 mg/mL of USP Guinidine 
Sulfate RS in diluted alcohol from Standard solution A 
Standard solution C: 0.05 mg/mL of USP Quininone 
RS (corresponding to 0*06 mg of the suffate) and 
0*10 mg/mL of cinchonine (corresponding to 0.12 mg 
of the sulfate) in diluted alcohol 
Sample solution: Equiva!ent to 6 mg/mL of guinidine 
sulfate in diluted alcohot prepared as foflows. Shake an 
amount equlvalent to 150 mg of guinidine sulfate from 
a suitable amount of powdered Tabfets in 25 mL of di¬ 
luted alcohol for 10 min, and filter. 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromało - 
grophy ,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siliea 
gel mixture 

Application volume: 10 pL 
Developing solyent system: Chloroform, acetone, 
and diethylamine (50:40:10) 

Analysis 

Samples: Standard solution 4, Standard solution 8 , 
Standard solution C, and Sample solution 
Proceed as directed in the chapter. The solvent cham- 
ber is used wtthout previous eguiiibration. When the 
solvent front has moved 15 cm, remove the piąte 
from the chamber, mark the solyent front, and alfow 
the solvent to evaporate. Spray with gladal acetic 
acid. Locate the spots on the piąte by exammation 


under long-wave!ength UV light. Then spray the piąte 
with potassium iodopiatinate TS. 

Acceptance criteria: Any spot produced by the Sample 
solution at the Rf value of a spot produced by Standard 
solution C is not greater in size or intensity tnan that 
corresponding spot. Apart from these spots and from 
the spots appearing at the R f vaiue of guinidine sulfate 
and di hydrog uinidine sulfate (the two spots most evi- 
dent from Standard solution A), any adoitional ffuores- 
cent spot is not greater in size or intensity than the 
Principal spot of Standard solution B. After the treatment 
with potassium iodopiatinate TS, any spot produced by 
the Sample solution is not greater in size or intensity 
than a corresponding spot from Standard solution C 

ADDITIONAl REQUIREMENTS 

* Packaging ano Storage: Preserve tn well-dosed, light- 
resistant contafners. 

• USP Reference Standard* (11) 

USP Guinidine Sulfate RS 
USP Quininone RS 

Cinchonan-9-one, 6'~methoxy-, (Bafpha)*. 

C 20 H 22 N 2 O 2 322.40 


Quinidine Sulfate Extended-Release 
Tablets 


DEFINITION 

Guinidine Sulfate Extended-Refease Tablets contain amounts 
of guinidine sulfate and dihydroquinidine sulfate totaling 
to NLT 90.0% and NMT 110.0% of the labeled amount 
of guinidine sulfate, calculated as [(C 2 oH 2 ^ 02)2 ■ H 2 SO 4 ■ 
2H 2 0]. 

IDENTIFICATION 

• A. 

Sample: 50 mg of quinidtne sulfate from powdered 
Tablets 

Analysis: Shake with 100 ml of dilute sulfuric acid (1 in 
350), and filter. 

Acceptance criteria: The filtrate so obtained exhibits a 
vivrd blue fluorescence* On the addition of a few drops 
of hydrochloric acid, the fluoreseence dlsappears. 

* B. The Rf value of the prindpal spot of the Sample solu- 

r ton corresponds to that of the Standard solution, as ob¬ 
tained in Organie impunties. 

• C Identification Tests — General, Sulfate ( 191) 

Sample: 100 mg of quinidine sulfate from powdered 
Tablets 

Analysis: Shake with 10 mL of dilute hydrochloric acid 
(1 in 100 ), and filter. 

Acceptance critena: The filtrate meets the 
requirements. 

AS5AY 

* Procedurę 

Solution A: Add 35.0 mL of methanesulfonic add to 
20.0 ml of gladal acetic acid, and dilute with water to 
500 mL, 

Solution B: Dilute 10.0 mL of diethylamine with water 
to 100 mL. 

Mobile phase: Aceton itrile, Solution A, Solution B, and 
water (100:20:20:860). Adjust with diethylamine to a 
pH of 2.6. 

System suitabiltty solution: 0.2 mg/mL each of USP 
Guinidine Sulfate RS and dihydroquinldine hydrochlo- 
nde prepared as follows. Dissolve a suitable guandty of 
each USP tjufnidrne Sulfate RS and dihydroąuinidine 
hydrochloride in about 10 % of total volume of metha- 
nol, and dilute with Mobile phase to volume. 

Standard solution: 0.2 mg/mL of USP Guinidine Sulfate 
RS in Mobile phase 




Sample stock soiution: Transfer 160 mg of quinfdine 
sulfate from the contents of NIT 20 Tablets to a 
100-mL volumetric ffask, Add 80 ml_ of methanol, and 
shake the fiask by meebanical means for 30 min. Dilute 
with methanol to volume and fil ter, discarding the first 
10 mL of the fil tratę. 

Sample soiution: Transfer 3.0 ml of the filtrate from 
the Sample stock soiution to a 25-mL volumetric fiask, 
and dilute with Mobile phase to volume. 
Chromatographie system 
(See Chromatograpny <621}, System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.9-mm x 30-cm; packing LI 
Injection volume: 50jiL 
System suitability 
Sample: System suitability soiution 
[Notę—T he relatlve retention times for quinidine and 
dihydroąulnidine are 1 and 1.5, respectivelyd 
Suitability requirements 
Resolution: NLT 2.5 between quinidine and 
dlhydroąuintdine 

Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
quinidlne sulfate (ąuinidine sulfate and dihydro- 
quinidine sulfate) in the portion of Tablets taken: 

Result — [(r&u + fbtti)/C0is + r o f s)] x (Cs/Cu) x 100 


tdM 

= peak response of ąuinidine from the Sample 
soiution 

to,U 

~ peak response of dihydroquinidine from the 
Sample soiution 

= peak response of ąuinidine from the Standard 
soiution 

fBJ 

FOS 

- peak response of dEhydroquinidEne from the 

5 tan dard soiution 

Cs 

— concentration of USP Quinidlne Sulfate RS !n 
the Standard soiution (mg/mL) 

Cu 

= nominał concentration of ąuinidine sulfate En 
the Sample soiution (mg/mL) 

Acceptance criteria: 9096—110% 

PERFORMANCE TE5TS 


* DISSOLUTION (711) 

Test 1: if the product eomplies with this test, the label- 
ing jndrcates that it meets USP Dissolution Test 1, 
Medium: 0.1 N hydroehlonc add; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 4, and 12 h 
Detector: UV 248 nm 

Standard soiution: A known concentration of USP 
Quinldine Sulfate RS In Medium 
Sample soiution: Pass a portion of soiution under test 
through a suitable filier. Dilute with Medium to a eon 
centration that Is similar to the Standard soiution. 
Anaiysis: Calculate the percentage of the labeled 
amount of ąuinidine sulfate [(Czoh^NzOz^ ■ H 2 SO 4 - 
2 H 2 O] dissoWed: 

Tolerances: See Table 1. 


TabGe 1 


Time 

(h) 

Amount Dissolved 

1 

20%-50% 

4 

43%-73% 

12 

NLT 70% 


The percentages of the labeled amount of guinldine sulfate 
[(C 20 H 2-1 N 2 0 2 )2 ■ H 2 SO 4 ■ 2H 2 0] drssolved at the times speci- 
fied conform to Acceptance Table 2 in (711). 


Test 2: If the product eomplies with this test, the label- 
Ing Indicates that it meets USP Dissolution Test 2. 
Medium, Apparatus, Time, Detector, Standard solu- 
tfon, Sample soiution, and Anaiysis: Proceed as dl- 
rected in Test 7 
Tolerances: See Table 2. 


Table 2 


Time 

(h) 

Amount Dissoked 

1 

10%-35% 

4 

3Q%-55% 

12 

NLT 75% 


The percentages of the labeled amount of quinidlne sulfate 
[(C 20 H 2 a N 2 0 2 )2 j HzSCb ■ 2 H 2 O] disso!ved at the times speci- 
fled conform to Acceptance Tobie 2 En (711). 

* Uniform ety of Dosage Units (905) 

Procedurę for eon tent uniform ity 
Standard soiution: 40 pg/mL of USP Quinidine Sulfate 
RS in dilute hydroehlonc add (1 In 100 ) 

Sample soiution: Transfer the contents of 1 Tablet to 
a 250-mL volumetric fiask. Add about 175 mL of dilute 
hydroehlonc add (1 in 100 ), and shake by mechanical 
means for 30 min. Add dilute hydroehlonc add (1 in 
100) to volume. Filter a portion of the mixture, dis¬ 
carding the first 20 ml of the filtrate, Determine the 
absorbances of this soiution, diluted, if necessary. 
Instrumental conditions 
(See U!travioiet-Visibfe Spectroscopy (857).) 

Modę: Spectrophotometry 
Celi: 1 cm 

Analytical wavelength: 345 nm 
Blank: Water 
Anaiysis 

Samples: Standard soiution, Sample soiution, and 
Blank 

Calculate the percentage of active ingredlents, calcu- 
lated as quinEdine sulfate [(C 20 H 24 N 262)2 ■ H 2 SO 4 ■ 
2H 2 0], in the Tablet taken: 

Result = (AufA s ) x (Q/Q) x 100 

Au = absorbance of the Sample soiution 
A* - absorbance of the Standard soiution 
Cs - concentration of USP Quinidine Sulfate RS in 
the Standard soiution (mg/mL) 

Cu = nominał concentration of ąuinidine sulfate in 
the Sample soiution (mg/mL) 

Acceptance criteria: Meet the reguirements 

IMPURITIES 
a ORGANIC IMPURITIES 

Standard soiution A: 6 mg/mL of USP Qulnidine Su!- 
fate RS En diluted alcohol 

Standard soiution B; 0.06 mg/mL of USP Qijinidine 
Sulfate RS in diluted alcohol from Standard 50 /uf/on A 
Standard soiution C: 0.05 mg/mL of USP Qu!ninone 
RS (corresponding to O.Oó mg of the sulfate) and 
0.10 mg/mL of cinchonrne (corresponding to 0,12 mg 
of the sulfate) in diluted alcohol 
Sample soiution: Equivalent to 6 mg/mL of ąuinidine 
sulfate En diluted alcohol prepared as follows. Shake an 
amount equivalent to 150 mg of ciuinidrne sulfate from 
a suitable amount of powdered Tablets in 25 ml of di¬ 
luted alcohol for 10 min, and filter. 

Chromatographie system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy .) 

Mooe: TLC 

Adsorbent: 0,25-mm layer of chromatographie silica 
gel mixture 


USP Monographs 












Application volume: 10 jiL 
Developing solvent system: Chloroform, acetone, 
and diethylamine (50:40:10) 

Analysls 

SampJes: Standard solution A, Standard solution B, 
Standard solution t, and Sampfe solution 
Proceed as directed in the chapter. The solvent cham- 
ber is used without previous equilrbration. When the 
solvent front has moved 15 cm, remove the piąte 
from the cham ber, mark the soJvent front, and allow 
the solvent to evaporate. Spray with gladal acetic 
add. Locate the spots on tne piąte by examination 
under iong-wavelength UV lEght* Then spray the piąte 
with potassium iodoplatinate TS. 

Acceptance criteria: Any spot produced by the Sample 
solution at the R F value of a spot produced by Standard 
solution C is not greater in size or intensity than that 
corresponding spot. Apart from these spots and from 
the spots appearing at the value of quinidine sulfate 
and dihydroquinidine sulfate (the two spots most evi- 
dent from Standard solution A ), any additional fiuores- 
cent spot is not greater in size or intensity than the 
prindpal spot of Standard solution B. After the treatment 
with potassium iodoplatinate TS, any spot produced by 
the Sampie solution is not greater in size or intensity 
than a corresponding spot from Standard solution C 

ADDITIONAL REQUVREMENT5 

■ Packaginc and Stgrage: Preserve in well-elosed, light- 
resistant containers. 

* Labeung: The labeling indicates the Dissolution Test with 
whrch the product complies. 

* USP Reference Standards (II) 

USP Quinidme Sulfate RS 
USP Quininone RS 

Cinchonan-9-one, 6 '-methoxy-, (Balpha)-. 

CaoHiaNiOj 322.40 


Quinine Sulfate 



(CaoH«NaOa)a - H 1 SO 4 * 2h z O 782,94 

Cmchonan-9-ol, 6 '-methoxy-, (8a,9fl)-, sulfate ( 2 : 1 ) (salt), 
dihydrate; 

puinine sulfate (2:1) (salt) dihydrate [207671-44-1]. 
Anhydrotis 746 93 

[804-63-7J. 

DEFJNITION 

Quinine Sulfate is the sulfate of an alkaloid obtained from 
the bark of species of Gnchona, It contains NLT 99,0% 
and NMT 101,0% of total alkaloid salt, calculated as 
(CaoHMNj-O^h * H 2 SO 4 , on the anhydrous basis, 

IDENTIFICATION 

° A. A 0,5-mcj/mL solution in dllute sulfuric actd (1 in 350) 
exhibits a vivid bJue fluorescence. On the additlon of a 
few drops of hydrochloric acid, the fluorescence 
dlsappears. 

* B. The Ri value of the principal spot of the Sample solu¬ 

tion corresponds to that of the Standard stock solution, as 
obtained In the test for Organie impuiities . 

* C. Identification Tests—General, Sulfate (191) 

Sample solution: 20-mg/mL solution madę with the 
aid of a few drops of hydrochloric acid 


Acceptance criteria: Meets the requirements 

ASSAY 
■ Procedurę 

Sample: 200 mg of Quinine Sulfate 
Analysls: Dissolve the Sample in 20 mL of acetic anhy- 
dride, and add 4 drops of p-naphtholfoenzem TS. Titrate 
with 0.1 N perchlork acid VS from a 10-ml microburet 
to a green endpoint, Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N 
perchlonc acid is equivalenf to 24.90 mg of total alka¬ 
loid salt, calculated as quinine sulfate [(CaoH^NiOaJa ■ 

Acceptance criteria: 99.0%-101,0% on the anhydrous 
basis 

IMPURITIE5 

• Residue on IGNITION (281): NMT 0,1% 

Delete the following: 

•* HEAVY Metals, Method II (231): NMT 10 ppm* t 

|srvZ0l8) 

• ChloroformAlcohol-Insoluble Substances 

Sample: 2 q 

Analysis: Warm the Sample with 15 ml of a mbeture of 
chloroform and dehydrated alcohol (2:1) at 50° for 10 
min. Pass through a tared, sintered-glass fil ter, uslng 
gentfe suction. Wash the filter with five 10-mL portions 
of the chforoform-alcohol mixture, dry at 105° for 1 h, 
and weigh. 

Acceptance criteria: The werght of the residue rs NMT 
2 mg (0.1%). 

• Orcanjc Impurities 

Standard stock solution: 6 mg/ml of USP Qulnine Sul¬ 
fate RS, in diluted alcohol 

Standard solution A: 0.06 mg/mL of USP Quinine Sul¬ 
fate RS from the Standard stock solution, In diluted 
alcohol 

Standard solution B: 0,05 mg/mL of USP Quininone RS 
(corresponding to 0.06 mg/ml of the sulfate), and 
0.10 mg/mL of cinchonidine (corresponding to 
0.12 mg/ml of the sulfate), In difuted alcohol 
Sample solution: 6 mg/mL of Quinine Sulfate, in di¬ 
luted alcohol 

Chromatographic system 

(See Chromatography (62^), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic sillca 
gel mixture 

Application volurrte: lOpl 
Developing solvent system: Chloroform, acetone, 
and diethylamine (5:4:1), [Notę—T he solvent chamber 
being used without previous equilibration,] 

Analysis 

SampJes: Standard solution A , Standard solution B, and 
Sample solution 

Proceed as directed for Chromatography (621), Thin- 
Layer Chromatography , Allow the spots to dry, and de- 
velop the chromatogram In a solvent system unttl the 
solvent front has moved T5 cm. Remove the piąte 
from the developing chamber, mark the solvent front, 
and allow the solvent to evaporate. Locate the spots 
on the piąte by spraying with glacial acetic acid, and 
examlne under long-wavefengLTi UV fight, 

Acceptance criteria: Any spot produced by the Sample 
solution at the R F value of a spot produced by Standard 
solution B is not greater in size or intensity than that 
corresponding spot. Apart from these spots and from 
the spot appearing at the R f vaiue of qumine, any addh 
tłonal ftuorescent spot Is not greater in size or intensity 
than the spot of Standard soiution A. Spray the plate 
with potassium iodoplatinate TS. Any spot produced by 







the Sample solution is not greater in size or intensity 
than a corresponding spot from Standard solution B. 

« Dihydroquinine Sulfate 

Solution A: Add 35.0 mL of methanesulfontc add to 
20.0 mL of gladal acetio add, and dilute with water to 
500 mL 

Solution B: Dissolve 10,0 mL of diethyiamine In water 
to obtain 100 ml of solution. 

Mobile phaser Acetonitrile, Solution A, Solution B, and 
water (100:20:20:860). Adjust with Solution B to a pH 
of 2,6 if found to be lower. 

System suitability solution: 0.2 mg/mL of USP Quinine 
Sulfate RS and 0.2 mg/mL dihydroquinine prepared as 
folfows. Dissolve tn methanol using 5% of fhe finał vol- 
ume, and dilute with Mobile phase to volume. 

Sampfe solution: 0.2 mg/mL of Quinine Sulfate in Mo¬ 
bile phase 

Chromatographic system 

(See Chmmatogrophy {621), System Su i ta bil i ty.) 

Modę: LC 
Detector: 235 nm 

Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 50 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for quinine and 
dihydroquinine are 1 and 1.5, respedwely.] 

Suitability requirements 
Resolution: NLT 1.2 between guinine and 
dihydroquinine 

Re!ative standard deviation: NMT 2.0% for the gui- 
nine peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of dlhydroquinine in the par¬ 
don of Quinine Sulfate taken: 

Result - r u /{fu + fs) x 100 

ry “ peak response of dihydroguinine from the 
Sample solution 

^ = peak response of guinine from the Sample 

solution 

Acceptance criteria: NMT 10,0% of dihydroguinine 

SPECJFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 20 mg/mL, in 0.1 N hydrochlonc add 
Acceptance criteria: “235° to -245 D 

* Water Determination, Method l (921): 4.0%-5,5% 

ADDITflONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in weEl-dosed, light- 
reslstant containers. 

* USP Reference Standards (11) 

USP Quinine Sulfate RS 
USP Quininone RS 

Gnchonan-9-one, 6'-methoxy-, (8oQ-. 

C»H«N a O* 322,40 


Qymine Sulfate CapsiaSes 

DEFINITION 

Quinine Sulfate Capsules contarn amounts of quinine sulfate 
and dihydroguinine sulfate totaling NLT 90.0% and NMT 
110.0% of the labeled amount of guinine sulfate, calcu- 
lated as (C 2 oH 2 *iN 202)2 ■ ■ 2 H 2 O. 


IDENTIFICATION 

* A. 

Sample: Nominally 100 mg of guinine sulfate from the 
contents of Capsules 

Analysis: Shake fhe Sample with 100 ml of dilute sulfu- 
ric acid (1 in 350), and filter, 

Acceptance criteria: An appropriate dilution of the fil¬ 
tra te exhibits a vivid blue fluorescence. On the addition 
of a few drops of hydrochlonc add, the fluorescence 
disappears. 

* B. The Rf value of the principal spot from the Sample 
solution corresponds to that from the Standard solution Ą 
as obtained In the test for Organie Impurities. 

* C IDENTIFICATION TESTS—GENERAL, <T^1> 

Sample: Nominally 20 mg of guinine sulfate from the 
contents of Capsules 

Analysis: Shake the Sample with 10 mL of dilute hydro- 
chloric acid (1 in 100 ), and filter. 

Acceptance criteria: The fil tratę meets the 
reguirements. 

* D. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: Add 35.0 ml of methanesulfonic add to 
20.0 mL of glacial acetic acid, and dilute with water to 
500 mL 

Solution B: Dissolve 10.0 mL of diethyiamine in water 
to obtain 100 mL of solution. 

Mobile phase: Aceton itrile, Solution A, Solution B , and 
water (100:20:20:860). Adjust with Solution B to a pH 
of 2.6 If the pH is found to be lower. 

System suitability solution: 0.2 mg/mL each of USP 
Quinine Sulfate RS and dihydroguinine, disso[ved in 
10% of the finał volume of methanol. Dilute with Mo¬ 
bile phase to volume. 

Standard solution: 0.2 mg/mL of USP Quinlne Sulfate 
RS in Mobile phase 

Sample stock solution: Nominally 1 .6 mg/mL of gui¬ 
nine sulfate in methanol prepared as follows. Transfer 
an amount, equivalent to 160 mg of quinine sulfate 
from the contents of NLT 20 Capsules, to a 100-mL 
volumetnt fiask, add 80 mL of methanol, and shake the 
fiask by mechanical means for 30 min. Dilute with 
methanol to volume, and filter, discarding the first 
10 mL of the fil tratę, 

Sample solution: Nominally 0.2 mg/mL of ąutnlne sul¬ 
fate in Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume; 50 pi 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention Hm es for guinine and 
dihydroguinine are 1 and 1,5, respect3veiy.] 

Suitability requirements 
Resolution: NLT 1.2 between guinine and 
dihydroguinine 

Relath/e standard deviation: NMT 2.0% for the qui- 
nlne peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the Jabeled amount of gui¬ 
nine suffate [(CaoHwNaOJa ’ H 2 SO 4 - 2H 2 0] calcu fated 
as the sum of guinine sulfate and dihydroguinine sul¬ 
fate in the portion of Capsules taken: 

Result = [(r btU + + r 4 j)] x (Q/C u ) x 100 
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r ku = peak area response of guinine from the 
Sample solution 

fąu = peak area response of dihydroquinine from 
the 5 amp/e solution 

= peak area response of qurnine from the 
Standard solution 

r<*s = peak area response of dihydroquinine from 
the Standard solution 

G = eoneentration of USP Quinine Sulfate RS in the 
Standard solution (tng/ml) 

Q = nominał eoneentration of guinine sulfate in 
the Sample solution (mg/mL) 

Acceptanee criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLirriON (711) 

Medium: 0.1 Ń hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Detection: UV maxtmum at about 248 nm 
Standard solution: Prepare a solution of known con- 
centration of USP Qumine Sulfate RS in Medium. 

Sample solution: A fiftered portion of the solution 
under test, suita bly diluted with Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of qui- 
nine sulfate [(CjoH^N^Oz)^ • HjSCh - 2H 2 OJ dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of qur- 
nine sulfate [(CjoH^NzCbJz - HżS0 4 ■ 2H 2 O] Is dissoived. 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Diluent: Hydrochloric acld (1 in 100) 

Standard solution: 40pg/mL of USP Quinine Sulfate 
RS in Diluent 

Sample solution: Transfer the contents of one Capsule 
to a 250-mL volumetric fiask, add 175 mL of Diluent, 
and shake by mechamcal means for 30 min. Add Dilu¬ 
ent to vo1ume. Filter a portion of the mixture, discard- 
ing the first 20 mL of the filtra te* 

Instrumental condltions 
(See Ultraviofet-Visibie Spectroscopy (857).) 

Modę: UV 
Celi: 1 cm 

Analytical wavefength: Maximum at about 345 nm 
Blank: Water 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of gui¬ 
nine sulfate [(GoHi^hbCb)* « H 2 S0 4 - 2H 2 0], in the 
Capsule taken: 

Result = (A v /As) x (Cs/CJ x 100 

Au - absorbance of the Sample solution 
A 5 - absorbance of the Standard solution 
Cj = eoneentration of USP Qutnine Sulfate RS in the 
Standard solution (mg/mL) 

Cu = nominał eoneentration of quinlne sulfate in 
the Sample solution (mg/mL) 

Acceptanee criteria: Meet the requirements 

IMPURIT1E5 

* Organic Impurities 

Standard stock solution: 6 mg/mL of USP Qutnine Sul¬ 
fate RS in diluted aicohol 

Standard solution A: 0.06 mg/mL of USP Quinine Sul¬ 
fate RS from the Standard stock solution in diluted 
aicohol 

Standard solution B: 0.05 mg/mL of USP Quininone RS 
(corresponding to 0.06 mg/mL of the sulfate) and 
0.10 mg/mL of cinchonidine (corresponding to 
0.12 mg/mL of the sulfate) in diluted aicohol 
Sample solution: Nominally 6 mg/mL of auinine sulfate 
in diluted aicohol prepared as follows, Shake the equiv- 


alent of 150 mg of quinine sulfate from the contents of 
Capsules with 25 mL of diluted aicohol for 10 min, and 
filter 



Adsorbent: 0.25-mm layer of chromatographic sifica 
gel mixture 

Application volume: 10 pL 

Developing solvent system: Chloroform, acetone, 
and diethylamine (50:40:10). [Notę—T he solvent 
chamber belng used without previous eguillbration.] 
Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Proceed as directed in Chromatography (621 >, Thin- 
Layer Chromatography. Allow the spots to dry, and 
develop the chromatogram using a solvent chamber 
without previous eguillbration. When the solvent 
front has moved about 15 cm, remove the płate from 
the chamber, mark the solvent front, and allow the 
solvent to evaporate. Locate the spots on the piąte 
by spraying with glacial acetic acld, and examlne 
under long-wavelength UV light. 

Acceptanee criteria: Any spot produced by the Sample 
solution at the R F value of a spot produced by Standard 
solution B is not greater in size or Sntensity than that 
corresponding spot. Apart from these spots and from 
the spot appearing at the R f value of quinine suifate, 
any additional fluorescent spot is not greater In size or 
intensity than the spot from Standard solution A. Spray 
the piąte with potassium lodoplatinate TS. Any spot 
proauced by the Sample solution is not greater in size or 
intensity than a corresponding spot from Standard solu¬ 
tion JŁ 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers. 

* USP Reference Standard* (11) 

USP Quinine Sulfate RS 
USP Qulninone RS 

Onchonan-9-one, 6'-methoxy-, (8a)-. 

Cz^HuHiOi 322.40 


Quinine Sulfate Tablets 

DEFIN1TION 

Quinine Sulfate Tablets contain amounts of gulnine sulfate 
and dihydroquinine sulfate totaling NLT 90.0% and NMT 
110,0% of the labeled amount of guinine sulfate, calcu- 
lated as (C 2 oH 2 4N 2 0 2 ) 2 ■ H*$0 4 ■ 2H 2 0. 

IDENTIFICATION 

* A, 

Sample: Nominally 100 mg of quinine sulfate from 
powdered Tablets 

Analysis: Shake the Sample well with 100 mL of dilute 
sulfuric add (1 in 350), and filter. 

Acceptanee criteria: An appropriate difution of the fil- 
tratę exhlbits a vivld blue fluorescence. On the addition 
of a few drops of hydrochloric acid, the fluorescence 
disappears. 

* B. The Rf value of the principal spot from the Sample 
solution corresponds to that from the Standard solution A f 
as obtained in the test for Organic Impurities . 

* C loENTiFiCATiON Tests— General, Sulfate (191) 

Sample: Nominally 20 mg of quinine suifate from pow¬ 
dered Tablets 

Analysis: Shake Sample with 10 mL of dilute hydrochlo¬ 
ric add (1 in 100), and filter 





Acceptance criteria: The filtrate meets the 
requsrements. 

* D, The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained In the Assoy. 

ASSAY 
« Procedurę 

Soiution A: Add 35.0 ml of methanesuifonlc add to 
20.0 mL of gladal acetic add, and diiute with water to 
500 mL. 

Soiution B: Dissolve 10.0 mL of dlethyiamine in water 
to obtain 100 mL of soiution. 

Mobile phaser Aceton itrife, Soiution B f Soiution A, and 
water (10:2:2:86). Adjust with Soiution B to a pH of 2.6 
if the pH is found to be lower. 

System suitability soiution: 0,2 mg/mL each of USP 
Qulnine Sulfate RS and dlhydroguinine, d!ssolved in 
10% of the finał volume of metnanoS. Diiute with Mo¬ 
bile phase to vo!ume. 

Standard soiution: 0,2 mg/mL of USP Qulnine Sulfate 
RS in Mobile phase 

Sample stock soiution: Nominally 1.6 mg/mL of qui- 
nine sulfate prepared as follows. Transfer an equivalent 
to 160 mg of guEnine sulfate from NLT 20 powdered 
Tabiets to a 100-mL vo3umetrio fiask, add 80 mL of 
methanol, and shake by mechanical means for 30 min, 
Diiute with methanol to volume, and filter, discarding 
the first 10 mL of the filtra te. 

Sample soiution: Nominally 0.2 mg/mL of guinlne sul¬ 
fate in Mobile phase from tne Sample stock soiution 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 235 nm 
Column: 3,9-mm x 30-cm; packtng LI 
FIow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: System suitability soiution 
[NoTE—The relative retention times for quinEne and 
dlhydroguinine are 1 and 1 ,5, respectlvely.] 

Suitability requirements 
Resolution: NLT 1.2 between gumine and 
dihydroquInine 

Refatlve standard deviation: NMT 2.0% for the qui- 
nine peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of qui- 
nine sulfate and dEhydroquin[ne sulfate in the portion 
of Tabiets taken: 

Result = [(r+ r d,s)J x (Ci/Cu) x 100 

r&u ~ peak area response of quinine from the 
Sample soiution 

Kom = peak area response of dihydroguEnine from 
the Sampie soiution 

rsj - peak area response of gulnine from the 
Standard soiution 

rąj =■ peak area response of dihydroquimne from 
the Standard soiution 

Cs - concentration of USP Qulnine Sulfate RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of guinine sulfate in 
the Sampie soiution (mg/mL) 


Acceptance criteria: 9O.0%-11 0.0% 

PERFORMANCE TESTS 
* DfSSOLUTION (711) 

Medium: 0.01 N hydrochlorlc add; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Detection: UV maximum at about 248 nm 
Standard soiution: Prepare a soiution of Icnown con¬ 
centration of USP Quinine Sulfate RS in Medium , 

Sample soiution: A flltered portion of the soiution 
under test, suitably diluted with Medium 
Analysis: Determine the percentage of the labeled 
amount of guinine sulfate [(CzoH^^OzJz ■ H 2 SO 4 * H 2 O] 
dissolved. 

Tolerances: NLT 75% (Q) of the labeled amount of gui¬ 
nine sulfate [(CiohUNżOzJz H 2 SO Ą ■ 2H 2 0] is dissofvecL 

e Uniformity of Dosage Units (905) 

Procedura for content uniformity 
Diluent: Hydrochlorlc add (1 in 100 ) 

Standard soiution: 40 ug/mL of USP Quinine Sulfate 
RS in Diluent 

Sampie soiution: Transfer the contents of one pow¬ 
dered Tablet to a 250-mL votumetric fiask, add 175 mL 
of Diluent, and shake by mechanical means for 30 min, 
Add Diluent to volume, Fiiter a portion of the mixture, 
discarding the first 20 mL of the fi [tratę, 

Instrumentai conditions 
(See Ultravioiet-Visibie Spectroscopy (857).) 

Modę: UV 
Celi: 1 cm 

Anaiytkai wavelength: Maximum at about 345 nm 
Blank: Water 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
quinine sulfate [(C 2 £ >H 2 .|l\i 2 0 2 ) 2 ■ H 2 SO,i ■ 2H 2 0], in the 
Tablet taken: 

Result = 0 %/As) x (Cs/Cu) x 100 

A u = absorbance of the Sample soiution 
Ai = absorbance of the Standard soiution 
Ci = concentration of USP Quinme Suifate RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of quinine sulfate En 
the Sampie soiution (mg/mL) 

Acceptance criteria: Meet the reguirements 

IMPURIT1ES 
o Organic Bmpurities 

Standard stock soiution: ó mg/mL of USP Quinine Sul¬ 
fate RS in diluted alcohol 

Standard soiution A: 0.06 mg/mL of USP Quinine Sul¬ 
fate RS from Standard stock soiution In diluted alcohol 
Standard soiution B: 0.05 mg/mL of USP Quininone RS 
(correspondmg to 0.06 mg/mL of the sulfate), and 
0.10 mg/mL of cinchontdine (corresponding to 
0.12 mg/mL of the sulfate) In diluted alcohol 
Sample soiution: Nominally 6 mg/mL of quintne sulfate 
prepared as follows. Shake the equiva]ent of 150 mg of 
uinine sulfate from powdered Tabiets with 25 mL of 
ifuted alcohol for 10 min, and filter. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume: TO pL 

Developing solvent system: Chloroform, acetone, 
and diethylamrne (50:40:10). [Notę— The so3vent 
chamber being used without prevlous equillbration.] 
Analysis 

Samples: Standard soiution A f Standard soiution 5, and 
Sample soiution 
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Proceed as direeted for Chromatography <621), Thirt- 
Layer Chromatography * Aflow the spots to dry, and 
develop the ehromatogram m a solyent system until 
the solvent front has moved 15 cm. Remove the piąte 
from the developtng chamber, mark the solyent 
front, and aflow the solyent to evaporate. Locate the 
spots on the piąte by spraying with glacial acetic 
add, and examine under long-wavelenqth UV light 
Acceptance crlterra: Any spot produced by the Sampie 
soiution at the R f value of a spot produced by Standard 
soiution B is not greater in stze or intensity than that 
corresponding spot, Apart from these spots and from 
the spot appearing at the % value of quinine, any addi- 
tional fluorescent spot is not greater tn slze or intensity 
than the spot from Standard soiution A Spray the piąte 


with potassium iodopfatinate TS. Any spot produced by 
the Sampie soiution fs not greater In size or intensity 
than a corresponding spot from Standard soiution B. 

ADDITIONAL REQLJIREMENTS 

* Packaging and Storage: Preserve m well-dosed 
containers. 

• USP Reference Standards <n> 

USP Qumine Sulfate RS 
USP (Julninone RS 

Cinchonan^9-one, 6'-fnethoxy-, (8cc)-. 

C^H^IShOi 322.40 




Rabeprazole Sodium 



CisHzoN^NaOjS (anhydrous} 381,42 

CisH^oNsNaOjS * xH?0 (hydrated form) 

1 H-Benzimidazole, 2-[[[4-(3-methoxyprQpoxy)-3-methyl- 
2-pyrrdi nyI] methyl]su ffinyl]-, sodium salt; 
2‘[[[4-p-Methoxypropoxy;-3-methyl-2-pyridyl]methyl* 
]sulfinyl]benzimidazole sodium salt [11 7976-90-6], 

DEFINITION 

Rabeprazole Sodium contains NLT 98.0% and NMT 102,0% 
of rabeprazole sodium (CTahhoNsNaO^S), calculated on the 
drted basis. The hydrated form contains NLT 98.0% and 
NMT 102.0% of rabeprazole sodium (CiaHioNsNaO^S), 
calcufated on the anhydrous basis. 

IDENTIFICATION 
® A. tNFRARED ABSORPTiON (197) 

[Notę —Methods described in infrared Absorption (197K), 
(197M), or (197A) may be used. If the spectra obtained 
in the soiid State shows differences, dissolve the sub- 
stance to be examined and the reference substance 
separately in methanol, evaporate to dryness, and re- 
cord new spectra using the residues.] 

■ B, The retention tirne of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C iDENTfFICATlON lESTS—GENERAL, Sodium (191) 

ASSAY 

* Procedurę 

[Notę —Protect Solutions eontalning rabeprazole from 
light.] 

Buffer 1: 4,35 g/L of dibasic potassium phosphate. Ad- 
just with phospnorlc acid to a pH of 7.0. 

Solution A: Acetonitrile and Buffer 1 (5:95) 

Solution B: Methanol 
Solution C: Acetonitrile 
Mobile phase: See Tobie 1 , 


Tubie 1 


Time 

(min) 

Solution A 
(%1 

Solution B 

Solution C 

(W 

0 

100 

0 

0 

2 

100 

0 

0 

7 

BS 

0 

15 

27 

30 

40 

30 

32 

15 

55 

30 


Return to orlglnaf conditions and re-equi!ibrate the sys¬ 
tem for 10 min, 

Buffer 2: Disso3ve 17.4 g of dibasic potassium phos¬ 
phate in 950 mL of water, adjust using a 2 N solution 
of potassium hydroxide to a pH of 11.3, and di lute with 
water to 1000 mL. Pass through a suitable filter of 0.45- 
j.im porę size, 

Diluent: Methanol and Buffer 2 (20:80) 

Standard solution: 0.1 mg/mL of USP Rabeprazole So¬ 
dium RS in Diluent 

Sample solution: 0,1 mg/mL of Rabeprazole Sodium in 
Diluent 


Chromatographic system 

(See Chromatography (621), System Suitabifity,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.ć-mm x 25-cm; 5-pm parking LI 
Temperatures 
Autosampler: 6° 

Column: 45° 

Flow ratę: 1 m L/min 
Injection volume: 5 uL 
System suitability 
Sample: Standard solution 
Suita bili ty reguirements 
Talfing factor: NMT 1.5 
Relative standard devration: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcutate the percentage of rabeprazole sodium 
(CisH 2 oNjNa 0 3 S) in the portion of Rabeprazole Sodium 
taken: 


Result = ( rjr j) x ( Q/Cu ) x 100 

r u - peak response from the Sample solution 

^ = peak response from the Standard solution 

Ca = concentration of USP Rabeprazole Sodium RS 
in the Standard solution (mg/mL) 

C u = concentration of Rabeprazole Sodium In the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 
for the anhydrous form or on the anhydrous basis for 
the hydrated form 

JMPUmTIES 
« Orcanic Impurities 

[NOTĘ —Protect Solutions containing rabeprazole from 

light.] 

Mobile phase, Diluent, and Chromatographic system: 
Rroceeti as directed in the Assay . 

System suitability solution: 1,0 mg/mL of USP 
Rabeprazole Sodium RS and 0.002 mg/mL each of USP 
Rabeprazole Related Compound A RS, USP Rabeprazole 
Related Compound B RS, USP Rabeprazole Related 
Compound C RS, USP Rabeprazole Related Compound 
D RS, USP Rabeprazole Related Compound E RS, and 
USP Rabeprazole Related Compound F RS in Diluent 
Sensitmty solution: 0,5 |ig/mL of USP Rabeprazole So¬ 
dium RS in Diluent 

Standard solution: 0.001 mg/mL of USP Rabeprazole 
Sodium RS In Diluent 

Sample solution: 1.0 mg/mL of Rabeprazole Sodium In 
Diluent 

System suitability 

Sampies: System suitability solution , SensitMty solution , 
ana Standard solution 

[NpTE—See Table 2 for the relative retention times.] 
Suitability reguirements 

Refative standard deviation: NMT 5,0%, Standard 
solution 

Peak-to-vailey ratio: NLT 1.5 for rabeprazole related 
compound F and rabeprazole, System suitability 
solution 

Signal-to-noise ratio: NLT 10, Sensitmty solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each Impurity in the por¬ 
tion of Rabeprazole Sodium taken: 

Result = (rufrs) X (Cs/Cu) x 100 

r v - peak response of each impurity from the 
Sample solution 

r? - peak response of rabeprazole from the 
Standard solution 
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Cs = concentration of USP Rabeprazole Sodium RS 
In the Standard solution (mg/mL) 

Cu - concentration of Rabeprazole Sodium in the 
Sample solution (mq/mL) 

Acceptance criteria: See Tobie 2. Dfsregard any peak 
less than 0.05%. 


Tabfe 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Pyridinone analog 
(rabeprazole related 
compound A) 

0.32 

045 

Benzimidazoloh 

047 

0.10 

M erca p to ben zim i da zol e 
(rabeprazole related 
compound O 

0.50 

0.10 

Rabeprazole sulfone 
N-oxide b 

0.74 

0.10 

Rabeprazole N -oxlde 
(rabeprazole related 
compound 8) 

0.76 

0,15 

Methoxy analoa c 

0.82 

0.15 

Rabeprazole sulfone 
(rabeprazole related 
compound D) 

0.90 

0.8 

Chloro analog 
(rabeprazole related 
compound E) 

0.98 

0.10 

Rabeprazole 

1.0 

_ 

Methoxv sulfide analoq d 

1.04 

0.10 

Rabeprazole sulflde 
(rabeprazole related 
compound E) 

1.24 

0.15 

Any other indtvidual 
impurity 

— 

0.10 

Total impurities 


1.0 


■ ł 1 H-BenzimidazDt-2-ol. 

b 2- {[(1 H-Be nzi m rd azol-2-y l)s u if any I ] m e L hy I) 4-(3 -m e the xy p ropoxy) -3 - 
methy IpyridJne 1-oxrde, 

41 2-([(4-Methoxy- 3 - methy I py r i di n-2-y l)methy f ]su I Fi ny I) be nzi m id azo I e. 
rf 2-{[(4-Meth oxy- 3 -methy I pyridi n-2-y I )methy I ] th io) b en z i mi da zole. 

5PECIFIC TESTS 

* LOSS ON DRY1NG <731) 

[Notę—P erform this test for the anhydrous form.] 
Analysis: Dry under vacuum over phosphorus pentox- 
ide for 24 h. 

Acceptance criteria: NMT 1.0% 

■ Water D eter min at i on, Method I <921} 

[Notę—P erform this test where it is labeled as a hydrated 
form.] 

[Notę—H ydranal composite 5 is a suitable titrant.] 
Sample: 0.2 g 

Acceptance criteria: NMT 7.0% 

ADDITEONAl REQUIREMENTS 

® PACKAGING and Storage: Preserve in tight containers. 
Storę at room temperaturę. 

* Labeling: Where it is the hydrated form, the labę! so 

indicates. 

* USP Reference Standards <11} 

USP Rabeprazole Sodium RS 
USP Rabeprazole Related Compound A RS 
Sodium 1 -(1 H-benzimidazoi-2-yl)-3-methyl-4-oxo-1,4- 
d r hy d ro pyr i d i n e - 2- c a rboxy! a te, 

CnHioNaNaO* 291.24 
USP Rabeprazole Related Compound B RS 
2-{[(l H-BenzimidazoP2-y])sulfjnyl]methy!}-4-(3-methox- 
ypropoxy)-3-methylpyridine 1 -oxide. 


CisH^NiO^S 375.44 
USP Rabeprazole Related Compound C RS 
1 tf-Benzimidazole-2-thiol. 

CzH^S 150.20 

USP Rabeprazole Related Compound D RS 
2-({[4-{3-Methoxypropoxy)“3-methyl- 
2 -pyndyl]methyl}su[fonyl)benzimidazo!e. 
CisH 21 NjO,S 375,44 
USP Rabeprazole Related Compound E RS 
2-{[4-{3-Methoxypropoxy)-3-methył- 
2 -pyridyl]methylthio}benzimidazo!e. 
C 1 s H 2 iN 3 0 2 S 343.44 
USP Rabeprazole Related Compound F RS 
2-{[(4~Chforo-3-methyl- 
2 -pyridyt)methyl]sulfinyl}benzimidazo!e. 
CuHuCI^OS 305,78 


Siabies fmmuaie GBobyiln 


» Rabies Immune Globulin conforms to the regu- 
lations of the FDA concerning biologies (see Bio- 
logics (1041)). It is a sterile, nonpyrogenic, 
slightly opalescent solution consisting of globu- 
lins derived from blood plasma or serum that has 
been tested for the absence of hepatitis B surface 
antigen, derived from selected adult human do 
nors who have been immunized with rabies vac- 
cine and have developed high titers of rabies an- 
tibody. It has a potency such that when labeled 
as 150 International Units (IU) per mL, it has a 
geometrie mean lower limit (95% confidence) 
potency value of not less than 110 IU per mL, 
and proportionate lower limit potency values for 
other labeled potencies, based on the U.S. Stan¬ 
dard Rabies Immune Globulin and using the CVS 
Virus challenge, by neutralization test in mice or 
tissue culture. It contains not less than 10 g and 
not morę than 18 g of protein per 100 mL, of 
which not less than 80 percent is monomeric im- 
munoglobulin G, having a sedimentation coeffi- 
cient in the rangę of 6.0 to 7.5S, with no frag- 
ments having a sedimentation coefficient less 
than 6S and no aggregates having a sedimenta¬ 
tion coefficient greater than 12S. It contains 0.3 
M glycine as a stabilizing agent, and it contains a 
suitable preservative. It has a pH between 6.4 
and 7.2, measured in a solution diluted to con- 
tain 1 percent of protein with 0.15 M sodium 
chloride. It meets the requirements of the test for 
heat stability. 

Packaging and stoirage—Preserve at a temperaturę be¬ 
tween 2° and 8°. 

Enpiration datę— The expiration datę is not later than 1 
year after datę of issue from manufacturer's cold storage 
(5°, 1 year). 

Labeling —Tabel it to State that it is not for intravenous 
injection. 
























Raceginephrjne 


OH 



C 9 H 13 NO 3 183.20 

1,2-Benzenediol, 4-[1 -hydroxy-2-(methyIamlno)ethyl]-, (±)-, 
(±)-3,4 Dihydroxy-a-[(methylamino)methy]]benzyl alcohof 
[329-65-7J, 

» Racepinephrine is a racemic mixture of the en- 
antiomorphs of epinephrine. it contains not less 
than 97.0 percent and not morę tlian 102.0 per- 
cent of C 9 H 13 NO 3 , calculated on the dried basis. 

Padkaging and storage— Preserve in tight, llght-resistant 
containers. 

USP Reference standard* * (11) — 

USP Epinephrine Bitartrate RS 
liSP Norepinephrine Bitartrate RS 

Identification— To 5 mL of pH 4.0 add phthalate buffer 
(see Buffer Solutions in the section Reogents, Indicators, and 
Solutions) add 0.5 mL of a solution of Racepinephrine (1 In 
1000) and 1.0 mL of 0.1 N lodine. Mlx, and allow to stand 
for 5 minutes. Add 2 mL of sodium thiosulfate solution (1 in 
40): a deep red cotor is produced. 

Spedfic rotafioro <781S): between -1° and +1°. 

Test solution: 10 mg per mL, In 0.6 N hydrochloric 
acid. 

Hoss on drying <731)—Dry it in vacuum over silica gel for 
18 hours: 3t loses not morę than 2.0% of its weight 
Residue on sgnition (281): not morę than 0.5%. 

Limit of adrenalone—Fts absorptivity (see U!traviolet-Visi- 
ble Spectroscopy (857)) at 310 nm, determined In a solution 
In dilute hydrachloric acid (1 in 200) containing 2 mg per 
mL, is not morę than 0.2. 

Limit of norepinephrine— 

Epinephrine standard solution —Dilute with methanol an 
accurately measured volume of a solution of USP Epineph- 
rine Bitartrate RS in formie add containing about 364 mg 
per mL to obtain a solution havtng a concentration of about 
20 mg per mL. 

Norepinephrine standard solution —Dilute with methanol 
an accurately measured volume of a solution of USP Norepi- 
nephnne Bitartrate RS in formie add containing 16 mg per 
mL to obtain a solution having a known concentration of 
i .6 mg per ml. 

Test solution— Dissoke 200 mg of Racepinephrine in 
1.0 mL of formie add, dilute with methanol to 10.0 mL, and 
mix. 

Procedurę —Appiy 5-pL port!ons of Epinephrine standard 
solution, Norepinephrine standard solution, and Test solution 
to a suitable thin-layer chromatographic piąte (see Chroma - 
tography (62 1)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture. Allow to dry, and develop the 
chromatogram In an unsaturated tank using a solvent sys¬ 
tem consisting of a mixture of n-butanol, water, and formie 
add (7:2:1) untll the solvent front has moved about 
three-fourths of the length of the piąte. Remove the piąte 
from the deve!oping chamber, mark the solvent front, and 
allow the solvent to evaporate in warm circulating air. Spray 
with Folln-Ciocalteu Phenof TS, followed by sodium carbon- 
ate solution (1 in 10): the Rf V alue of the prindpal spot 
obtain ed from the Test solution corresponds to that obtained 
from the Epinephrine standard solution . Any spot obtained 
from the Test solution is not iarger nor morę intense than 
the spot with the same R F value obtained from the Norepi- 


nephrine standard solution , corresponding to not morę than 
4.0% of norepinephrine. 

Assay— 

Ferro-ci tratę soiution, Buffer solution, and Standard prepara¬ 
tion—Prepare as directed under Epinephrine Assay (391). 

Assay preparatło n— r Transfer about 10 mg of 
Racepinephrine, accurately weighed, to a 1-liter vo]umetrie 
fiask. Dilute with sodium bisuifite solution (1 in 500) to vol- 
unie, and mix. 

Procedurę— Proceed as directed for Procedurę under Epi¬ 
nephrine Assay (391). Cakulate the guantity, fn mg, of 
CgHnNOj in the portion of Racepinephrine taken by the 
formula: 

(183.20 /333.29)C(/W A s ) 

in which 183.20 and 333.29 are the molecular weights of 
racepinephrine and epinephrine bitartrate, respectively, Cis 
the concentration, in pg per mL, of USP Epinephrine Bitar¬ 
trate R5 in the Standard preparation, and Au and As are the 
absorbances of the Solutions from the Assoy preparation and 
the Standard preparation, respectively. 


Racepinephrine irshalation Solution 

DEFINITION 

Racepinephrine Inhalatlon Solution is a sterile solution of 
Racepinephrine in Purifled Water prepared with the aid of 
Hydrochloric Acid, or of Racepinephrine Hydrochlorlde in 
Purified Water. It contains NLT 90.0% and NMT 110.0% 
of the labeled amount of racepinephrine (C^H^NO^). 

IDENTIFICATION 
O A. 

Sample solution: 0.5 mL of Inhalation Solution 
Analysis: To 5 mL of pH 4.0 acid phthalate buffer (see 
Reagents, Indicators, and Solutions—Buffer Solutions) add 
the Sample solution and 1.0 mL of 0.1 N iodine. Mfx, 
and allow Lo stand for 5 min. Add 2 mL of sodium thio¬ 
sulfate solution (1 in 40). 

Acceptance critena: A deep red color is produced. 

ASSAY 

* Procedurę 

Solution A: 0.05 M monobasic sodium phosphate and 
methanol (85:15) 

Mobile phase: 0.005 M sodium 1-octanesulfonate In 
5o/uf/on A 

System suitability solution: 0.04 mg/mL of dopamlne 
hydrochloride and 0.01 mg/mL of USP Epinephrine Bi¬ 
tartrate RS in Solution A 

Standard solution: 0.1 mg/mL of USP Epinephrine Bi¬ 
tartrate RS In Soiution A 
Sample solution: Nominally 0.055 mg/mL of 
racepinephrine prepared as folfows. Transfer a suitable 
vo!ume of Inhalation Solution equivalent to 11 mg of 
racepinephrine to a suitable voJumetric fiask, and dilute 
with Soiution A to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4,6-mm x 25-cm; 5-um packlng LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 10 jliL 
System suitability 

Sam pies: System suitability soiution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 5.0 between dopamine and 
racepinephrine. System suitability soiution 
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TaNrng factor: NMT 1 .2 for racepinephrine, Standard 
solution 

Relattve standard deyiation: NMT 2.0%, Standard 
solution 
Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
racepinephrine (C 9 H 13 NO 3 ) in the portion of Inhalatron 
Solution taken: 

Result = (, r u fr s ) x (CdCu) x (Mn/K?) x 100 

fu = peak response from the Sampie solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Epinephrine Bitartrate RS 
In the Standard solution (mg/mL) 

C u = nominał concentration of racepinephrine in 
the Sample solution (mg/mL) 

Mr? - molecular weight of racepinephrine, 183.20 
M rZ = molecular weight of epinephrine bitartrate, 
333.29 

Acceptance criteria: 90.0%-110.0% 

SPEOFIC TESTS 

* Sterility Tests (71): Meets the requirements 
*fH(791): 2.0-3.5 

O COLOR AND CLARITY 

Standard solution: Dilute 2.0 mL of 0.100 N iodine VS 
with water to 500 mL. 

Sampie solution: A portion of Inhaiation Solution 
Analysis: Visually examine the Sampie solution in a suit- 
able dear glass test tubę against a white background. 
Acceptance criteria: The Sampie solution h not pinkish, 
and it contains no preclpitate. 

If any yeliow color *s obseryed in the Sampie solution, 
concomitantly determine the absorbances of the Sam- 
ple solution and the Standard solution in 1 -cm cells 
with a suitable spectrophotometer set at 460 nni 
The absorbance of the Sample solution does not exceed 
that of the Standard solution . 

AODITIONAL REQUJREMENT5 

a Pagkaging and Storage: Preserve in tight, light-resistant 
containers. Do not freeze. 

® Labeling: The label indicates that the Inhaiation Solution 
is not to be used Ef its color is pinkish or darker than 
slightiy yeliow or if ft contains a precipitate. 

* USP reference standards (11) 

USP Epinephrine Bitartrate RS 


Race pi neph ranę Hydrochloride_ 

C 9 H 13 NO 3 * HCI 219.67 

» Racepinephrine Hydrochloride is a racemic mix- 
ture of the hydrochlorides of the enantiomorphs 
of epinephrine, It contains not less than 97,0 per- 
cent and not morę than 102.0 percent of 
CsHuNOi ■ HCi, calculated on the anhydrous 
basis. 

Packagirtg and storage—Preserve En tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Epinephrine Bitartrate RS 
USP Norepinephrine Bitartrate RS 
Bdentificafion— 

A: Ultraviolet Absorption (197U)— 

Solution: 50 pg per ml. [notę —Use USP Epinephrine Bi¬ 
tartrate RS in the preparation of the Standard solution.] 


Medium: water. 

B: A solution (1 in 100) meets the reguirements of the 
tests for Chloride (191). 

Specific rotation (781S): between -1° and +1°. 

Test solution: 10 mg per mL, in 0.12 N hydrochloric 
add. 

Water Determination, Method l (921): not morę than 
0.5%. 

Residue on ignition (281): not morę than 0.5%. 

Other reguirements —it meets the requtrements for Limit 
of adrenalane and Limit of norepinephrine under 
Racepinephrine . 

Assay— 

Mobile phase —Prepare a filtered and degassed solution of 
0.17 N acefic add. Make adjustments if necessary (see Sys¬ 
tem Su itabili ty under Chroma tography (621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Epinephrine Bitartrate RS in Mobile phase to 
obtatn a solution naving a known concentration of about 
150 j.ig per mL. 

Assay preparation— Transfer about 25 mg of 
Racepinephrine Hydrochloride, accurately weighed, to a 
100-mL yoiumetrie fiask. Disso!ve In and dilute with Mobile 
phase to yotume, and mix. Transfer 4.0 mL of this solution 
to a 10-mL yolumetric fiask, dilute with Mobile phase to vol- 
ume, and mlx to obtain a solution containing about 100 fig 
per mL. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph h eauipped with a 27S-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI. 
The flow ratę is about 2.0 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the reiative standard deviation for 
replrcate injections is not morę than 2.0%. 

Procedurę —Separately inject equal yolumes (about 25 pL) 
of the Standard preparation and the Assoy preparation Ento 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcufate the quan- 
tity, in mg, of GH^NCh ■ HCI in the portion of 
Racepinephrine Hydrach I orf de taken by the formula: 

0.25C(219.67/333.30)(r u /rj) 

in which C is the concentration, in pg per mL, of USP Eph 
nephrine Bitartrate R5 En the Standard preparation: 219.67 
and 333.30 are the molecular weights of racepinephrine hy¬ 
drochloride and epinephrine bitartrate, respectiyely; and fu 
and are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectiyely. 


Ractopamme Hydrochloride SyspensSan 



CiaHz3N0 3 ■ HCI 337.84 

Benzenemethanol, 4-hydroxy-oc-[[[3-(4-hydroxyphenyJ)- 
] -methyipropyljaminojmethyl]-, hydrochloride; 
(±)-alhrac-p-Hydroxy-oc-[[[3-(p-nydroxyphenyl)-l -methyl- 
propyl]amino]methyl]benzyl alcohol, hydrochloride 
[90274-24-1]. 

OEF8NITION 

Ractopamine Hydrochloride Suspension contains NLT 10% 
and NMT 20%, by weight, ot ractopamine hydrochloride 








(CthHzjNOi- HCI) m water. [Notę—T he materiał partiałly 
precipitates out at room temperaturę to form a slurry, and 
redissolves when heated to 50 c -60°.] 

IDENTIFICATION 

• Iwfrared Absorrion <197K) 

Sample: Dry a portion of Ractopamine Hydrochloride 
Suspension under vacuum for 3 h at 60°. 

ASSAY 

* Procedurę 

Solution A: 5.75 mg/mL solution of monobasic ammo- 
nium phosphate adjusted wlth 10% phosphoric add to 
a pH of 4.0 + 0.1 

Sofution B: 1.1 mg/mL solution of 1-heptanesulfonic 
acid sodtum salt in Solution A 

Mobile phase: Stabilrzer-free tetrahydrofuran and Solu- 
tion 8 (3:17) 

Diluent: Stabilizer-free tetrahydrofuran and water 
(3:17). [Non—The Standard Solutions and System suita- 
bility solution are stable for up to 72 h at room temper¬ 
aturo. The Sample solution is stable for up to 90 h at 
room temperaturę.] 

System suitability solution: lOOpg/mL of USP 
Ractopamine Hydrochloride RS ano lOpg/mL of USP 
Raspberry Alcohol RS in Diluent 

Standard solution A: 0.08 mg/mL of USP Ractopamine 
Hydrochloride RS in Diluent 

Standard solution B: 0.1 mg/mL of USP Ractopamine 
Hydrochloride RS in Diluent 

Standard sofution C: 0.12 mg/mL of USP Ractopamine 
Hydrochloride RS in Diluent 

Sample stock solution: Strr Ractopamine Hydrochloride 
Suspension in a 60° water bath for up to 1 h, to ensure 
complete dissolution. While hot, transfer 700 mg of the 
Ractopamine Hydrochloride Suspension dropwise to a 
100-mL voIumetric fiask, and dilute with Diluent to 
volume. 

Sample solution: Dilute a portion of the Sample stock 
solution wlth Diluent (1:10). 

Chroma tog ra p h k sy ste m 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 226 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 pl 
System suitability 

Sampies: System suitability solution and Standard solu- 
tion B 

Suitability requirements 

Resofution: NLT 1.5 between raspberry alcohol and 
ractopamine, System suitability solution 
Tailing factor: NLT 0.7 and NMT 2,0 for the 
ractopamine peak, Standard solution B 
Relative standard deviatlon: NMT 2.0% for three 
replicate injections, Standard solution B 
Analysis 

Sampies: Standard Solutions and Sample solution 
Prepare a ca libra tion curve using the three ractopamine 
peak responses from Standard Solutions Ą 8, and C and 
their corresponding concentrations. From the graph 
determine the concentration, C, in mg/mL, of 
ractopamine hydrochloride in the Sample solution. 
Calculate the percentage (w/w) of CtsHasNOj - HCI in 
the portion of Ractopamine Hydrochloride Suspension 
taken; 

Result = (V/W) x Cs x D x 100 

V = volume of the Sample stock solution, 100 mL 
W = weight of Ractopamine Hydrochloride 
Suspension taken (mg) 

Cs - concentration of ractopamine hydrochloride 
from the Sample solution 


D = dilution factor to prepare the Sample solution , 
10 

Acceptance criteria: 1Q%-20% of CibH 2 iNOj - HCI 

IMPURITIES 
Organie Impurities 
• PROCEDUR! 

Solution A: 5.75 mg/mL of monobasic ammonium 
phosphate in water; pH NLT 4.4 
Solution B: 1.1 mg/mL of 1-heptanesulfonic add so¬ 
dium salt in Solution A 

Solution C: Acetonitrile and Solution B (1:9) 

Solution D: Acetonitrile and Solution B (1 7:33) 
Mobile phase: See the gradient tabie below. 


Time 

fmin> 

Solution C 

Solution D 

(%> 

0 

100 

0 

22 

0 

T00 

32 

0 

100 

37 

100 

0 

55 

100 

0 


Diluent: Acetonitrile and water (1:4) 

System suitability solution: 9 ^ig/mL each of USP 
Raspberiy Ketone RS and USP Ractopamine Hydrochlo¬ 
ride RS in Diluent 
Blank: Diluent 

Sample solution A; Stir Ractopamine Hydrochloride 
Suspension in a 60° water bath for up to 1 h, to en- 
sure complete dissolution. While hot, transfer 200 mg 
of the Ractopamine Hydrochloride Suspension drop- 
wtse into a 50-mL volumetric fiask, and dilute with Dil¬ 
uent to vofume. 

Sample solution B: Dilute a portion of Sample solution 
A with Diluent (1:100). [NOTĘ—The Sample Solutions are 
stable for up to 48 h if stored at 5°.] 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 
Column: 4.6-mm x 25-cm; 5-jim packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 jiL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resofution: NLT 2.0 between raspberry ketone and 
ractopamine 
Analysis 

Sampies: Blank, Sample solution Ą and Sample solu - 
tion B 

[NOT!—Dlsregard any peaks that correspond to those in 
the BlanL Correct the response of the ractopamine 
peak in Sample solution B by subtraeting the peak re¬ 
sponse at the retention time of ractopamine in the 
S/onk,] 

Calculate the percentage of each individual impurity in 
the portion of Ractopamine Hydrochloride Suspension 
taken: 

Result - (r A /ra) x 100/D 

Ta - peak response of each individual impurity 
from Sample solution A 

Tb - corrected peak response for ractopamine from 
Sample solution B 

D - dilution factor to prepare Sample solution B, 

100 

Acceptance criteria 

lndividual impurities: See Impurity Table I , 

Total impurities: NMT 3.5% 
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Impurity Table 1 


Name 

Re1ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f°/ol 

Octopamine a 

0.37 

0,5 

Tyramine 11 

0.55 

0.5 

N -1 so oro p v 1 octopa m i ne c 

0.63 

0.5 

P[perazinediphenol d 

0.74 

0.5 

AminobutyiDhenok 

0.76 

0.5 

Raspberry alcoho! 1 

0.85 

0.5 

Raspberry ketonem 

0.96 

1.0 

Ractopamine 

1.0 

_ 

Deoxy racto parni ne 1 ' 

IT 

0*5 

Ractopamlne O-methyi 1 

1,2 

1.0 

Ractopamine N- hydraxy- 
benzyil 

i 26 

1-0 

Ractopamine cydohexyl 
ana!oa h 

1,29 

0.5 

Ractopamine dimer 1 

1.4 

1*0 

Any indivEduaE unspeei- 
fied impurity 


0.2 


* 4-(2-Amino-l - hydro xyethyF)phenol. 
b 4’C2-AminDetby|)phenol f 

c 4-[1 -Hydroxy^2-CisopropylarninQ)ethyt]phenoL 
d 4,4'-(Piperazine-2, 5-diyl)diphenD!. 

* -4-(3-Aminobutyl)phenol. 

* 4<3-Hydroxybutyl)phenot 

s 4 '(4 -Hy droxy p h e ny I )buta n-2-o ne, 
h 4-[ 3-{4-Hyd roxy phe n ethy I am i no) b u ty I ] ph en oh 
’ 4-{3-[2- (4 -Hyd roxy p heny l)-2-me th oxy ethy la m in o]buty!} p h e no I* 
l 4-(l -Hydroxy-2-((4-hy droxy benzy l)[4-(4-hy droxyphenyI)butan-2-yl]a mi¬ 
no) ethy!) ph en ol. 

k 4- 0 - Hy d roxy-2-[ 3-{4-hy doxy ph eny I) ■ 5 -rn e thy I cyc! o- 
h^xyla m i nojethyI] ph en o!)h 

1 4,4'Tl ,1 '-Oxybisf2-[4-£4-hydroxypheriyl}butari-2-ylarTii:no]ethane-1,l - 
diyl))diphenof. 

SPECEFRt TESTS 
« Diastereomer rauo 

Solution A: 5.75 mg/mL of monobasic ammonium 
phosphate in water 

Solution B: Add 10 mL of tnethylamine to 950 mL of 
Solution Ą dilute witb Sofution A to 1000 mL, and adjust 
with phosphonc add to a pH of 4,5. 

Mobile phase; Acetonitriie and Solution B (3:22) 
Diluent: AcetonitrEle and Solution A (1:4) 

System suitabllity sofution: 0.4 mg/mL of USP 
Ractopamine Hydrochloride RS En Diluent 
Sample solution: StEr Ractopamine Hydrochloride Sus- 
pension En a 60° water bath for up to 1 h to ensure 
complete dissolution, While hot, transfer 275 mg of it 
dropwEse into a 100-mL volumetric fiask, and dilute 
witn Diluent to volume. 

[Nott—T he Sample solution is stable for u p to 36 h 
when stored at ambient conditions.] 

Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 226 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Ffow ratę: 1 mL/min 
Injection size: 20 pL 
System su itability 
Sample: System su itability solution 
[Notę—T he elution order is R5,SR diastereoisomer fol¬ 
io wed by RR t SS diastereoisomer.] 


Sultability requirements 

Resolution: NLT 1.25 be twe en the diastereomers 
Analysis 

Sample: Sample solution 
Calculate the diastereomer eon tent, in 
percentage: 

Result = rJ(r A + r B ) x 100 

r A = peak response of the RS,SR diastereoisomer 
from the Sample solution 

r B = peak response of the RR f SS diastereoisomer 
from the Sample solution 
Acceptance criteria: 45%-49% 

ADDITIONAL REQUIREMENT$ 

• Packagimg and Storage: Storę af a temperaturę not ex- 
ceeding 70 °. 

* Labeling: Label it to indicate that lt is for veterinary use 
only. 

o USP Reference Standards ( 11 ) 

USP Ractopamine Hydrochloride RS 
USP Raspberry Alcohol RS 
4-(3-Hydroxybutyl)phenoL 
CT0HI14O2 166.22 
USP Raspberry Ketone RS 
4-{4-Hydroxyphenyf)butan-2-one. 

CioHtz0 2 164.20 


Ralcmfene Hydrochloride 



CzbHz?N0 4 S • HCI 510.04 

Methanone, [64nydroxy-2-(4-hydroxyphenyl)benzo[f?]thien- 
3-yl][4-[2-(l-pEperidjnyl)ethoxy]phenyl]-, hydrochloride; 

6 -Hyd roxy-2-Q>Eiy droxy pheny l)6enzo[6] thien- 3-y l-p-(2-pi per- 
djnoethoxy)pheny! ketone, hydrochloride [82640-04-8]* 

DEFINITION 

RaloxEfene Hydrochloride contains NLT 97.5% and MMT 
102.0% of raloxifene hydrochloride (CzeH^NChS ■ HQ), 
calculated on the drted basis, 

IDENTIFICATION 

* A. INFRARED AbSGRPTION (197K) 

* B. Identification Tests— General, Chloride (191): It 

meets the requirements, the sample being disso!ved in 
methanoi. 

ASSAY 

o Procedurę 

Buffer; Dissolve 7.2 g of monobasic potassium phos¬ 
phate in 1000 mL of water, Add 1.5 mL of phosphoric 
add, and further adjust with phosphoric add or potas¬ 
sium hydroxide soiution to a pH of 2.5 ± 0.1. 

Mobile phase: AcetonitrEle and Buffer (33:67) 

System suitabiiity solution: Prepare as directed in the 
test for Organie Impurities. 

Standard solution: 0.05 mg/mL of USP Rafoxifene Hy¬ 
drach londe RS in Mobile phase 

Sample solution: 0,05 mg/mL of Ratoxifene Hydrochlo- 
ride in Mobile phase 






















Chromatographk system 
(See Chromotography (621), System Suitability*) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 3,5-pm base-deactivated 
packing L7 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/mm 
Injection vo!ume: lOpL 
System suitability 
Sampfe: System suitability solution 
Suitability requirements 

Resoiution: NLT 2,0 between rak>xifene and ralox- 
ifene related compound C 
Tailing factor: NMT 2.0 for raloxifene 
Reiative standard deviation: NMT 0.7% for 
rafoxifene 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of raloxifene hydrochloride 
(C2 uH 2 ?NO4S * HCI) in the portion of Raloxifene Hydro- 
chioride taken: 

Result - (fy/r*) x (tj/Ct/) x 100 

ty = peak response from the Sample solution 

r$ = peak response from the Standard solution 

O - concentration of USP Raioxifene Hydrochlonde 
RS m the Standard solution (mg/ml) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97.5%-102.0% on the drted basis 

IMPURITIES 

* Residuf on Icnition (281): NMT 0.1% 


Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm base-deactivated 
packing L7 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resoiution: NLT 3.0 between raloxifene and ralox- 
ifene related compound C 
Tailing factor: NMT 2.0 for ra!oxifene 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms for NLT two times the re- 
tention time of the raloxifene peak, and measure all of 
the peak responses. 

Cakulate the percentage of each impurity in the por- 
tion of Raloxifene Hydrochlonde takcn: 

Result - (rjr$) x (Cs/Cu) x 100 

ru - peak response of each impurity in the Sample 
solution 

r$ = peak response of raloxifene in the Standard 
solution 

Ci - concentration of USP Raloxifene Hydrochlonde 
RS in the Standard solution (mg/mL) 

C u - concentration of the Sample solution (mg/mL) 
Acceptance criteria: See Tobie 2. The reporting levd 
for impurities is 0.05%. 


Delete the fot to w i ng: 

*■ Heaw Metals, Method II (231): NMT 10 ppm® 1 - 

lón-ZtJl H} 

* Organic Impurities 

Solution A: Dissolve 9.0 g of monobasic potassium 
phosphate in 1000 mL of water. Add 0.6 mL of phos- 
phonc acid, and further adjust with phosphoric acid or 
potassium hydroxide solution to a pH of 3.0 ± 0.1. 

Solution B: Acetonitrile 

Mobile phase: See Table 1. [NOTC—Adjust the start 
time of the gradient step on the basis of the instru¬ 
ment^ dwelf volume.] 


Table 1 


Time 

Solution A 

Solution B 

(min) 

f%1 


0.00 

75 

25 

9.00 

75 

25 

40.25 

50 

50 

42.25 

75 

25 

49.00 

75 

25 


Diluent A: Solution A and acetonitrile (70:30) 

Diluent B: Tetrahyd rafy ran and methanol (70:30) 
Raloxifene related compound C solution: 0.15 mg/mL 
of USP Raloxifene Related Compound C RS in Diluent B 
System suitability solution: Transfer 15 mg of USP 
Raloxifene Hydrochlonde RS to a 50-mL volumetric 
fiask, add 1,0 ml of Roloxifene related compound C solu¬ 
tion , and di lute with Diluent A to volume. 

Standard solution: 0 003 mg/mL of USP Raloxifene Hy- 
drochloride RS in Diluent A 

Sample solution: 3 mg/ml of Raloxifene Hydrochloride 
in Diluent A 


Table 2 


Na me 

Relatiue 
Ret en U on 
Time 

Acceptance 
Criteria, 
NMT f%1 

Raoxifene 3.7-diketon^ 

074 

0.20 

Ra oxifene 

1.00 


Anv unsoecified indłtfduat impurity 

__ 

0.10 

To:al impurities 


0.5 


■* Metbanone, [6- Hydroxy-2-(4- hydroxyphenyI)ben zo[b]th te n~X7- diyl]bis[4 
I2-C1-pjperidinyl)eLhoxy]phenyll. 


SPECIFIC TESTS 
* Loss on Drying (731) 

Analysis: Dry a sample at 105° for 3 h. 
Acceptance criteria: NMT 0.5% 


ADDITIONAL REQUIREMENTS 

• Packaging ano Storage: Preserve in well-closed contain- 
ers, and storę at room temperaturo. 

* USP Reference Standards (11) 

USP Raloxifene Hydrochloride RS 
USP Raloxifene Related Compound C RS 
1 -(2- [4-{6 -Hy droxy-2-(4-byd roxypheny l)benzoth io- 
phene-3-carbonyl]phenoxy}ethyl)piperidine 1 -oxide. 
C 2 8H 2 7NO s S 489.58 


Raioxifene Hydrochloride Tablets 

DEFINITION 

Raloxifene Hydrochloride Tablets contain NLT 93.0% and 
NMT 107.0% of the labeled amount of raloxifene hydro- 
chloride (C 28 H27N0 4 S - HCI). 
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IDENTIFICATION 

* A, INFRAHED ABSORFTEON (197K) 

Sample: Transfer a guantity of powdered Tablets, equiv- 
alent to 120 mg of raloxifene hydrochioride, to a szta¬ 
bie contatner, Add 20 mL of water, and shake to form a 
uniform slurry. Centrifuge, and discard the supernatant. 
Add 5 mL of isopropyl alcohol, shake to form a slurry, 
filter, and rinse the residue with isopropyl alcohol Dry 
the residue at 105° for 30 min. AIternatlvely, add 40 ml 
of water to the powdered Tablets and vortex to form a 
uniform slurry, Centrifuge, and discard the supernatant, 
Repeat the washing process, Add 40 mL of methanol to 
the residue, vortex to form a uniform slurry, and centrh 
fugę. Transfer the elear liguid to an appropriate Con¬ 
tainer and evaporate to dryness. 

Analysis: Prepare a potassium bromide dispersion with 
the Sample. Similarly prepare the Standard, starting 
with a sluriy containing 12 mg/ml of USP Raloxifene 
Hydrochioride RS in water, 

Acceptance criteria: Meet the reguirements 
■ B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained rn the Assay . 

ASSAY 

* Procedurę 

Buffer: Dissolve 7,2 g of monobasic potassium phos- 
phate in 1000 mL of water. Add 1.3 mL of phosphoric 
add, and further adjust with phosphoric aad or potas¬ 
sium hydroxide solution to a pH of 2,5 ± 0.1, 

Mobile phase: Acetonitrile and Buffer (33:67) 

Diluent; Acetonitrile and Buffer (60:40) 

System suitability solution: Prepare as directed in the 
test for Organie Impurlties , 

Standard solution: 0.06 mg/mL of USP RaJoxifene Hy¬ 
drach loride RS in Diluent 

Sample solution: Transfer a sufficient guantity of Tab¬ 
lets to a volumetric fiask of suitable size, add Diluent , 
and shake to disintegrate the Tablets, Sonicate if neces- 
sary. Dilute with Diluent to obtain a solution having a 
concentration of 0,Qómg/mL of raloxifene hydrocnlo- 
ride, based on the label daim. Filter, and use the elear 
solution. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 3.5-pm base-deactivated 
packing L7 

Column tempera tu re: 35° 

Flow ratę: 1.5 m L/min 
Injection volume: 10 jaL 
System suitability 

Samples: System suitability solution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2.0 between raloxifene and raiox- 
ifene related compound C, System suitability solution 
Tailing factor: NMT 2.0 for raloxifene, System suita¬ 
bility solution 

Relative standard deviation: NMT ] .0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calcufate the percentage of the labeled amount of 
raloxifene hydrochioride (C 2 BH 27 NO 45 * HCI) in the por- 
li on of Tablets taken: 

Result = (rufTi) x (Q fC u ) x 100 

tu = peak response Prom the Sample solution 

r* - peak response from the Standard solution 

Cs = concentration of USP Raloxifene Hydrochioride 
RS rn the Standard solution (mg/mL) 


Cu - nominał concentration of raloxifene 

hydrochioride from the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 
* DlSSOLUTlON (711) 

Test 1 

Medium: 0.1% Polysorbate 80; lOOO mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitrile, water, and tnethyłamme 
(500:500:2), Adjust with phosphoric acid to a pH of 
4,0, 

Triethylamine phosphate suspension: Add 2.0 mL of 
triethylamine to 500 mL of acetonitrile, and adjust 
with phosphoric acid to a pH of 4,0. [Notę—T riethyl- 
amine phosphate will precipitate; keep the suspension 
well mixed.J 

Standard solution: Prepare a solution having a known 
concentration equivalent to the expeeted concentra¬ 
tion of the Sampfe solution by dissolving USP Raiox- 
ifene Hydrochioride RS in a smali volume (NMT 10% 
of the finał vo!ume) of methanol. Dilute with Medium 
to volume, and mix the resulting solution with Triethyh 
aminę phosphate suspension (1:1), 

Sample solution: Pass a portion of the solution under 
test through an appropriate filter of 0.45-pm porę size, 
Mix the resulting solution and Triethylamine phosphate 
suspension (1:1), 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 290 nm 

Column: 4,6-mm x 15-tm; 3.5-j:Lm base-deactivated 
packing LIG. If the analyte peak splits, use a guard 
column containing packing L3, 

Flow ratę: 2 mL/min 
Injection volume: 50 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Determine the percentage of the labeled amount of 
ratoxifene hydrochioride (C^H^NC^S ■ HCI) dissolved: 

Result (rii/rj) x (Cs/L) x F x 100 

ru = peak response from the Sample solution 

r; = peak response from the Standard solution 

Q - concentration of USP Rafoxtfene Hydrochioride 
RS in the Standard solution (mg/mL) 

L - label daim (mg/Tablet) 

F = vołume of Medium , 1000 mL 
Tolenmtes: NLT 80% (Q) of the labeled amount of 
raloxifene hydrochioride is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissofution Test 2. 
Medium: 1% Sodium dodecyl suita te in 0,05 M phos- 
hate buffer prepared as follows. 1,7 g/L of sodium 
ydroxide and 7 q/L of monobasic sodium phosphate 
monohydrate. Adjust to a pH of 7,5, if necessary, Add 
10 g of sodium dodecyl sulfate per L; 900 mL. 
Apparatus 2: 75 rpm 
Time: 45 min 

Buffer: 2.8 g/L of sodium dodecyl sulfate. Adjust with 
gfaciaI acetic acid to a pH of 4.0. 

Diluent: Acetonitrile and water (50:50) 

Mobile phase: Acetonitrile and Buffer (55:45) 

Standard stock solution: 0.48 mg/mL of USP Ralox- 
ifene Hydrochioride RS in Diluent 



Standard solution: 0.072 mg/mL of USP Rafoxrfene 
Hydrochloride RS in Medium rrom the Standard stock 
solution 

Sample solution: Pass a portion of the solution under 
test through a suitable frlter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 
Column: 3,9-mm x 15-cm; 5-|im packing 11 
Column temperaturę: 30 d 
Flow ratę: I mL/min 
Injection volume: 10 pL 
Run time: NLT 1,3 times the retentron time of 
raloxifene 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
raloxifene hydrochloride (C 2 BH 27 NO 4 S ■ HCI) dissolved: 

Resuit = (ry/rs) xQxVx (1 fi) x 100 

r v - peak response from the Sample solution 

rs - peak response from the Standard solution 

C s = concentration of USP Raloxifene Hydrochloride 
RS in the Standard solution (mg/mL) 

V = volume of Medium, 900 mL 
i = tabel dalm (mg/Tablet) 

Toierances: NLT 80% (Q) of the labeled amount of 
raloKifene hydrochloride (C 28 H 27 NO 4 S ■ HCI) is 
dissolved. 

• Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
e ORGANIC IMPURITIES 

Buffer: Dissolve 9.0 g of monobasic potassium phos- 
phate in 1000 ml of water Add 0.5 ml of phosphoric 
add, and further adjust wfth phosphoric aad or potas¬ 
sium hydroxide solution to a pH of 3.0 ± 0.1. 

Solution A: Buffer and acetonitrile (75:25) 

Solution B: Buffer and acetonitrile (50:50) 

Mobile phase: See Table 1, Adjust the start time of the 
gradient step on the basis of the instrumentu dweil 
volume. 


Table 1 


Time 

fminl 

Solution A 

{%> 

Solution B 

{%> 

0,00 

100 

0 

5,00 

100 

0 

3625 

0 

100 

38.25 

100 

0 

48,00 

100 

0 


Diluent A: Acetonitrile and Buffer (60:40) 

Diluent B: Tetrahydrofuran and methanol (70:30) 
Raloxifene related compound C solution: 0.15 mg/mL 
of USP Raloxifene Related Compound C RS in Diluent B 
System suitability solution: Transfer 1 5 mg of USP 
Raloxifene Hydrochloride RS to a 50-mL volumetric 
fiask, add 1.0 ml of Roloxifene related compound C solu¬ 
tion , and dilute with Diluent A to volume. 

Standard stock solution: 0.06 mg/mL of USP Ralox- 
ifene Hydrochloride RS in Diluent A 
Standard solution: Mix 5 mL of the Standard stock so¬ 
lution and 45 mL of Diluent A t and dilute with Solution A 
to 100.0 mL (0.003 mg/mL). 


Sample solution: Transfer a suffident guantrty of Tab- 
iets to a volumetric fiask of a suitable srze to obtain a 
solution of raloxifene hydrochloride having a concentra¬ 
tion of 6 mg/mL, based on the labei daim. Add Diluent 
A t and shake to dismtegrate the Tablets. Sonicate, if 
necessary, and add Diluent A to vo!ume. Transfer 5 mL 
of this solution to a 10-mL volumetric fiask, and dilute 
with Solution A to volume to obtain a solution havmq a 
concentration of 3 mg/mL of raloxifene hydrochloride, 
based on the label claim. Filier, and use tne elear 
solution. 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-|im base-deactivated 
packing L7 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
łnjection volume: 10 J. 1 L 
System suitability 
Sample; System suitability iolubun 
Suitability reguirements 

Resolution: NLT 3.0 between raloxifene and ralox- 
Ifene related compound C 
Tailing factor: NMT 2.0 for the raloxifene peak 
Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms for NLT 2 times the reten- 
tion time of the rafoxifene peak, and measure all of 
the peak responses. 

Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Resuit = (fu/fs) x (Cs/Q) x 100 

r u ss peak response of each impurity from the 
Sample solution 

^ - peak response of raloxifene from the Standard 

solution 

Cj - concentration of USP Raloxifene Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of raloxifene 

hydrochloride from the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Na me 

Refative 

Ftetention 

Time 

Acceptance 

Criteria, 

NMT 

Rafojdfene 

1.00 

_ 

ftak>xifene related compound O 

1.17 

0.3 

Ary unspedfied indiyrduaf 
impurity 

— 

02 

Totat imourities 

— 

1,0 


1 1 -p - {4-[6-Hydroxy-2-(4 - hyd r oxy pJienyl)bBn^othtophene'3<ęirbonyJ]phe- 
noxy)ethyJ)piperid(ne 1 -oxide. 


ADDKTIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight contamers, 
and storę at controlled room temperaturę, 

• Labeling: When morę than one Dissolution test is given, 
the labeling States the test used only if Test 1 is not used, 

• USP referekce Standard* (ll) 

USP Raloxifene Hydrochloride RS 
USP Raloxifene Related Compound C RS 
H2-H-[6-Hydroxy-2-(44iydroxyphenyl)benzothio- 
phene-3-carbonyl]phenoxy}ethyi)piperidine 1 -oxide. 
C28H 2? NOsS 489.58 
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Ramipril 



C2 3 H»N 2 0i 416.51 

Cyclopenta[6]pyrrole-2-carboxylic acid, 1-[2-[[l-(ethoxy- 
carbonyO^-phenylpropyllaminoJ-l-OKopropylJoctahydro^ 
[2S-i1[^)Ua # 3afl/a%-; 

(25,3a 5,6a 5)-1 -[(5)-N~[(S) *1 -Carboxy- 3-phenylpropyl]ala ny- 
l]octahydrocyclopenta[b]pyrrole-2-carboxylic add, 1-ethyl 
ester [87333-19-5], 

DEFINITION 

Ramipril contains NLT 98.0% and NMT 102.0% of ramipril 
(CijH^N^Os), calcutated on the dried basis. 

IDENTIFICATION 
® A. EEnfrahed Absorption (197K) 

* B: The retention time of the major peak of the Sompie 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* PROCEDURĘ 

Buffer; 0.1% solution of sodium dodecyl sulfate. Adjust 
with phosphoric acid to a pH of 2,4 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (450:550). Adjust 
with phosphoric acid to a pH of 2.75 ± 0.1. 

System suitability solution: 0.2 mg/mL of USP Ramipril 
RS and 0,01 mg/mL of USP Ramipnl Related Compound 
A RS, in Mobile phose 

Standard solution: 0.2 mg/mL of USP Ramipril RS in 
Mobile phase 

Sample stock solution: 1 mg/mL of Ramipril prepared 
as follows. Dissolve 100 mg of Ramipril in 10 mL of ace¬ 
tonitrile in a 100-mL volumetric fiask, and dilute with 
Mobile phase to volume. 

Sample solution: 0.2 mg/mL of Ramipril in Mobile 
phase from Sample stock solution 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,6-mm x 15-cm; packing LI 
Flow ratę: 1,8 m L/min 
Injectlon volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2.0 between ramipril and ramipril 
related compound A 

Column efficiency: NLT 4000 theoretica! plates for 
the ramipnl peak 

Relative standard deviation: NMT 1.0% for ramipril 
peak 
Analysis 

Samples: Standard solution and Sample solution 

Re suit - (r y /rs) x (t s /Cu) x 100 

fu - peak response for ramipril from the Sampie 
solution 

r$ = peak response for ramipril from the Standard 
solution 

Cs = concentration of USP Ramipril RS in the 
Standard solution (mg/ml) 


Cu - concentration of Ramipril in the Sample 
solution (mg/mL) 

Acceptance criteria; 98.0%-l 02.0% on the dried basis 

IMPURITIE5 

■ RE51DUE ON IGNITION (281): NMT 0.1% 

* Limit of Palladium 

Diluent: Water and nitric acid (997:3) 

Standard stock solution: Dissolve 50 mg of palladium 
metal taken in a 1GO-rnL volumetric fiask, in 9 mL of 
hydrochloric acid, and dilute with water to volume. 
Standard Solutions: 0,02, 0,03, and 0,05 jig/mL of pal¬ 
ladium in Diluent from Standard stock solution 
Sample solution: 2 mg/mL of Ramipril in Diluent 
Blank soiution: 1.5 mg/mL of magnesium nitrate in 
Diluent 

instrumentai conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spec trop ho to metry 
Analytical wavelength: 247,6 nm palladium emission 
linę 

Lamp: Palladium hollow-cathode 
Flame: Air-acetylene 

Injectlon voiume: 20 iiL each for the Standard Solu¬ 
tions and Sample solution, and 1 0 pi for the Blank 
solution 

Analysis: Concomitantly determine the absorbances of 
the Standard Solutions , Sampie solution , and the Blank 
solution. Plot the absorbances of the Standard Solutions 
versus the concentration, in jig/mL, of palladium, and 
draw the straight linę best fitting the three plotted 
points. From the graph so obtarned, determine the con¬ 
centration, G, in pg/mL, of palladium in the Sample 
solution . 

Calcu late the pereentage of palladium in the portion of 
Ramipril taken: 

Result = (G/G) x 100 

G - concentration of palladium in the Sample 
soiution (pg/mL) 

G = concentration of Ramipril in the Sample 
solution (pg/mL) 

Acceptance criteria: 20 ppm 

• ORGANIC iMPURITIES 

Solution A: 2.0 g of sodium perehlorate in a mixture of 
800 mL of water and 0.5 mL of triethylamine. Adjust 
with phosphoric acid to a pH of about 3.6 ± 0.1, and 
add 200 mL of acetonitrile. 

Solution B: 2,0 g of sodium perehlorate tn a mixture of 
300 mL of water and 0.5 mL of triethylamine. Adjust 
with phosphoric acid to a pH of about 2.6 ± OJ, and 
add 700 mL of acetonitrile. 

System suitability solution: 0.5 mg/mL each of USP 
Ramipril RS, USP Ramipril Related Compound A RS, USP 
Ramipril Related Compound B RS, USP Ramipril Related 
Compound C RS, and USP Ramipril Related Compound 
D RS in Solution B 

Standard solution: 5ng/mL of USP Ramipril RS in 5o/u- 
tion B 

Sample solution: 1 mg/mL of Ramipril in Soiution A. 
Keep the Sample solution cold until injected. 

Mobile phase: See Tobie 7, 


Table 1 


Time 

Solution A 

Solution B 

(min) 

{%> 


0 

90 

_ 

10 

6 

90 

10 

7 

75 

25 

20 

65 

35 

30 

25 

75 

40 

25 

75 















Table T (Continued) 


Time 

(min) 

Soiution A 
(%> 

Soiution B 
(%) 

45 

90 

10 

55 

90 

10 


[Non—Make adjustments at the 75:25 ratio stage, if 
necessary, to achteve elution of rarniprii 16-19 min af- 
Łer injection of the Standard solution.] 
Chromatographic system 
(See Chromatograpny (62*1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.0-mm x 25-cm; 3-pm packing LI 

Column temperaturę: 65° 

Flow ratę: 1 ml/min 
Injection volume: 10 ul 
System suitability 

Samples: System suitability solution, Standard solution, 
and Somple solution 

[Notę —See Tobie 2 for relative retention timesj 
Suitability reąuirements 

Resolution: NIT 3,0 between ramipril related com- 
pound A and ramipril System suitability soiution 
Tailing factor: G, 8 - 2.0 for ramipril Somple solution 
Relative standard deviation; NMT 5.0% for ramipril 
Standard solution 

Retention time: 16-19 min, Sampfe solution 
Analysis 

Sam pies: Standard solution and Somple solution 
Caicufate the percentage of each specified and any 
other impurity in the portion of Ramipril taken: 

Result = (rufrT) x (Cj/Q,) x (1/f) x 100 

fu = response of each individual peak from the 
Somple solution 

0 = peak response for ramipri] from the Standard 

solution 

Cs - concentration of U5P Ramipril RS in the 
Standard solution (mg/mL) 

Q “ concentration of Ramipril in the Somple 
solution (mg/mL) 

F = relative response factor (see Tobie 2) 
Acceptance criteria; See Table 2 * 


Table 2 


Name 

Relatłve 

Retention 

Time 

Retatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ramipril related com¬ 
pound A 

0.8 

TO 

0.5 

Ramipril 

1.0 

__ 

,— 

Ramipril related com¬ 
pound 8 

1,3 

1*0 

0.5 

Ramipril related com- 
Dound C 

1.5 

0.42 

0.5 

Ramipril related com¬ 
pound D 

1.Ć 

TO 

0.5 

Any other indmdual 
impurity 

— 

— 

0.1 

Total imourities 

— 


1.0 


Acceptance criteria: NMT 0,2% 

ADDIT10NAL REQUIREMENT5 

* Packaging and StoraCE; Preserve in tight containers, 

* USP Reference Standards (11) 

USP Ramipril RS 

USP Ramipril Related Compound A RS 
((25,3aS,6a5>l 4(5)2-[£(5}-1 -(Methoxycarbonyl)- 
3-pheny Ipropy l]am ino]*1 ~oxQpropylj-octahydro- 
cyclopenta[h]pyrroIe- 2 -carboxylic add). 

C 22 H 30 N 2 O s 402.48 
USP Ramipril Related Compound B RS 
((25,3a5,6a5)-l -[(5)2-[[(5)-1 -{Methylethoxy)carbonyl- 
3 -phenylpfopyi]amino]-l-oxopropyl]-octahydro- 
cytlopen ta[b] pyrroIe- 2 -carboxyIic acid). 

Ci^NzOs 430,54 
USP Ramipri] Related Compound C RS 
(25,3a5,óaS)-1 -[(S)2-[[(5)1 -Ethoxycarbonyf*3«cydohexyf 
propyljaminoJd-OKopropy^octahydrocydopenta 
[b]pyrrole- 2 -carboxylic acid. 

CzjHsaN.Oi 422,56 
USP Ramrpril Related Compound D RS 
Ethyl (2S)2-[(35,5a5,8a5, 9a5)-3-methyM ,4-diox- 
odecahydro -1 H-cydopenta[e]pyrrolo[l , 2 -a]pyrazsn- 
2-yl]-4-phenylbutanoate, 

C 23 H 30 M 2 O 4 398,50 


Ramipril Capsules 

DEF1N1TION 

Ramipril Capsules contain NLT 90.0% and NMT 110.0% of 
the labeled amount of CuH^NzOs. 

IDENTIFICATION 

* A. Ultraviolet Absorpbcw (197U) 

Phosphoric add solution: 30 mL/L of phosphoric acid 
In water 

Diiuent; Acetonitrile and Phosphoric acid solution (2:3) 
Standard solution: 0,2 mg/mL of USP Ramipril RS in 
Diiuent. Sonicate for 1 min, if necessary, for complete 
dissofution. 

Sample solution: Use the Somple soiution prepared as 
directed in the Assay. 

Wavelength rangę: 200-400 nm 
Path length: 0,1-cm cel) 

* B. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

B uff er: Dissolve 1 7 g of monobastc potassium phos- 
phate and 11.2 g of sodium perchlorate in 750 mL of 
water in a 1 -L fiask. Dilute with water to volume. Adfust 
with phosphoric add to a pH of 2.3. 

Solution A: Acetonitriie, Buffet ; and water (1:2:2). 

[Notę —Do not filter Solution A.} 

Solution B: Acetonitriie, Buffet , and water (9:10:6). 
[Notę —Do not filter Solution 6.] 

Phosphoric add solution and Diiuent: Prepare as di¬ 
rected in Identification test A. 

Mobile phase: Use the gradient table below. 


SPECU FIC TESTS 

* OPTICAL ROTATtON, Specific Rotation (781S) 

Sample solution: 10 mg/mL, in 0,1 M methanolrc hy- 
drochloric acid 

Acceptance criteria: +32.0° to +38.0°, at 20° 

• Loss ON Drying (731) 

Analysis: Dry under vacuum at a pressure not exceed- 
ing 5 mm of mercury at 60° for 6 h. 


Time 

Solution A 

Solution B 

(mini 

£%1 

f%l 

0 

100 

0 

5 

100 

0 

50 

0 

100 

51 

0 

100 
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Time 

Solution A 

Solution B 

(mini 

f%) 

(W 

51.1 

100 

0 

60 

100 

0 


Standard solution: 0.2 mg/mL of USP Ramipri! RS and 
0.002 mg/mL of USP RamipriI Related Compound A RS 
in Diiuent 

Sample stock solution: Transfer the contents of 8 Cap- 
sules into each of the ffasks as described in Tobie L Add 
Capsuie shells into the flasks. Add acetonitrile per Tobie 
1 , and swirl to agitate the contents. Sonicate for 15 
min, and mechanically shaice for 10 min. Dilute with 
acetonitrile to volume for Capsute strengths 5.0 and 
10 mg onEy, For 1.25- and 2.5-mg Capsules, use the 
solution as is without further diEution. [Notę—E xtracts 
from the vial cap may result in extraneous peaks.] 


Table t 


Strength 
of Capsuie (ma) 

Yolumetric 

Fiask Size (mL)_ 

Acetonitrile 

(mL) 

1.25 

50 

25 

2.5 

100 

50 

5.0 

100 

70 

10 

200 

140 


Sample solution: Nominally 0,2 mg/mL of ramlpfiE m 
Phosphoric add solution from the Sample stock solution. 
Pass through a nylon filter of 0.20-pm porę size, and 
discard the first 2 mL of filtra te. 

Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI with a 
guard column, packing L i 
lemperature: 60° 

FIow ratę: 1.5 mL./min 
injection size: 50 piL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2.5 between ramipril and ramipri! 
related compound A 

Tailing factor: NMT 2.5 for the ramipril peak 
Relative standard deviation: NMT 2.0% for the 
ramipril peak 
Analysis 

Samples; Standard solution and Sample solution 
Calcuiate the percentage of C^H^N^Os, based on the 
label claim, in the portion of Capsules taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru — peak respnnsp of ramipril from the Sampie 
solution 

rs =t peak response of ramipril from the Standard 
solution 

Cs - concentration of ramiprii in the Standard 
solution (mg/mL) 

Cu - nominał concentration of ramipril in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
* PiSSOLUTION (711) 

Medium: 0.1 N hydrochloric add; 500 mL 
Apparatus 2: 50 rpm, with sinkers. [NOTĘ—A suitable 
sinker is catalog number CAPWHT-02 availab!e from 
www.QLA-LLC.com.] 

Time: 30 min 

Standard solution: 0.01 mg/mL of USP Ramiprii RS in 
Medium 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Phosphoric acid solution: Prepare as directed in Identi¬ 
fication test A, 

Mobile phase: Acetonitrile and Phosphoric acid solution 
(2:3) 

Chromatographlc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 

lemperature: 30° 

Flow ratę: 1 mL/min 
Injection size: 25 (ii 
Suitability requirements 
Sample: Standard solution 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calcuiate the percentage of ramipril dissolyed: 

Result = (ru/fs) x (Cs/L) X V x T 00 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of ramiprii in the Standard 
solution (mg/mL) 

I. = labę] claim (mg/CapsuJe) 

V = volume of Medium , 500 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
ramipril is dlssolved. 

® Uniformitv of DOSAGE UNIT5 (905): Meet the 
requirements 

Procedurę for content uniformity 
Phosphoric acid solution: Prepare as directed in Iden¬ 
tification test A. 

Mobile phase: Acetonitrile and Phosphoric acid solution 
(2:3). Pass through a nylon filter of 0.45-j.im porę size. 
Standard solution: 0.03 mg/mL of USP Ramipril RS in 
Mobile phase. Sonicate for 1 min, if not dissotved com- 
pletely. 

Sample solution: Transfer the contents of 1 Capsuie 
into a suitable fiask as described in Tobie 2. Add Mobile 
phase (about 50% of to tal volume), and sonicate for 25 
min. Mechanicalfy shake for 10 min, and dilute with 
Mobile phase to voiume. Further dilute the solution 
from the 10-mg strength Capsuie with Mobile phase , as 
shown in Tobie 2. Pass through a nylon filter of 0.20- 
pm porę size, and discard the first 2 mL of filtrate. 


Tobie 2 


Strength 
of Capsuie 
(mq) 

Volumetric 
Fiask Size 
(mL) 

Dilution 

Volume 

(mL) 

Volumetric 

Ftask 

(mL) 

1,25 

50 

__ 


2.5 

100 

_ 

_ 

5.0 

200 

_ 


10 

50 

6.0 

50 


Chromatographlc system: Proceed as directed in the 
test for Dissolution , 

Analysis 

Sampies: Standard solution and Sample solution 
Calcuiate the percentage of C 23 HJ 2 N 2 G 5 , based on the 
label claim, in the portion of Capsules taken: 

Result = (fu/rs) x (Q/Cu) x 1 00 

Tu = peak response of ramipril from the Sample 
solution 

rs = peak response of ramipril from the Standard 
solution 
























C s = concentration of ramiprii in the Standard 
soiution (mg/mL) 

Cu = concentration of ramipril in the Sample 
soiution (mg/mL) 

IMPURITIES 
Organie Impurities 
• Procedurę 

Buffer, Soiution A, Soiution B, Phosphork acid 
soiution, Diluent, Standard soiution, and Sample so¬ 
iution: Proceed as directed in the Assoy. 

Sensitivity soiution: 0*1 jig/mL of ramipril in Diluent 
from the Standard soiution 

Chromatographic system: Prepare as directed in the 
Assoy* 

Suitabiiity requirements 

Sam pies: Standard soiution and SensitMty soiution 
Re soiution: NLT 2*5 between ramipril and ramipril 
related compound A, Standard soiution 
Tailing factor: NMT 2.5 for the ramipril peak, Stan¬ 
dard soiution 

Relative standard deviation: NMT 2.0% for the 
ramipril peak, Standard soiution 
Signal-to-noise ratio: NLT 10 for the ramipril peak, 
Sensitivity soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por- 
tron of Tablets taken: 

Result - (ru/rs) x (Cs/Qj) x 100 x (7/F) 

ru = peak response of each individual impurity 
from the Sample soiution 

r s = peak response of ramipril from the Standard 
soiution 

Cu = nominał concentration of ramipril in the 
Sample soiution (mg/mL) 

C s = concentration of rami phi rn the Standard 

soiution (mg/mL) 

F = relative response factor (see impurity Tobie) 
Acceptance criteria 

lndivrdual impurities: See Impurity Tobie * 

Total impurities: NMT 8.0% for Capsule strength 
1,25 mg, NMT 7,0% for Capsule strength 2.5 mg, 
and NMT 6.0% for Capsule strengths 5 mg and 
10 mg. [Notę —Total impurities indude the sum of in- 
dividuaf specified and unspecified degradants. Disre- 
gard any peak below 0*1%,] 


ADDITIONAL REQUIREIVIENTS 

* Packaging and Storage: Preserve in welUciosed con- 
tainers, and storę at controlled room temperaturę. 

* USP Reference Standard; (11) 

U5P Ramipril RS 

USP Ramipril Related Compound A RS 
(25,3a5,óa5)-l-[(5)2-[[(5)l -(Methoxycarbonyl)-3-phenyl- 

f >ropyf]amino]-l-oxopropyl]-Gctahydrocyc(openta 
b]pyrrole“2<arboxylic acid. 

CuHioN 2 Qs 402.48 


Ranitidine Hydrochloride 



C|)H2 2 N^0 3 S ■ HCI 350.86 

1,1 -Ethenediamine, N-[2-[[[5-[(dimethylamino)methy!]‘ 
24uranyi]-methyl]thio]ethyl3-N^methyh2mitrO’', 
rionohydrochloride. 

N-[2*[[[5-[(Dimethyiamino)methyl]- 
2-furanyl]methyl]thio]ethyO-N-methyl-2-nitro-l ,1 - 
ethenediamine, hydrochtoride [66357-59-3]* 

» Ranitidine Hydrochloride contains not (ess 
than 97*5 percent and not morę than 102*0 per- 
cent of Ci3Hz2N.iOs5 * HCI, calculated on the 
dried basis, 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Ranitidine Hydrochloride RS 
USP Ranitidine Resolution Mixture RS 

It is a mixture of ranitidine hydrochloride and four re¬ 
lated impurities: ranitidine-/V-oxide, ranitidine complex 
nitroacetamide, ranitidine diamine hemifumarate, and 
ranitidine amino alcohol hemifumarate. 
Ranitidine-N-oxide: N,N-dimethyi[5-[[[2-[n -(methyl- 
amino)-2-mtroethenyt]amino]ethyl]sulphanyl]meth- 
y Ijf u ran -2 -y I ] m etha namine N-ok i de, 


Impurity Table 


Marne 

Relative 

RetentEon 

Time 

Relatbe 

Factor 

Acceptance 

Criteria, 

NMT (%) 
for 

1.25-mg 
CapsuEes 

Acceptance 

Criteria, 

NMT (%) 
for 

2.5-mg 

CapsuJes 

Acceptance 

Criteria, 

NMT (%) 
for 

5 mg and 10 mg 
Ca psu (es 

Ramipril diacid 

0.24 

0.41 

T,0 

1.0 

1/0 

Ramipril related compound 

A* 

072 





Ramipril diacid impurity- 1 

0.85 

_ 

_ 

_ 

_ _ 

Ramipril 

1 

— 

_ 

_ 

_ 

Ramiprii related compound 

B* 

1*31 





Ramipril related compound 

O 

1.68 





Ramipril related compound 

D b 

1,84 

1 

8.0 

5.5 

5.0 

Any other fndividual un- 
soedfed deoradant 



0.2 

0.2 

0.2 


a Dteregard thii impurity as it is process related and is controlled in the drug substance 

b Ethyl (2S>2T{3S,5a5,8aS,9a5}- 3-methyM ,4-diojcodecahydfO’2H-cyd9penta[4 ( 5]pyrrolo[l ,2-a|pyrazin-2-yfj-^-phenylbutano^te {Ramiprii diketoptperazine). 
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Ranltidine complex nitroacetamide: N'[2-[[[5-[(dimethyI- 
amino)methyl]fyran-2-yl]methyl]sulphanyl]ethyl]-2-ni- 
troacetamide. 

Ranitidine diamine hemifumarate (reiated compound A): 
5-[[(2-aminoethyl)thio]methyt]-HW-d>rTiethyl- 
2-furanmethanamine, hemifumarate salt* 

Ranitidine amino alcohof hemifumarate: [5-[(dimethylamr- 
no)methyl]f u ra n-2-yf]methanoi. 

Identification— 

A: Infrared Absorption (197M), 

B: Uitravio!et Absorption <197 U}— 

Solution: 10 pg per mL. 

Medium: water. 

Absorptivities at 229 nm and 315 nm, caleulated on the 
drred basis, do not differ by morę than 3,0%, 

C: A solution of It meets the reauirements of the tests for 
Chlońdei 191), 

P« (791): between 4.5 and 6.0, in a solution (1 in 100). 
Loss on drying (731)—Dry it in vacuum at 60° for 3 hours: 
it Iosps not mnre than fl.75% of its weight. 

Restdue on ignition (281): not morę than 0.1%, 
Chromatographic purSty— 

Diluent, Mobile phase, Resolution solution , and Chromoto- 
graphk system—P roceed as directed in the Assay, 

Standard solution —Prepare as directed for Standard prepa - 
ration in the Assay. 

Test solution —Prepare as directed for Assay preparation in 
the Assay , 

Procedurę —Separately inject equaf volumes (about 10 uL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chroma tograrm, and ideotify the 
ranitidine peak and the peaks due to impurities and degra- 
dation products listed in the table below. 


Name 

Relative 
Hetentłon Time 

Ranitidine simple nitroacetamide 1 

0.14 

Ranitidine ęmme 2 

0.21 

Ranitidine amino alcohol 3 

0.45 

Ranitidine diamine* 

0.57 

Ranitidine S-oxkfe s 

0.64 

Ranitidine AAoKtde 4 

0.72 

Ranitidine comptex nitroacetamide 7 

0.84 

Ranitidine formaldehyde adduct 0 

1.36 

Ranitidine te-comoound 9 

1.75 


1 ^Methyj-2-nłtrOe5CeUimide, 

2 3-(MethylaminQ)-5,6-dlhydra-2W-1 ,4-thiazin«2*one oidrne, 

3 {5-[(Dimethytamfno)methyI]furan-2-yl}methanol, 

4 5-( [(2 -Ami noethyl) t lii oJme l hyf) - N , N-di m ethyI - 2 -f u ran rn e l ha na m i ne (rani- 
Lidine reiated compound A). 

s N- {2-[( (5-[ (D imethyłam inojmethyl] -24u ranyI] methyI}s u Ifi ny I ] ettiytJ - AT-m et h- 
yl-2-nitro-IJ-ethenediamrne (ranitidine reiated compound C). 

6 N t /V-Dimethyl(S-(((2-([1 -(methylamino)-2-niiroethenyj3aminoJethyl) 
sul phanyl]me IhyiJ fu ran - 2-y I Jme t hanami ne N-ox tde. 

7 AA{2- [({S -f (Di me Lh plami no) methy I Jfu ran-2-ył) met hy l)suf phany IJethy I} -Z-nl- 
troacetamtde. 

* 2, Z -Methy te nebb( N- {2-[( (5-[(d i m ethy I a m ino) m et hy I j f uran - 2-y I) methy I) - 
5ulphanyl]ethyl}«AT -merhyl-2-nftroethene-l ,1 -d laminę), 

9 N, W-bis{2-[([5 - [{Di m eLhylamino)methyIJ-2-furanyl)methyl)thiojethy\} 2-nEtro- 
l r l-ethenediamine (ranitidine reiated compound B). 

Measure the responses for the major peaks, and calcuiate 
the percentage of each impurity in the port km of Ranitidine 
Hydrochloride taken by the formula: 

]Q0CV/W(r,f r s ) 

in which C is the concentration, rn mg per mL, of ranitidine 
hydrochloride in the Standard solution; V is the volume, in 


mL, of the Test solution; W is the weight, in mg, of Rani¬ 
tidine Hydrochloride taken to prepare the Test solution; ry is 
the peak response for each impurity obtained from the Test 
solution; ana r$ is the ranitidine peak response obtained from 
the Standard solution: not morę than 0.3% of ranitidine bis- 
compound is found, not morę than 0.1% of any other sin¬ 
gle impurity is found, and not morę than 0.5% of total 
impurities (s found. The reporting level for impurities is 
0.05%. 

Assay— 

Phosphate buffer— Place approximate!v 1900mL of water 
in a 2,0-L volumetric fiask, accurately add 6,8 mL of phos- 
phoric acid, and mix. Accurately add 8.6 mL of 50% sodium 
hydroK ide solution, and di lute with water to volume. If nec- 
essary, adjust with 50% sodium hydroxide solution or phos- 
phonc acid to a pH of 7.1, and filter. 

Solution A —Prepare a mixture of Phosphate buffer and ac- 
etonitrile (98:2). 

Solution B —Prepare a mixture of Phosphate buffer and ac- 
etonitrile (78:22). 

Mobile phase— Use yariable mixtures of Solution A and So¬ 
lution B as directed for Chromatographk system , Make ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621}). 

Dlłuent— Use Solution A , 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Ranitidine Hydrochloride RS in Diluent to 
obtain a solution havinq a known concentration of about 
0.125 mg of ranitidine hydrochloride per mL. 

Resotution solution —Transfer about 1.3 mg of USP Rani¬ 
tidine Resolution Mixture RS to a 10-mL volumetric fiask, 
and dissolve in and dilute with Diluent to volume. [notc— 
USP Ranitidine Resolution Mixture RS contains ranitidine hy¬ 
drochloride and four reiated impurities: ranitidine amino al- 
cohol hemifumarate, ranitidine diamine hemifumarate, rani¬ 
tidine N- oxide, and ranitidine comp!ex nitroacetamide.] 

Assay preparation—Transfer about 25 mg of Ranitidine 
Hydrochloride, accurately weighed, to a 200-mL volumetric 
fiask. Dissolve In and dilute with Diluent to volume, and mix. 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 230-nm detector 
and a 4,6-mm x 10-cm column containing 3.5-um packing 
LI that is stable from pH 1 to 12. The flow ratę is about 
1,5 mL per minutę. The column temperaturę is maintained 
at 35°. The chromatograph js programmed as follows. 


Time 

(minutes) 

Solution A 

Solution 8 

Elution 

0-10 

1Q0-»Q 

0^100 

linear gradient 

10-15 

0 

100 

isocratic 

15-16 

0-^100 

100-^0 

llnear gradient 

16-20 

100 

0 

re-equ]Iib radon 


Chromatograph the Resolution solution , and idendfy the 
peaks using tne tabie of impurities and degradation prod¬ 
ucts (found above): the resolution, /?, between the peaks for 
ranitidine N-oxide and ranitidine complex nitroacetamide is 
not less than 1.5. Chromatograph the Standard preparation, 
and record the peak responses as directed for Procedurę: the 
relative standard deviation for replicate injections is not 
morę than 1.0%. 

Procedura —Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calcuiate the percentage 









UJI “ łJ 


itwui iuyi upr u / ntu iiuun ic j j /j 


of CuHai^OaS ■ HCI in the portion of Ranitidine Hydrochlo¬ 
ride taken by the formula: 

100(Cj/Q/)(ftf/rs) 

in which Q and Cu are the concentrations, in mg per mL, 
of ranitidine hydrochloride in the Standard preparation and 
the Assay preporotion, respectively; and and r s are the 
peak responses obtained from the Assay preparation and the 
Standara preparation, respectively. 


Ranitidine Injection 

» Ranitidine injection is a stenie solution of Rani¬ 
tidine Hydrochloride in Water for Injection. It 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 110,0 percent of the la- 
beled amount of ranitidine (CuH^N^OsS). 

Paclcaging and storage—Preserve in single-dose or in 
multiple-dose contalners of Type I glass, protected from 
Ifght Storę betów 30°. Do not freeze. 

Labeling—La bel Injection to State both the eon tent of the 
active moiety and the content of the salt used in formulat- 
ing the article. 


Change to read: 

USP Reference standardu (11)— 

USP Ranitidine Hydrochloride RS 
USP Ranitidine Related Compound A RS 

5-[[{2-Aminoethyl)thio]methyl]-N,W-dimethyl- 
24uranmethanamine, hemifumarate salt. 

USP Ranitidine Related Compound C RS 

*W-(2-[{{5-[(Dimethylamino)methylJ*24uranyl}- 
methyl)sulfinyl]ethyl)-W-methyl-2mitro-1,1- 
ethenediamine,# ł*jur* 20 ] 6 j 
Identification— 

A: The Rf value of the principal spot observed in the 
chromatogram of the Test preparation obtained as directed 
rn the Chromatographic purity test corresponds to that ob¬ 
tained from the Standard preparation, 

B: The retention time of the major peak in the chromato¬ 
gram of the Assoy preparation corresponds to that in the 
chrom a tog ram of the 5 fon do rd preparation , as obtained in 
the Assay: 

Bacteriaf Endotoxfn$ Test <S5)—It contains not morę 
than 7.00 USP Endotoxin Units per mg of ranitidine. 
pH (791): between 67 and 73. 

Particulate Matter in Injectiom (783): meets the re- 
guirements under small-voiume injections. 

Chromatographic purity— 

Test preparation —DNute Injection quantitatively with 
water, if necessary, to obtain a solution containing 25 mg of 
ranitidine per mL. [notę—U se Injection of tower co n centra- 
tion without dilution as directed under Procedurę.] 

Standard preparation—DissoWe USP Ranitidine Hydrochlo¬ 
ride RS in water to obtain a solution having a known eon- 
centra tion of 560 pg per ml. Dii Ute portions of this Storr- 
dard preparation quantitatively with water to obtain 
Solutions havtng concentrations of 28Q pg per mL (Diluted 
standard preparation A) t 140 pg per ml {Diluted standard 
preparation B), 84 pg per mL (Diluted standard preparation 
Q, 28 pg per mL (Diluted standard preparation D), and 
14 pg per mL (Diluted standard preparation £), respect i vdy. 


Resolution preparation —Dissolve USP Ranitidine Reiated 
Compound A RS in methano! to obtain a solution having a 
known concentration of 1.27 mg per ml. 

Procedurę—Apply separately 10 pL of the Standard prepa¬ 
ration, Diluted standard preparations A, B, C, D and E, and 
the required volume of the Test preparation, equivalent to 
250 pg of ranitidine, to a suitable tnin-layer chromato- 
raphic piąte {see Chromatography (621)) coated with a 
35-mm layer of chromatographic silica gel mixture. In ad- 
di:ion, apply separately a further loading of the same vol- 
ume of the Test preparation to the same piąte, and on top 
of this application, apply lOpL of the Resofution preparation . 
Aliow the spots to dry, and develop the chromatograms in a 
soivent system consisting of a mixture of ethyl acetate, iso- 
propyl afcohol, ammonium hydroxtde, and water 
(25:15:5:1) until the solvent front has moved not less than 
15 cm from the origin. Remove the piąte from the develop- 
ing cham ber, mark the solvent front, and aliow to air-dry. 
Expose the piąte to iodine vapors in a closed chamber until 
the chromatogram is fulty revealed. Examine the piąte and 
compare the Entensities of any secondary spots observed in 
the chromatogram of the Test preparation with those of the 
pr ncipal spots in the chromatograms of the Standard prepa- 
raiion and Diluted standard preparations (A, B f C, T), and Ą: 
the system suitability requErements are met when there is 
complete resolution between the primary spots of the Test 
preparation , and the Resolution preparation and if a spot is 
observed in the chromatogram of Diluted standard prepara¬ 
tion E The major secondary spot is not greater in size or 
intensity than the principal spot produced by the Standard 
preparation (2.0%), and no other secondary spot is greater 
in size or intensity than the principal spot produced by Di- 
luted standard preparation A (1.0%). The sum of the intensi¬ 
ties of all secondary spots obtained from the Test prepara¬ 
tion, corresponds to not morę than 5.0%. 

Other requirements—It meets the reguirements under fn- 
jections and Impianted Drug Products (1). 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and 0.1 M agueous ammonium acetate (85 : 15). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
guantily of USP Ranitidine Hydrochloride RS in Mobile phase 
to obtain a solution having a known concentration of about 
0.112 mg (equivalent to 0.100 mg of ranitidine base) per 

mL. 

System suitability solution —Dissolve accurately weighed 
quantitie$ of USP Ranitidine Hydrochloride RS and USP Rani¬ 
tidine Related Compound C RS tn Mobile phase to obtain a 
solution having known concentrations of about 0.112 mg 
per mL and 0.01 mg per mL, respectively. 

Assay preparation —Pil u te an accurately measured volume 
of Injection, quantitativdy and stepwise if necessary, with 
Mobile phase to obtain a solution naving a concentration of 
0.1 mg of ranitidine per mL. 

Chromatographic system {see Chromatography (621))—The 
ligiiid chromatograph is equipped with a 322-nm detector 
and a 4.6-mm x 20- to 30-cm column that contains packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the System suitability solution, and record the peak responses 
as directed for Procedurę: the resolution, R, between rani- 
tldne hydrochtoride and A/-[2-[[[5-[(dimethylamino)methyl]- 
2-f jranyl]methyi]sulfinyl]ethyl]-Af-methyl-2-nitro-l ,1 - 
ethenediamine (ranitidine related compound C) is not less 
than 1.5. Chromatograph the Standard preparation, and re¬ 
cord the peak responses as directed for Procedurę: the tai ling 
factor for the ranitidine hydrochloride peak is not morę than 
2.C; the column effidency determined from the ranitidine 
hydrochloride peak is not less than 700 theoretical plates; 
and the rełative standard deviation for replicate m] ł eetions is 
not morę than 2%. 
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Procedurę— Sęparately inject equal volumes (about IGjiL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the ch ro ma to grams, and meas- 
ure the area responses for the major peaks. Calcutate the 
quantity, in mg, of CuH^NUOjS j n the portion of Injection 
taken by the formula: 

(314.40 / $SQ.87)(L/D)(Q(ruł r 5 ) 

in which 314,40 and 350,87 are the molecular weights of 
ranitidine and ranitidine hydrochloride, respectivefy; £ is the 
labeled guantity of ranitidine in the Injection taken; D is the 
concentration, in mg per mL, of ranitidine in the Assay prep¬ 
aration on the basis of the labeled guantrty and the extent 
of dilution; C is the concentration, in mg per mL, of USP 
Ranitidine Hydrochloride RS in the Standard preparation; and 
r u and r% are the peak area responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


RamtBdine Orał Solution 


» Ranitidine Orał Solution is a solution of Rani¬ 
tidine Hydrochloride in water. It contains the 
equivalent of not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of ranitidine (CUH 22 N 4 O 3 S). 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę below 25 q , Do not freeze. 


Change to read; 

USP Reference standard* (11) — 

USP Ranitidine Hydrochloride RS 
USP Ranitidine Reiated Compound A RS 

5-[[(2-Aminoethyl)thro]methyl]-HN-dimethyh 
2-furanmethanamine, hemifumarate salt 
USP Ranitidine Reiated Compound C RS 

*W-{2-[([5-[(Dimethylamino)methy]]-2-furanyl}- 
methy l)sulfmyl]ethyJ}-A/ f -methy U2-nitro-1,1 - 
ethenediamine.# (irr ł;( 3 n? 2 oi 6 j 
Identification— 

A: The value of Ihe principal spot observed in the 
chromatogram of the Test preparation obtained as directed 
in the Chromatographic purity test corresponds to that ob¬ 
tained from the Standard preparation. 

B: The retention tlme of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation r, as obtained in 
the Assay. 

Microbial enumeration tests (61 > and Tests for speci- 
fied microorganisms (62)—it meets the reauirements of 
the tests for absenee of Salmonella species and Escheńchia 
coli; and the total aerobic microbial count does not exceed 
1 GO cfu per mL, 

pH (791): between 6,7 and 7.5, 

Chromatographic purity— 

Test preparation — [notę —Apply a quanttty of extractives 
from Orał Solution to the chromatographic piąte so as to 
achieve a nominał loading of 200 pg of ranitidine.] Transfer 
a welghed quantity of Orał Solution, equivalent to 10 mg of 
ranitidine, to a suitable syringe. Atfach the tip of the syrmge 
to the top of a cartridge (11 mm x 12 mm) of vofume 
0.5 mL containing 0,4 g of an LI packing for hrgh-pressure 
liąuid chromatography that has been previously prepared by 
passage of 10 ml of methanol followed by passage of 
20 mL of 0,5 M ammonia solution. Add 2.0 mL of 0.5 M 


ammonia solution to the syringe and force the mixture 
slowly through the cartridge. Repeat with 2 further 3-mL 
portions of 0,5 M ammonia solution. Discard all the !lquid 
that has traversed the cartridge. Pass 5 mL of a mixture of 
0.1 M hydrochioric aeid and methanol (3:1) through the 
cartridge, and collect the eiuant in a elean round-bottom, 
25-mL fiask, Repeat this with another 5-mL portion of the 
same eluting tnixture and collect the eiuant in the same 
fiask, Evaporate the contents of the fiask to dryness at a 
temperaturę not exceeding 30°. Redissolve the residue in 
1,0 mL of a mixture of methanol and water (50:50), 

Standard preparation— Dissolve USP Ranitidine Hydrochlo¬ 
ride RS in a mixture of methanol and water (50:50) to ob- 
tain a solution having a known concentration of 448 pg 
(equivalent to 400 pg of ranitidine) per mL, Dilute portions 
of this Standard preparation quantitatively with the mixture 
of methanol and water (50:50) to obtain Solutions having 
concentrations of 224 pg per mL (Diluted standard prepara¬ 
tion Al 112 pg per mL (Diluted standard preparation S), 

56 ug per mL (utluted standard preparation C), 22 pg per mL 
(Diluted standard preparation D) f and 11 pg per mL (Diluted 
standard preparation t), respectively. 

Resolution preparation— Dissolve USP Ranitidine Reiated 
Compound A RS in methanol to obtain a solution having a 
known concentration of 1.27 mg per mL. 

Procedurę —Apply separately 10pL of the Standard prepa¬ 
ration , the Diluted standard preparathns (A , B, C, D, and £J, 
and 20 pL (superposition of 2 x 10 pL) of the Test prepara¬ 
tion to a suitable thin-layer chromatographic piąte (see 
Chromatography (621» coated with a 0,25-mm layer of 
chromatographic silica gel mixture. In addition, apply sepa¬ 
rately a further loading of 10 pL of the Test preparation to 
the same piąte, and on top of this application, appły 10 pL 
of the Resolution preparation . Al Iow tne spots to dry, and 
develop the chromatograms in a so!vent system consisting 
of a mixture of ethyl acetate, isopropyl alcohof, ammonium 
hytfroxide, and water (25:15:5:1) until the solvent front has 
moved not less than 15 cm from the origin. Remove the 
piąte from the developing cham ber, mark the solvent front, 
and allow to air-dry. Expose the piąte to iodine vapors in a 
closed chamber until the chromatogram is fully revealed. 
Examine the piąte and compare the intensities of any sec- 
oncfary spots observed in the chromatogram of the 
preparation with those of the principal spots in the chromat¬ 
ograms of the Standard preparation and Diluted standard 
preparathns (A, B, C, D, and E): the system suitabifity re- 
quirements are met when there is complete resolution be¬ 
tween the primary spots of the Test preparation and the Res¬ 
olution preparation and if a spot is observed in the chro- 
ma:ogram of Diluted standard preparation E . The major sec- 
ondary spot is not greater In size or intensity than the pnn- 
cipa! spot producea by the Standard preparation (2.0%), 
anc no other secondary spot is greater in size or intensity 
than the principal spot producea by Diluted standard prepa¬ 
ration A (1.0%), The sum of the intensities of all secondary 
spots obtained from the Test preparation corresponds to not 
mo'e than 5,0%, [notę —Spots establtshed as arising from 
other components in the formulation are to be ignored.] 
Assay— 

Mobile phase , Standard preparation, System suitability solu¬ 
tion t and Chromatographic system— Prepare as directed in 
the Assay under Ranitidine Injection, the chromatographic 
column being fitted with a suitable pre-coiumn also contain¬ 
ing packing LI. 

Assoy preparation— Dilute an accurately measured quan- 
tity of Orał Solution, quantitatively, and stepwise if neces- 
sary, with Mobile phase to obtain a solution having a con¬ 
centration of 0.1 mg of ranitidine per mL, 

Procedurę— 5eparately inject an equal quantity (about 
IOjiL) of the Standard preparation and the Assay preparation 
into the chromatograph, record the chromatograms, and 
measure the area responses for the major peaks. Calcu late 
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Ehe ąuantity, in mg, of ranitidme (CrjH^NoOjS) in the por- 
tion of Ora! Solution taken by the formula: 

(314.40 / 350.87)(L / D)(Q(ru i r$) 

in which 314.40 and 350.87 are the molecular weights of 
ranitidine and ranitidine hydrochloride respectively; i h the 
labeled quantity of ranitidme in the Orał Solution taken; D is 
the concentration, in mg per mL, of ranitidine in the Assay 
preparation, on the basis of the labeled ąuantity and the 
extent of dilution; C is the concentration, in mg per mL, of 
USP Ranitidine Hydrochloride RS in the Standard preparation ; 
and r u and n are the peak area responses obtained from the 
Assay preparation and the Standard preparation , respective!y. 


Ranitidine Tablets 


» Ranitidine Tablets contain an amount of rani¬ 
tidine hydrochloride (C 13 H 22 N 4 O 3 S * HCI) equiva- 
lent to not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of 
ranitidine (C13H22N4O3S). 

Packaging and storage —Preserve in tight, iight-resistant 
containers. 


Change to read: 

USP Reference standards (11)— 

USP Ranitidine Hydrochloride RS 
USP Ranitidine Related Compound A RS 

5-[[(2-Aminoethyl)thio]methyl]-W,A/-dimethyh 
2 -furanmethanamine, hemirumarate salt. 

USP Ranitidine Related Compound C RS 

•W-{2-[((5-[(Dimethylamino)methyl]-2'furanyl}- 
methyf)sulfinyl]ethyl}*W'-methyl- 2 -nitro-l ,1 - 
ethenediamine.# rtRn i.jufv 2 oi*> 

Identification— 

A: The R f value of the principaJ spot observed in the 
chromatogram of the Test preparation obtained as directed 
in Ehe Chromatographic purity test corresponds to that ob¬ 
tained from the Standard preparation, 

B: The retention time of the major peak in the chromato¬ 
gram of the 4ssay preparation corresponds to that of the 
major peak in the chromatogram of the Standard prepara¬ 
tion as obtained in the Assay. 

C: Shake a quantity of crushed Tablets, equivalent to 
about 100 mg of ranitidine, with 2 ml of water, and filter; 
the filtrate responds to the tests for Chbride (191). 
Dissolution (711)— 

Medium: water; 900 mL, 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C 1 JH 22 N 4 O 3 S dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 314 nm using filtered portions of the 
solution under test, suitably diiuted with water, if necessary, 
in tomparison with a Standard solution having a known 
concentration of USP Ranitidine Hydrochloride RS in the 
same medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C^HziN^iChS is dissolved in 45 minutes, 

Uniformity of dosage unłts (905): meet the reguire- 
ments. 

Chromatographic purity— 

Test preparation—? repare a filtered solution in methanoi 
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22.4 mg of ranitidine hydrochloride per mL) by shaking an 
appropriate number of Tablets in a suitable voIume of meth¬ 
anoi until the tablets have disintegrated completely. 

Standard preparations —Dissofve USP Ranitidine Hydro¬ 
chloride RS in methanoi to obtain a solution having a 
known concentration of 0.22 mg per mL. Dilute portions of 
this Standard preparation quantitatively with methanoi to 
obtain Solutions naving concentrations of 110 pg per mL 
(Diiuted standard preparation A), 66 pg per mL (Diiuted stan¬ 
dard preparation 8), 22 j-ig per mL (Diiuted standard prepara¬ 
tion Q, and 11 m 9 per ntL ( Diiuted standard preparation D), 
respectively. 

Resoiution preparation —Dissolve USP Ranitidine Related 
Compound A RS, 5-[[(2-aminoethyl)thio]methyl]-HN-di- 
methyl-2-furanmethanamine, hemifumarate salt, in metha¬ 
noi to obtain a solution having a known concentration of 
1.27 mg per mL. 

Procedurę—Apply separately 10 pi of the Test preparation , 
the Standard preparation , and Diiuted standard preparations 
A, B , C, and D to a suitable thin-layer chromatographic piąte 
(see Chromatograpiiy (621)) coated with a 0.25-mm layer of 
chromatographic silfca gel mixture. In addition, apply sepa¬ 
rately 10 pi of the Test preparation to the same piąte, and 
on top of this application, apply 10 pL of the Resoiution 
preparation . Al Iow the spots to dry, and develop the chro¬ 
matograms in a solvent system consisting of a mixture of 
ethyl acetate, isopropyi alcohof, ammonlum hydroxide, and 
water (25:15:5:1) until the solvent front has moved not less 
than 15 cm from the origin. Remove the piąte from the de- 
ve oping chamber, mark the $olvent front, and air-dry. Ex- 
pose the piąte to iodine vapor in a closed chamber until the 
chromatogram is fully reveafed. Examine the piąte, and 
compare Cne intensities of any secondary spots observed in 
the chromatogram of the Test preparation with those of the 
Principal spots in the chromatograms of the Standard prepo- 
ration and Diiuted standard preparations A t B , C, and D: the 
system suitabNity requirements are met if there is complete 
resoiution between the primary spots in the chromatogram 
of the combined Test preparation and the Resoiution prepara¬ 
tion , and if a spot is oo$erved in the chromatogram of Di- 
luted standard preparation D. No single secondary spot ex- 
hibits an intensity greater than that of Diiuted standard 
preparation A (0.5%), and no other secondary spot exhibits 
an intensity greater than that of Diiuted standard preparation 
B (0.3%). The sum of the intensities of all secondary spots 
obtained from the Test preparation correspond to not morę 
than 2.0%. 

Assay— 

Mobile phase , Standard preparation , 5ysfem suitability sofu- 
tion f and Chromatographic system —Prepare as directed in 
the Assay under Ranitidine Injection. 

Assay preparation —Transfer 10 Tablets to a minimum of 
250 ml of Mobile phase f accurately measured. Shake the 
rrtbcture until the Tablets have disintegrated completely, and 
filter. Dilute the filtrate quantitatively, and stepwise if neces¬ 
sary, with Mobile phase to obtain a solution having a eon- 
centration of ranitidine similar to that of the Standard prepa¬ 
ration . 

Procedurę —Separately injeet equal volumes (about 10 pL) 
of :he Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of CnH^N^iOjS in the portion of Tablets 
taken by the formula: 

(314.40 / 350.87)(L / D)(Q(r w / r s ) 

in which 314.40 and 350.87 are the molecular weights of 
ranitidine and ranitidine hydrochloride, respectively; i is the 
labeled amount, rn mg, or ranitidine in each tablet; D is the 
concentration, in mg per mL, of ranitidine in the Assay prep¬ 
aration, based on the labeled ąuantity per Tablet and the 
extent of dilution; C is the concentration, in mg per mL, of 
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USP Ranitidine Hydrochloride RS in the Standard preparation ; 
and r u and r* are the peak area responses obtained from the 
Assay preparation and the Standard preparation, respectively. 


Ranitidine in Sodium Chloride Injection 

» Ranitidine in Sodium Chloride Injection is a 
stenie solution of Ranitidine Hydrochloride and 
Sodium Chloride in Water for Injection. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the fabeled amounts of 
both ranitidine (C13H22N.1O3S) and sodium 
chloride. 

Packaging and storage —Preserve in glass containers, 
preferably of Type ( or Type l[ glass, or in containers of 
suitabie plasttc, protected from Irght. Storę at a temperaturę 
between 2° and 25°, Do not freeze. 


Change to read: 

USP Reference standards (11)— 

USP Ranitidine Hydrochloride RS 
USP Ranitidine Related Compound A RS 

M[(2-Ammoethyl)thio]methyl]-N,N-dimethyl- 
2-furanmethanamine, hemrfumarate salt. 

USP Ranitidine Related Compound C RS 

W-{2-[({5-[(Dimethylamtno)methyl]-2-furanyl}- 
methy[)5ulfjnyl]ethyl}-N'-methyf-2-nitro*1,l - 
ethenediamine,® (Efm Htuf&ttj 
Bdentification— 

A: The Rr value of the principal spot observed in the 
chrom a (.ogram of the Test preparation obtained as directed 
in the Chromatographic purity test corresponds to that ob¬ 
tained from the Standard preparation. 

B: The retention time of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that in the 
chromatogram of the Standard preparation as obtained in 
the Assay. 

C; Meets the reguirements of the tests for Sodium (191) 
and for Chloride (191), 

Bacterial Endotoxins Test (85)—It contains not morę 
than 7-0 USP Endotoxin Units per mg of ranitidine, 
pH (791): between 6.7 and 7,3. 

Chromatographk purity— 

Test preparation— [ngte— Apply a guanlity of extractfves 
from Injection to the chromatographłc piąte to achieve a 
nominał loadina of 200 pa of ranitidine.] Transfer an accu- 
rately measureo volume or Injection, equfvalent to 10 mg of 
ranitidine, to a suitabie ffask, add about 5 times this volume 
of alcohol, and evaporate to dryness at a temperaturę not 
exceeding 30 f \ Reaissolve the residue in 1,0 mL of a mixture 
of methanol and water (50:50). 

Standard preparation —Dissolve USP Ranitidine Hydrochlo¬ 
ride RS in a mixture of methanol and water (50:50) to ob- 
tain a Standard preparation having a known concentration of 
672 pg (equivafent to 600 pg of ranitidine base) per ml. 
Dilute portbns of this Standard preparation quantitatively, 
and stepwise if netessary, with the mixture of methanol and 
water (50:50) to obtain Solutions having concentrations of 
448 Mg P^r mL (Diluted standard preparation A) t 224 pg per 
mL (Diluted standard preparoLion B), 112 pg per mL (Diluted 
standard preparation Q, 56 Mg per ml (Diluted standard 
preparation u), and 11 pg per mL (Diluted standard prepara¬ 
tion £}, respectively. 


Resolution preparation —Dissolve USP Ranitidine Related 
Compound A RS in methanol to obtain a solution having a 
known concentration of 1.27 mg per ml. 

Procedurę —Apply separately 10 pL of the Standard prepa- 
ration t the Diluted standard preparations (A, B t C, D, and £} 
and 20 pL (superposition of 2 x 10 pL) of the Tesf prepara¬ 
tion to a suitabie thin-layer chromatographic piąte (see 
Chromatography (62 1 )) coated with a 0.25-mm 1 ayer of 
chromatographic silica gel mixture, In addition, apply sępa- 
rately a further loading of 10 pL of the Test preparation to 
the same piąte, and on top of this appiication, apply 10 pL 
of the Resolution preparation . Al Iow tne spots to dry, and 
de^elop the chromatograms in a solvent system consisting 
of a mixture of ethyi acetate, isopropyl alcohol, ammonium 
hydroxide, and water (25:15:5:1) until the so!vent front has 
moved not less than 15 cm from the origin. Remove the 
piąte from the devefoping chamber, mark the solvent front, 
and aJlow to air-dry. Expose the piąte to iodine vapors in a 
clcsed chamber until the chromatogram is fulfy revealed, 
Examine the piąte and compare the intensities of any sec- 
ondary spots observed in the chromatogram of the Test 
preparation with those of the prinapal spots in the chromat¬ 
ograms of the Standard preparation and Diluted standard 
preparations (Ą 8 , C, D, and E): the system suitability re- 
guirements are met when there fs complete resolution be¬ 
tween the primary spots of the Test preparation and the Res¬ 
olution preparation and if a spot is observed in the 
chromatogram of Diiuted standard preparation £. The major 
secondary spot is not greater in size or in intensity than the 
Principal spot produced by the Standard preparation (3.0%), 
and no other secondary spot is greater in size or intensity 
than the principal spot produced by Diluted standard prepa¬ 
ration A (2,0%). The sum of the intensities of a II secondary 
spots obtained from the Test preparation corresponds to not 
morę than 6 . 0 %. 

Other reąuirements —It meets the reguirements under In- 
jectlons and Impianted Drug Products (1). 

Assay for ranitidine— 

Mobile phase. Standard preparation, System su i ta bili ty solu- 
thn, and Chroma tog raphic system— P rep are as directed in 
the Assay under Ranitidine Injection, 

Assay preparation —Dilute an accurately measured volume 
of Injection, quantitatively and stepwise if necessary, with 
Mobile phase to obtain a solution naving a concentration of 
0.1 mg of ranitidine per mL. 

Procedurę —Separately inject egual volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of C 13 H 22 N 4 O 35 in the portion of Injection 
taken by the formula: 

(314.40 /350,87)(£/D)(Q(r a /r 5 ) 

in whlch 314.40 and 350.87 are the mofecutar weights of 
ranitidine and ranitidine hydrochloride, respectively; L is the 
labeled quantity of ranitidine rn the Injection taken; D is the 
concentration, in mg per mL, of ranitidine in the Assay prep¬ 
aration, on the basis of the labeled quantity and the extent 
of difution; C is the concentration, in mg per mL, of USP 
Ranitidine Hydrochloride RS in the Standard preparation and 
r u and h are the peak area responses obtained from the 
Assay preparation and the Standard preparation, respectively, 
Assay for sodium chloride— Dilute an accurately meas¬ 
ured volume of Injection, quantitatively and stepwise if nec¬ 
essary, with water to obtain a suitabie volume of a solution 
having a concentration of about 0.5 mg of sodium chloride 
per mL. Titrate with 0.1 N silver nitrate V$ using a si!ver- 
si!ver chloride electrode. Each mL of 0,1 N silver nitrate is 
equiva!ent to 3.545 mg of chloride. From the determined 
concentration per mL, subtract the auantity (35.453/ 
314.40)W so as to correct for the chloride present as rani¬ 
tidine hydrochloride where Wis the quantity, in mg per mL, 




of ranitidine as determined in the Assay for ranitidine. Multi- 
plication of the answer by 1,648 gives the amount of so- 
dium chloride per mL 


Rauwolfia Serpentina 

» Rauwolfia Serpentina is the dried root of 
Rauwotfia (L) Bentham ex Kurz (Fam. Apo- 
cynaceae), sometimes having fragments of rhi- 
zome and aerial stem bases attaehed. It contains 
not less than 0,15 pereent of reserpine-resdn- 
namine group alkaloids, calculated as reserpine, 

Packaging and storage— Preserve in well-dosed contain- 
ers, and storę at eontrolTed room temperaturę, in a dry 
place, secure against insect attack (see Presewation under 
Veqetable and Antmal Druqs in the General Notices). 

USP Reference standard* (11)— 

USP Rauwolfia Serpentina RS 
USP Reserpine RS 
Botanic characteristks— 

Unground Rauwolfia Serpentina root—Th is occurs as seg- 
ments usually from 5 to 15 cm in length (pieces sometimes 
shorter) and from 3 to 20 mm in diameter. The pieces are 
subcylindrical to tapering, rather tortuous or turved, rarely 
branched, but bearing occasional twisted rootlets, which are 
larger, morę abundant, and morę rigid and woody on the 
thicker parts of the roots. Extemal!y, fight brown to prayish 
yellow to grayish brown, duli, rouah or slightly wrinkied 
fongitudinally yet pecufiariy smootn to the toueh, occasion- 
ally showing smali drcular rootlet scars in the larger pieces, 
with some exfoliation of the bark in smali areas to reveal the 
paler wood beneath. When scraped, the bark separates 
readily from the wood, Fracture short, but irregular, the 
longer pieces readily breaking with a snap, sligntly fibrous 
marginally. The freshly fractured surfaces show a rather thin 
layer of grayish yellow bark, with the pale yellowish whtte 
wood constkutmg about 80% of the radius. The smoothed 
transverse surface of larger pieces shows a finely radiate 
stele with three or morę clearly marked arowth rings; a 
smali knoHike protuberance is freguentfy noticeable at the 
center. The wood is hard and of relatively Iow density. The 
odor is indistinct, earthy, reminiscent of stored white pota- 
toes. 

Histoiogy —A transverse section of Rauwolfia Serpentina 
root shows externally two to eight alternating strata of cork 
cells, the strata with larger cefls alternating with strata madę 
up of markedly smaller cells ( distinction from R. canescens). 
Each stratom composed of smaller cells includes from three 
to five tangentially arranged celi layers, while each stratum 
madę up of larger cells includes from one to six tangential 
layers. In a cross-sectional view, the largest central cells of 
the larger celi group measure 40 to 90 pm radlally and up 
to 75 pm tangentially (although usually smaller), while the 
cells of the smaller cefl groups measure about 5 to 20 pm 
radially and up to 75 pm tangentially, The walls are thin 
and suberized. The secondary cortex consists of several rows 
of tangentially elongated to isodiametric parenchyma cells, 
most being densely filled with starch grains; others (the 
short latex cells) occur singly or In short senes and contaln 
brown resrn masses. The secondary phloem is relatrvely nar- 
row and is madę up of phloem parenchyma (bearing starch 
grains and less commonly tabular to angular taki u m oxa(ate 
crystals up to 20 pm in length; also, occasionally, with some 
brown resin masses in outer cells and phloem rays) interlaid 
with scattered sieve tissue and traversed by phloem rays two 
to four cells in width. Sderenchyma cells (stone cells and 
fibers) are absent in root (distinction from other spedes.of 
Rauwolfia ), Cambium is indistinct, narrow, dark, and waver- 


irg. The secondary xy!em represents the farge bulk of the 
root and shows one or morę prominent annual rings with a 
denser core of wood about 500 pm across at the center, 

The xylem is composed of many wood wedges separated by 
xvlem rays, and on closer examination reveals vessels in in* 
terrupted radial rows, much xyiem parenchyma, many 
large-celied xylem rays, few wood fibers, and tracheias, a II 
lignified-wafled. The xylem fibers occur in both tangential 
and radial rows. The xylem rays are 1 to 12, occasionally up 
to 16, cells in width. 

Rauwolfia Serpentina rhizome — Histoiogy—Th\s is similar to 
that of root except for the presence of a prominent cortex, 
pericycle fibers, bkollateral vascular bundles, and a smali 
central pith, The pericycle Fibers occur singly or in groups of 
two to rive, have thick, nonligmfied walls, tapering, often 
lobed ends, with subterminal enlargements having thin 
walls and broad lumina. Vessel element* up to 485 pm are 
fcund. The xylem rays are one to four cells in width, with 
lignified and pitted walls. Internal phloem strands occur em* 
bedded in the outer region of the pith. The xylem fibers are 
somewhat less wavy than those of the root. The pith con¬ 
sists uf staidi parenchyma cells, among which are scattered 
short latex cells with yellowish eon ten ts stained brown with 
iodine T5, 

Cround Rauwolfia Serpentina root —This is brown ish to 
reddish gray in color. Present are very numerous starch 
grains (mostly simple, two- to three*compound, occasionally 
four-compound); simple grains spheroid, ovate, muller- 
shaped, piano- to angular*convex, or irregular; hilum sim¬ 
ple, Y-shaped, steilate, or irregularly cleft; unaltered grains 6 
tc 34 pm (average 20 pm) in diameter, mostly in the lower 
rangę {maximum sizes larger than in R. conescem and R. 
micrantha ); altered grains up to about 50 pm in diameter; 
la:ge unaltered grains show polarization cross clearly; cal¬ 
cium oxa!ate prisms and cluster crystals scattered, about 10 
to 15 pm in srze; brown resin masses and yeliowish granular 
secretion masses occur occasionally; isofated cork cells elon¬ 
gated, up to 90 pm in length; phelloderm and phloem pa¬ 
renchyma cells similar in appearance; vessels subcylindrical, 
up to 360 pm in length and from about 20 pm up to 57 
pm in diameter (narrower than in R. canescens ) (tne wali 
markings generałly consist of simple pits, with bordered pits 
adjacent to xylem ray cells), the vessel end walls obligue to 
transverse, generally with openings in the end walls, some 
vessels showing tyloses; tracheids pitted, with moderately 
thick, tapering, beaded walls, with relatively broad lumina, 
polygonal in cross-section; xylem parenchyma cells with 
moderately thick walls with simple circular pits, cells poly- 
gonal in cross-section, bearing considerable starch; phloem 
and xylem*ray cells with pitted walls bearing much starch, 
sometimes with brown resin masses, xytem fibers with thick 
heavily lignified walls showing smali transverse and obligue 
firear pits and pointed simple to bifurcate ends, measuring 
from 200 to 750 pm in length (shorter than in R. micrantna 
and R. canescens). No phloem fibers or sclereids are present 
In root (colorless nonltgnifled pericycle or primary phloem 
fibers, single or in smaTl groups, may be present from rhi- 
zeme or stem tissues). 

Microbial etiumeration tests (61) and Tests for speci- 
fied microorganisms (62>—Rauwolfia Serpentina (as the 
ground root) meets the requirements of the test for absence 
of Salmonella species. 

Loss on drying (731)—Dry it at 10G 43 to constant weight: 
it loses not morę than 12,0% of its weight, 

Acid4nsolubIe ash (561): not morę than 2,0%. 

Stems and other foreign organie matter (561)—It con¬ 
tains not morę than 2.0% of stems and not morę than 
3,0% of other foreign organie matter. 

Chemical Identification— [notę—I n this procedurę, use 
formamide treated as directed in the spedfications for Form- 
amide (see under Reagents in the section Reagent s, Indica - 
tors, and Solutions) if it has an ammoniaca! ooor] 




Immobife so!vent —Di!ute 30 mL of formamide with ace- 
tone to 100 mL 

Mobile solvent A—Mix 90 ml of isooctane, 60 mL of car- 
bon tefrathloride, 4 mL of pipendine, and 2 mL of tertiary 
butyl alcohoL 

Mobile solvent B—hA\x 75 mL of chloroform, 75 mL of iso¬ 
octane, and 2 mL of tertiary butyl akohoL 

Spray solution —Dissolve 25 g of trichloroacetic add in 
100 ml of methanol. 

Standard solution-ANarm a 1-g portlon of U5P Rauwolfia 
Serpentina RS with 5 mL of alcohol at 55° to 65° for 
30 minutes, with occastonal mixlng, Cool, and filter. 

Test preparation —Reduce 10 g of Rauwolfia Serpentina 
root to a fine powder. Treat a 1-g portion as in the prepara- 
tion of the Standard solution , 

Procedurę A —Linę the sides of a chromatographtc cham- 
ber suitable for ascendlng chromatography (see Chromato- 
graphy (621)) with blotting paper. Transfer Mobile solvent A 
to the bottom of the Container, and eover the chamber. 
Immerse a 20- x 20-cm sheet of filter paper (Whatman No. 

1 or equivabnt) in the Immoblle solvent, and biot between 
paper towellng. Aliow the acetone sofvent to evaporate 
completely. Apply about 1-pL portions of the Test prepara¬ 
tion and of the Standard solution to a linę 2.5 cm from the 
bottom of the filter paper, Alle w to dry. Apply a 2-pL por¬ 
tion of the Immoblle solvent to each spot, alfow to dry, and 
suspend the paper so that it dips into the Mobile solvent. 
Cover the chamber, and after about 1 hour, when the Mo¬ 
bile so!vent has risen approximately seven-eighths of the 
height of the paper, remove the chroma togram, and dry at 
90° in a current of air. Spray the paper ifghtly and evenly 
with the Spray solution, and dry at 90° for 10 minutes. 

Procedurę R —Use the apparatus described In Procedurę Ą 
but containing a glass trough with about 2 mL of ammo- 
nium bydroxiae to satura te the atmosphere of the tank with 
l\lhL. Transfer Mobile sotvent 8 to the bottom of the tank 
outside the trough, Compiete the test as described in Proce¬ 
durę A, omitting the trichloroacetic acid spray. Examlne both 
chromatograms under UV light, and notę the fluorescent 
spots. In both chromatograms the Test preparation yields 
spots corresponding in positlon and color to those of the 
Standard solution. 

Assay — 

Apparatus —A medlum-slzed continuous-extractEon appa¬ 
ratus provided with a 250-mL fiask and a 35- x 80-mm 
thimble is convenient, although a smaller apparatus may be 
used. 

Solvents; alcohol, chloroform, and 1,1, 

1-trichloroethane. Use 1,1,1-frichloroethane having a boiling 
rangę between 73° and 76°, 

Standard solution —Disso!ve 20.0 mg of USP Reserpine RS 
in 25 mL of hot alcohol, cool, dilute with alcohol to 
50.0 mL, and mlx. When sfored in a tlghtly-stoppered, light- 
resistant bottle in the dark, this solution is chromogen i cally 
stable for seyeral weeks. Dilute 5,0 mL with alcohol to 
100.0 mL, and mix before using. 

Procedurę —£xtract about 2.5 g of finefy powdered 
Rauwolfia Serpentina, accurately weighed, in a continuous- 
extraction apparatus for 4 hours. Use about 100 mL of vig- 
orously boi ling alcohol as solvent, and a few boiling chips to 
prevent bumping. Protect the fiask and thimble ano all Solu¬ 
tions of Rauwolfia Serpentina alkaloids from direct or strong 
light. Wash the extract into a 100-mL vo[umetric fiask with 
alcohol, cool, dilute with alcohol to volume, and mix. Trans¬ 
fer 20,0 mL to a separator containing 200 mL of 0.5 N sul- 
furie acid, mix, and extract with tliree 25-mL portions of 
1,1,1-trichloroethane. Lubricate stopcocks only with lubri- 
cants insolubfe in trichloroethane or chloroform (polytef 
stopcocks are sadsfactory). Drain the lower phase as com- 
pletely as possible. Wash each of the 1,1,1-trichloroethane 


extracts in a second separator containing 50 mL of 0.5 N 
sulfuric acid, and discard the trichloroethane extracts. Ex- 
tract the weakly basie alkaloids from the first acid solution 
with 25-, I5-, 15-, 10-, 10-, and 10-rnL portions of chloro¬ 
form. Wash each chloroform extract with the acid in the 
second separator, then with two 10-mL portions of sodium 
bicarbonate solution (1 in 50) In two additionaf separators. 
Filter the chloroform extracts through chloroform-washed 
cotton into a 100-mL volumetric fiask containing 10 mL of 
alcohol. Dilute with alcohol to volume, and mix. Transfer 
duplicate 10.0-mL aliguots to glass-stoppered, 25-mL coni- 
ca! flasks, and mix witn 4 mL of alcohol. Evaporate with 
gentle heating almost to dryness, place in a vacuum desic- 
cator, and evaporate to dryness. Dissolve the residues by 
agitating with 5.0 mL of alcohol. Transfer duplicate 5.0-mL 
atiquots of the Standard solution to flasks. Add 2.0 mL of 0.5 
N sulfuric acid to one of the test specimen flasks and to one 
of the standard flasks (the blanks). Add to the other flasks 
1.C mL of 0.5 N sulfuric acid and 1,0 mL of sodium nitrite 
solution (3 in 1000). Mix the contents of each fiask, and 
warm in a water bath at 50° to 60° for 20 minutes, Cool, 
add to each fiask 500 j.iL of suifamic acid solution (1 in 20), 
and mix, After stabifization of the solution coiors, detemnine 
their absorbances in 1-cm cetls at 390 nm, relative to a 
blank consisting of a mixture of alcohol and water (2:1). 

The guantity, in mg, of reserpine-rescinnamine group alka¬ 
loids jn the specimen taken is given by the formula: 

5(A-4o)/(5-5 0 ) 

in which A and Ad are the absorbances of the nitrite-treated 
specimen and specimen blank, respectively, and S and S Q 
are the corresponding absorbances for the Solutions from 
the respective Standard solution aliguots. 


Powdered Rauwolfia Serpentina 

» Powdered Rauwolfia Serpentina is Rauwolfia 
Serpentina reduced to a fine or a very fine pow- 
der, and adjusted, if necessary, to conform to the 
reguirements for reserpine-rescinnamine group 
alkaloids by admixture with lactose or starch or 
with a powdered rauwolfia serpentina containing 
a higher or lower content of these alkaloids. It 
contains not less than 0.15 pereent and not morę 
than 0.20 pereent of reserpine-rescinnamine 
group alkaloids, calculated as reserpine. 

PadkagSng and storage—Preserve in weil-closed contain- 
ers, and storę at controlled room temperaturę, in a dry 
place, secure against insect attack (see Preservation under 
Vegetable and Animaf Drugs , and the General Notices). 

USP Refwence standards (11)— 

USP Rauwolfia Serpentina RS 
USP Reserpine RS 

Identifkation—It conforms to the requirements for 
Ground Rauwolfia Serpentina root under Botanic characteństics 
and meets the regulrements of the test for Chemical Identifi¬ 
cation under Rauwolfia Serpentina . 

fV3icrobial enumeration fcests (61) and Tests for speci- 
fied microorganosnis (62)—It meets the requirements of 
the test for absence of Salmonella spedes. 

Acid-insatubKe asb (561): not morę than 2.0%. 

Assay —Froceed with Powdered Rauwolfia Serpentina as di- 
rected in the Assay under Rauwolfia Serpentina. 




Rauwolfia SerpenSlna TabBets 

» Rauwolfia Serpentina Tablets contain an 
amount of reserpine-rescinnamine group alka- 
loids, calculated as reserpine, equivalent to not 
less than 0.15 percent and not morę than 
0.20 percent of the labeled amount of powdered 
rauwolfia serpentina. 

Packagmg and sto ragę—Preserve in tight, light-resistant 
containers* 

USIP Referentce standards (11 )— 

USP Rauwoffia Serpentina RS 
USP Reserpine RS 

fldenflfkation—The powdered rauwolfia serpentina in the 
Tablets conforms to the requirements for Ground Rauwolfia 
Serpentina root under Bolonie characteństics and meets the 
reguirements of the test for Chemical Identification under 
Rauwolfia Serpentina, 

R/lkrobiaJl emimeration tests (61) and Tests for speci- 
fied itiDcroorganisms (62)—Tablets meet the requirements 
of the test for absence of Salmonella species* 

Disintegrafion (701): 1 hour, with dssks using simulated 

gastric fluid TS, without enzyme, 

Uniformity of dosage units (905): meet the reguire¬ 
ments, 

Assay—Weigh and finely powder not less than 20 Tablets* 
Weigh accurately a portion of this powder, equivalent to 
2.5 g of powdered rauwolfia serpentina, and proceed as di- 
rected for Procedurę in the Assay under Rauwolfia Serpentina. 


Purafaed Mayera 

» Purified Rayon is a fibrous form of bleached, 
regenerated cellulose. 

Alkalinity or acidity— Immerse about 10 g in 100 mL of 
recently bolled and cooted water, and decant 25-mL por- 
tions of the water, with the aid of a glass rod, into eath of 
two dishes. To one portion add 3 drops of phenolphthalein 
TS, and to the other portion add 1 drop of methyl orange 
TS; neither portion appears pink when viewed against a 
white background. 

Residue on ignition (281): not morę than 1.50%, de- 
termined on a 5.0-g test specimen. 

Acief-insoluble ash— To the residue obtained in the test 
for Residue on Ignition , add 25 ml of BN hydrochloric add, 
and boil for 5 minutes. Collect the insolubfe matter on a 
tared filtering erudble, wash with hot water, agnite, and 
weigh: the residue weighs not morę than 63.0 mg (1.25%). 
Water-solithle su bstan ces— Proceed as directed in the 
test for Water-soluhle substances under Purified Cotton: the 
residue weighs not morę than 100 mg (1.0%). 

Fiber length and absorbency— Rem o ve it from its wrap- 
pings, ano condition it for not less than 4 hours in a stan¬ 
dard atmosphere of 65 + 2% relative humidity at 21 ±1.1°. 
Determine the Fiber length and Absorbency as follows. 

Fiber length —Determine the fiber length of Purified Rayon 
as directed for Fiber Length under Cotton (69 1): not less than 
70.0%, by weight, of the fjbers are 19 mm or greater in 
length, and not morę than 5.0%, by weight, of the fibers 
are 63 mm or less in length. 

Absorbency —Proceed as directed for the Absorbency Test 
under Cotton (691): submersion is complete in 5 seconds, 


and the rayon retains not less than 16 times its weight of 
water. 

Other reguirements —-It meets the requirements of the 
tests for Dyes and Other foreign matter under Purified Cotton. 


Orał Rehydratlon Saits 

DEF1NITION 

Orał Rehydration Saits is a dry mixture of Sodium Chloride, 
Potassium Chloride, Sodium Bicarbonate, and Dextrose 
(anhydrous). Alternatively, It may contain Sodium Citrate 
(anhydrous or dihydrate) instead of Sodium Bicarbonate. 

It may contain Dextrose (monohydrate) instead of Dex- 
trose (anhydrous), provided that the Sodium Bicarbonate 
or Sodium Citrate Es packaaed in a separate, accompany- 
ing Container. !t eon tai ns the equivalent of NLT 90.0% 
and NMT 110.0% of the amounts of sodium (Na), potas¬ 
sium (K), chloride (Cl), and bicarbonate (HC0 3 ) or citrate 
(QH 5 Q?) calculated from the labeled amounts ot Sodium 
Chloride, Potassium Chloride, and Sodium Bicarbonate [or 
Sodium Citrate (anhydrous or dihydrate)]. It contains NLT 
90.0% and NMT 110,0% of the labeled amounts of anhy¬ 
drous dextrose (GHuOe) or dextrose monohydrate 
(GHizOe* H 2 0). It may contain suitable ftavors. 

IDENTIFICATION 

* A. Sodium: The sample imparts an intense yeflow color 

to a nonluminous flame. 

* B. Potassium: The sample imparts a violet color to a 

nonluminous flame. Since the presence of smali auantr- 
ties of sodium masks the color, screen out the yefiow 
color produced by sodium by viewing through a blue 
fiiter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium), [NOTF— 
Traditionally, cobalt glass has been used, but other suita¬ 
ble filters are commercially available.] 

o C. Identification Tests—Generał (191), Chloride: Meets 
the requirements 

* D* Identification Tests—General (191), Bicarbonate 

Analysis: Cotlect the gas that evolves upon dissolution. 
Acceptance criteria: Where it contains Sodium Bicarbo¬ 
nate, it dissolves with effervescence, and the collected 
gas so obtained meets the requirements, 

■ E. IDENTIFICATION TESTS—GENERAL (191), Citrate 

Sample solution: Constitute the Orał Rehydration Saits 
as directed in the labeling. 

Analysis: Add 3-5 drops of the Sample solution to 
20 mL of the mixture of pyridine and acetic anhydride, 
Acceptance criteria: Where it contains Sodium Citrate, 
it meets the reguirements. 

o F. 

Sample solution: Constitute the Ora! Rehydration Saits 
as airected in the labeling. 

Analysis: Add a few drops of the Sample solution to 
5 ml of hot alkaline cupric tartrate TS. 

Acceptance criteria: Where it contains Dextrose, a co- 
pious red precipitate of cuprous oxide is formed (pres¬ 
ence of dextrose). 

ASSAY 

e DEXTROSE 

Sample stock solution: Nominaliy 200 mg/mL of dex- 
trose from Orał Rehydration Saits prepared as follows. 
Transfer the contents of 1 or morę unit-dose containers 
of Orał Rehydration Saits, or a portion of the contents 
of 1 multipfe-unit Container equivalent to 20 g of dex- 
trose, to a 100-mL volumetric fiask, Dilute with water to 
volume* 

Sample solution: Nominaliy 100 mg/mL of dextrose 
from the Sample stock solution prepared as follows. 
Transfer 50.0 mL of the Sample stock solution to a 










1 OO-mL vo!umetric fiask. Add 0.2 mL of 6 N ammonium 
hydroxide, and dilute with water to volume. 

[NOTĘ—Reserve the remaining Sample stock solution for 
the Assay procedures for Sodium and Potassium, Chlo¬ 
ride, Bicamonate, and Gtrate.] 

Analysls: Determine the angular rotation m a suitable 
polarimeter tubę (see Opticaf Rotation (781 A), Angutar 
Rotation ). 

Sample: Sample solution 

Where Orał Rehydration Salts is labeled to contain an- 
hydrous dextrose, calcu la te the observed concentration 
(g/100 mL) of anhydrom dextrose fCóH l2 0 6 ) in the 
portion of Orał Rehydration Salts taken: 

Result = 0 00 x a)/(l x a) 

a = observed angular rotation of the Sample 
solution (°) 

/ - length of the polarimeter tubę (dm) 

a = midpoint of the spedfic rotation rangę for 
annydrous dextrose, 52,9° 

Where Orał Rehydration Salts is labeled to contain 
dextrose monohydrate, calculate the observed 
concentration (ą/lGOmL) of dextrose monohydrate 
(C fi HuO*- H 2 0) in the portion of Orał Rehydration 
Salts taken: 

Result - [(7 00 x a)/(l x a)] x (Hi/Hj) 

o = observed angular rotation of the Sample 
solution (°) 

/ = length of the polarimeter tubę (dm) 

a = midpoint of the specific rotation rangę for 
annydrous dextrose, 52.9° 

Mrt = molecular weight of dextrose monohydrate, 
198.17 

Ha = molecular weight of anhydrous dextrose, 

180.16 

Calculate the percentage of the labeled amount of 
anhydrous dextrose (OH^Oe) or dextrose 
monohydrate (QHuOa * H 2 0) In the portion of Orał 
Rehydration Salts taken: 

Result = (Ct/r/Ctr 2 } x 100 

C v t - observed concentration of the Sample solution 
(g/100 mL) 

Cv 2 - nominał concentration of the Sample solution 
(g/100 mL) 

Ac cepta n ce cr Ite ri a: 90.0%-110.0% 

Sodium and Potassium 

Sodium stock solution: 58.44 mg/mt of sodium chlo¬ 
ride prepared as follows, Transfer 14.61 g of sodium 
chloride, previously dried at 105° for 2 h, to a 250-mL 
vofumetnc fiask, and dilute with water to volume. 
Potassium stock solution: 74.56 mg/mL of potassium 
chloridc prepared as follows. Transfer 18.64 g of potas¬ 
sium chloride, previousfy dried at 105° for 2 h, to a 
250-mL volumetric fiask, and dilute with water to 
volume. 

Diluent: 1.04 mg/mL of lithium nitrate prepared as fol¬ 
lows. Transfer 1.04 g of lithium nitrate to a 1000-mL 
volumetric fiask. Ado a suitable nonionic surfactant, 
then add water to volume. 

Standard stock solution: 0.5844 mg/mL of sodium 
chloride and 0.7456 mg/mL of potassium chloride in 
water from the Sodium stock solution and the Potassium 
stock solution; respective[y 

Standard solution: 0.01150 mg/mL of sodium and 
0.01955 mg/mL of potassium from the Standard stock 
solution in Diluent 

Sample stock solution A: Nominally 0,23 mg/mL of so¬ 
dium from the Sample stock solution remaining from the 
Assay for Dextrose in water 


Sample solution A: Nominally 0.0115 mg/mL of so¬ 
dium from Sample stock solution A in Diluent 
Sample stock solution B: Nominally 0.39 mg/mL of 
potassium from the Sample stock solution remaining 
from the Assay for Dextrose in water 
Sample solution B: Nominally 0.01955 mg/mL of po¬ 
tassium from Sample stod: solution 8 in Diluent 
Instrumental conaitions 
Modę: flame photometer 
Analytical wavelengths 
Potassium: 766 nm 
Sodium: 589 nm 
Blank: Diluent 
Analysls 

Samples: Standard solution , Sample solution A, Sample 
solution B , and Blank 

Use the Blank to zero the instrument, Measure the 
emission responses for the Standard solution , Sample 
solution A , and Sample solution 8. 

Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the unit-dose Container or containers 
taken or in the portion of Orał Rehydration Salts taken 
from the multiple-unit Container: 

Result - (fy/rs) x (C s /G) x 100 

r u = photometer reading of sodium from Sample 
solution A 

r 5 = photometer reading of sodium from the 
Standard solution 

Cs = concentration of sodium m the Standard 
solution (mg/mL) 

Cu - nominał concentration of sodium in Sample 
solution A (mg/mL) 

Calculate the percentage of the labeled amount of 
potassium (K) in the unit-dose Container or containers 
taken or in the portion of Orał Rehydration Salts taken 
from the multiple-unit Container: 

Result = (Aj/fs) x (Cs/Cu) x 100 

r u - photometer reading of potassium from Sample 
solution B 

h = photometer reading of potassium from the 
Standard solution 

Cs - concentration of potassium in the Standard 
solution (mg/mL) 

Cu - nominał concentration of potassium in Sample 
solution B (mg/mL) 

Acceptance criteria 
Potassium: 90.0%-110.0% 

Sodium: 90.0%-l 10.0% 

* Chloride 

Sample solution: Transfer a volume of the Sample stock 
solution remaining from the Assay for Dextrose, contain- 
ing nominally 55 mg of chloride (Cl), to a suitable 
Container, 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N siiver nitrate VS 
Endpofnt detection: Visual 
Analysls 

Sample: Sample solu tion 

Titrate with Titrant until the silver chloride flocculates 
and the mixture acguires a faint pink color, using po¬ 
tassium chromate T5 as the indicator. 

Calculate the percentage of the labeled amount of chlo¬ 
ride (Cl) in the unit-dose Container or containers taken 
or in the portion of Orał Rehydration Salts taken from 
the multiple-unit Container: 

Result - VxNx(F/W) x 100 

/ = volume of Titrant consumed (mL) 

N = normality of Titrant (mEg/mL) 


F - equivalent weight of chloride, 35.45 mg/mEq 
W = nominał amount of chlonde in the Sampie 
solution (mg) 

Acceptance criteria: 90.0%-110.G% 

* Bicarbonate (if present) 

Sampie solution: Transfer a voiume of the Sampie stock 
solution remaining from the Assay for Dextrose ł contain- 
ing nominally 100 mg of bicarbonate, to a sukable 
beaker. 

Utrimetrie system 
Modę: Drrect titration 
Titrant: 0.1 N hydrach loric add VS 
Endpoint detection: Visual 
Analysis 

Sampie: Sampie solution 

Add 25 ml of water and 3 drops of methyl orange TS 
to the Sampie solution . Utratę the resulting solution 
with Titrant 

Cakulate the percentage of the labeled amount of bi¬ 
carbonate (HCOi) in the unit-dose Container or con- 
tainers taken or in the portion of Orał Rehydration 
Salts taken from the muitiple-unit Container: 

Result = V xNx(F/W) x 100 

V - volume of Titrant consumed (mL) 

N = normafity of Titrant (mEq/mL) 

F - equivafent weighl of bicarbonate, 61.02 mg/ 
mEq 

W = nominał amount of bicarbonate in the Sampie 
solution (mg) 

Acceptance criteria: 90.0%-110.0% 

* Citrate (if present) 

Mobile phase, Standard solution 1, and Chromato- 
graphk system: Proceed as directed In Assay for Gtric 
Ada/Gtrate and Phosphote (345). 

Sampie solution: Transfer a volume of the Sampie stock 
solution remaining from the Assay for Dextrose, contain- 
tng nominally 180 mg of citrate, to a suitable volumet- 
ric fiask, and proceecf as directed in Assay for Citrk Add/ 
Citrate and Phosphote (345), Procedurę . 

Analysis 

Samples: Standard solution 1 and Sampte solution 
Proceed as directed in Assay for Citrk Add/Citrate and 
Phosphate (345), Procedurę. 

Calculate the percentage of the labeled amount of cit¬ 
rate (CfiHiO?] in the portion of Orał Rehydration Saks 
taken: 


Result = (r^/r*) x {CdCu) x 100 

r u ~ peak response of citrate from the Sampie 
solution 

- peak response of citrate from Standard solution 

Cs = concentration of citrate in Standard solution 1 
(pg/mL) 

Co - nominał concentration of citrate in the Sampie 
solution (pg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Proceed as directed, except the av- 
erage net weight of the contents of the 10 containers is 
NLT the labeled amount, and the net weight of the con¬ 
tents of any single Container is NLT 95% and NMT 105% 
of the labeled amount. If the contents of NMT 1 Con¬ 
tainer are less than 95% but NLT 90% of the labeled 
amount, or morę than 105% but NMT 110% of the la¬ 
beled amount, determine the net weight of the contents 
of 20 additional containers. The averaqe net weight of 
the contents of 30 containers is NLT the labeled amount, 
and the net weight of the contents of NMT 1 of the 30 
containers is less than 95% but NLT 90% of the labeled 


amount, or morę than 105% but NMT 110% of the la¬ 
beled amount. 

[NOTĘ—In performing the Assay procedures for Sodium 
and Potassium f Chlonde, and Bicarbonate or Citrate, cal¬ 
culate from the labeled amounts of sodium chloride, 
potassium chloride, and sodium bicarbonate or sodium 
citrate the total equivalent amounts of sodium (Na), 
potassium (K), chloride (Cl), and bicarbonate (HC0 3 ) or 
citrate (CćH s O;) contained therein (see Tobie 7)J 


Table 1* mg Equivalent of Each g of Component 


Component 

Na 

K 

ci 

HCOi 

CtHsOr 

Sodium 

chloride 

393.4 

— 

606.6 

— 


^otassium 

chloride 

— 

524.4 

475.6 

— 

— 

Sodium 

bicarbonate 

273.6 

— 

— 

726.4 

— 

Anhydrous 

sodium 

citrate 

267.2 

— 

— 

— 

732.8 

Sodium citrate 
dilwdrate 

234.5 

— 

— 

— 

643.0 


5PECIFIC TESTS 
o pH (791) 

Sampie solution: Constitute the Orał Rehydration Saks 
as directed in the label Ing. 

Acceptance criteria: 7.0-8.8 
• Loss ON Drying (731) 

Analysis: Dry at 50* to constant weight. 

Acceptance criteria: NMT 1.0% 


ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in tight containers, 
and avoid exposure to temperatures in exces$ of 30°. The 
Sodium Bicarbonate or Sodium Citrate component may 
be omitted from the mixture and packaged in a sępa ratę, 
accompanying Container. 

• Labeling: The fabel indicates prominently whether So- 
dlutn Bicarbonate or Sodium Citrate is a component by 
the placement of the word "Bicarbonate" or "Citrate", as 
appropriate, in juxtapositton to the official title. The label 
States the name and quantity, in g, of each component 
in each unit-dose Container, or in a stated quantity, in g, 
of Orał Rehydration Saks in a muitiple-unit Container. 

The label States the net weight in each Container and 
provides directions for constitution. Where packaged in 
rndividual unit-dose pouches, the label instructs the user 
not to open the pouch until the time of use. The labę! 
also States that any solution that remains unused 24 h 
after constitution is to be discarded. 


* U5P Reference Standards (11) 
USP Citrk Acid RS 


Repaglinide 

452.59 

(S)-2-Ethoxy-4-[2-(methyl-1 -[2-(l -piperidinyl)phenyl]buty- 
lamino}-2-oxoethyI] -benzoic acid; 


sudej6ouoirti dsn 

















(+)“ 2 -Ethoxy-a-[[( 5 )-a-JSobutyl“ 0 -piperidi- 
nobenzyljcarbamoyfj-p-toluic acid [135062-02-1], 

DEFINITION 

Repaglinide contains NLT 98.0% and NMT 102 . 0 % of 
repaglinide (Cz^H^N^O-O, calculafed on the dried basis, 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the System suitabiiity solu- 
tion, as obtafned in the test for Enantiomeric Ranty, 

A5SAY 
a PROCEDURĘ 

Buffet: 1 g/L of monobasic potassium phosphate solu- 
tEon, adjusted with phosphoric acid to a pH of 2.5 
Mobile phase: Methanoi and Buffer( 8:2) 

Standard solution: 0.5 mg/mL of U5P Repaglinide RS 
in methanot 

Sample solution: 0.5 mg/mL of Repaglinide in 
methanoi 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 240 nm 

Cofumn: 4,6-mm x 12.5<m; 5-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Jnjection volume: 1 0 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Refative standard deviation: NMT 0.73%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu [a te the percentage of repaglinide (C 27 H 36 N 2 O 4 ) in 
the portion of RepaglinEde taken: 

Result - (ry/rs) x (Cd Cu) x 1 00 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C s - concentration of the Standard soiution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance cnteria: 98.0%-l 02.0% on the dried basfs 

IMPURITIES 

* RESIDUE ON 0GNITIOM (281) 

Ignition temperaturę: 600° ± 25° 

Acceptance cnteria: NMT 0.1% 

Detete the folio wing: 

•• HEAW Metals, Method II NMT TO ppm* <ofn Ei ,i i- 

]an-201fi) 

o 0RGANIC IMPURITIES 

Solution A: 3 mg/mL of monobasic potassium phos¬ 
phate solution, adjusted with 1 N sodium hydroxide to 
a pH of 7.0 
Solution B: Methanoi 

Identification solution: 6 mg/mL of USP Repaglinide 
RS, óG|ag/mL of USP RepaglinEde Related Compound A 
RS, 60 pg/mL of USP Repaglinide Related Compound B 
RS, and 60 pg/mL of USP Repaglinide Related Com¬ 
pound C RS in methanoi 

Sample solution: 6 mg/mL of Repaglinide In methanoi 
Standard solution: 0.06 mg/mL of repaglinide En meth¬ 
anoi, from the Sample solution 
Mobile phase: See Tabie L 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%) 

0 

50 

50 

2 

30 

70 

a 

30 

70 

12 

5 

95 

15 

5 

95 


Return to original conditions and re-egullibrate the 
system, 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 12,5-cm; 5-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Jnjection vo!ume: 5 pL 
System suitability 
Sample: Standu id solution 
Suitability requirements 

Relative standard deviation: NMT 10% of repagil- 
nide, Standard solution 
Analysis 

Sam pies: Identification solution ; Sample soiution , and 
Standard soiution 

Chromatograph the identification solution , and identify 
the components on the basis of thetr relative retention 
times, given in Tobie 2, 

Calculate the percentage of each impurity in the por- 
tion of Repaglinide taken: 

Result - (r w /r s ) x (CdCu) x (1 /F)x T00 

fu - peak response of each impurity from the 
Sample soiution 

r$ - peak response of repaglinide from the 
Standard soiution 

C* = concentration of repaglinide in the Standard 
solution (mg/mL) 

Cu — concentration of RepaglinEde in the Sample 
soiution (mg/mL) 

F = relative response factor (see Tobie 2) 
Acceptance criteria: See Table 2. 


Table 2 


Na me 

Relative 

Re tent i on 
Time 

Relatiue 

Response 

Factor 

Acceptance 
Criteria, 
NIV!T (°/o) 

4-fCarboxymethyl)-2- 
e:hoxybenzoic add 

0.15 

1.4 

04 

Repaglinide related 
comDound B 

0.31 

7.7 

0.1 

Repaglinide related 
comDound C 

0.96 

1.0 

0.1 

Repaalinide 

1.0 


- 

Repaglinide related 
eertiDOund A 

1.6 

0.5 

0.1 

Repaglinide ethyl es- 

ter" 

1.9 

1.3 

04 

An/ other Endividyal 
impurity 

— 

7.0 

04 

Total impuritres 

_- _ _ 

— 

0.5 


J (5)-Ethy3 2-ethoxy-442-({3-methyl-1 -[2-(piperidir>7 -yl)phenyl]buLyi}ami- 
n o)-2-oxoet hy J ] be n zoa te. 


*> Enantiomeric Purity 

[Notę—P rotect all Solutions containing repaglinide from 
light] 






















Buffer: Dissolye I g of monobasic potassium phosphate 
in 1 L of water. If needed, adjust with 2 N sodium hy- 
droxide or with dilute phosphoric add to a pH of 4.7. 

Solution A: Buffer 

Solution B: Aeetonitrile 

Mobile phase: See Tabie 3 , [NOTĘ—Eguilibrate after in- 
stallation of the column as follows. Usmg water, slowly 
increase the ffow ratę from 0.2 mL/min to 0.5 mL/min. 
Maintain the flow ratę at 0.5 mL/min for 5 min. The 
column must be washed with water for 1 h at a flow 
ratę of 1 mL/min, and for 1 h with Mobile phase at the 
initial composition prior to the first anaiysis.] 


Table 3 


Time 

Solution A 

Solution B 

(min) 



0 

80 

20 

A 

60 

40 

6 

60 

40 


Return to the origtnal conditions and re-equilibrate the 
system. 

System suitabiiity solution: 1.0 mg/mL of USP Repagli- 
nide RS and 0.02 mg/mL of USP Repaglinide Related 
Compound E RS in methanol 
Standard solution: 2.0pg/mL of USP Repaglinide Re¬ 
lated Compound E RS in methanol 
Sample solution: 1.0 mg/mL of Repaglinide in 
methanol 

Chromatographic system 

(See Chromatography (62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.0-mm x 10-cm; 5-pm packing L41 
Flow ratę: 1.0 mL/min 
Injection vofume: 10 pL 
System suitabiiity 

Sam pies: System suitabiiity solution and Standard 
solution 

[Notę—T he typjcal relative retention times for repagli¬ 
nide and repaglinide related compound E are 1.0 and 
1.5, respectivety.] 

Suitabiiity reąuirements 

Resolution: NLT 1.5 between repaglinide and repag¬ 
linide related compound E, System suitabiiity solution 
Re!ative standard deviation: NMT 5.0%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of repaglinide related com¬ 
pound E in tne portion of Repaglinide taken: 

Result = (rjrd x (Cs/Cu) x 100 

ru = peak respnmp of repaglinide related 
compound E in the Sample solution 
r s - peak response of repaglinide related 
compound E in the Standard solution 
Q = concentration of USP Repaglinide Related 
Compound E RS in the Standard solution 
(mg/mL) 

Cu = concentration of Repaglinide in the Sampie 
solution (mg/mL) 

Acceptance criteria: NMT 0.2% 

srtcmc THE5TS 

* LOSS ON DrYING (731) 

Anaiysis: Dry at 105° to constant weighL 
Acceptance criteria: NMT 0.5% 

ABDmONAL R£QUIREEVIENTS 

* Packacing and Storage: Preserve in tight containers. 

Protect from tight. 


* USP Reference Standard s (11) 

USP Repaglinide RS 

USP Repaglinide Related Compound A RS 
(5>3-MethyM-[2-(1 -piperidinyl)pheny[]butylamine, N- 
acetyl-L-glutamate salt 
C w HmN2-C7HhN 05 435.6 
USP Repaglinide Related Compound B RS 
3-Ethoxy-4-ethoxycarbonylphenylacetic add, 

C 13 H 16 0 5 252.27 

USP Repaglinide Related Compound C RS 
(5)-2- Ethoxy-4-[2-[[2-phenyM -[2-(1 -piper- 
idinyl)phenyl]ethyl]amino]-2-oxoethyl]benzoic acid. 
C 30 H 3 4N,O, 48Ó.Ć1 

USP Repaglinide Related Compound E RS 
(fl)-2-Ethoxy-4-[2-({3-methyi-l-[2-(piperidin- 
1-yl)phenyI]butyi}amino)-2-oxoethyl]benzole acid. 
C 2? H 3fi NzO< 452.59 


RepacsBarspcie TabBets 

DEFINSTfiON 

Repaglinide Tablets contain NLT 95.0% and NMT 105.0% 
of the labeied amount of repaglinide (C z ?H 3 6 N z O„)- 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: To a quantity of powdered Tablets, 
equivalent to 10 mg of repaglinide, add 10 mL of a 
mixture of methanol and methylene chloride (1:1), 
shake for 15 min, and centrifuge. 

Developing solvent system: Toluene, methylene chlo- 
ride, and methanol (2:2:1) 

Acceptance criteria: Meet the reguirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffer pH 4.0: 2 g/L of monobasic ammonium phos¬ 
phate solution. Aajust with phosphoric acid to a pH of 

4.0. 

Buffer pH 2,5: 2 g/L of monobasic ammonium phos¬ 
phate solution. Aajust with phosphoric acid to a pH of 
2.5. 

Mobile phase: Methanol and Buffer pH 2.5 (7:3) 
Diluent: Methanol and Buffer pH 4.0 (7:3) 

Standard solution 1: 800 pg/mL of USP Repaglinide RS 
in methanol 

Standard solution 2 : 80 pg/mL of USP Repaglinide RS, 
prepared by diluting 5.0 mL of Standard solution 1 with 
Diluent to 50,0 mL 

System suitabiiity stock solution: 80 pg/mL of USP 
Repagtinide Related Compound A RS in methanol 
System suitabiiity solution: 80 pg/ml of USP Repagli¬ 
nide RS and 1.6 pg/ml of USP Repaglinide Related 
Compound A RS prepared as follows. Transfer 1.0 mL of 
System suitabiiity stock solution to a 50-mL volumetric 
fiask, add 5.0 mL of Standard soiution 1, and dilute with 
Diluent to volume. 

Sampie soiution: Transfer 8 whole Tablets to a suitable 
voiumetric fiask, and dissolve in and di lute with Diluent 
to volume to obtain a solution containing 80 pg/mL. 

5 tir for 20 min, and fil ter or centrifuge a portion of the 
solution. 
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Chromatographic system 
(See Chromałograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 245 nm or diodę array. [Notę—U se di¬ 
odę array detector to perform Identification test C] 
Column: 4.0-mm x ó-cm; 5-pm packing LI 
Cofumn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vofume: 20 pL 
System suitabillty 

Samples: Standard solution 2 and System suitability 
solution 

[NOTĘ—The typka) relative retention times for repagli¬ 
nide related compound A and repaglinide are about 
0,4 and 1,0, respectively.] 

Suitability requirements 

Resolution: NIT 7.0 between repaglinide related 
compound A and repaglinide, System suitability 
solution 

Tailing factor: 0.8-2.0 for the repaglinide peak, Sys¬ 
tem suitability solution 

Relative standard deviatiom NMT 7 0% for repficate 
injectians, Standard solution 2 
Analysis 

Samples: Standard solution 2 and Sample solution 
CalcuJate the percentage of the labeled amount of 
repaglinide (Cz/HjsNzCLj) in the portion of Tablets 
taken: 

Result = (fy/rs) x (Cs/Cy) x 100 

= peak response from the Sample solution 
r s - peak response from Standom solution 2 
Cj = concentration of USP Repaglinide RS in 
Standard solution 2 (pg/mL) 

C u - nominał concentration of repaglinide in Ehe 
Sample solution (pg/mL) 

Aeceptance critena: 95.0%-! 05.0% 

PERFORMANCE TESTS 
* DtSSOLUTION <711) 

Medium: pH 5.0 buffer, prepared by mixing 10.2 g of 
citric acid monohydrate and 18.16 g of dibask sodmm 
phosphate dihydrate with 1 L of water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: 1.5 g/L of monobasic potassium phosphate in 
water, adjusted with phosphoric acid to a pH of 2.3 
Mobile phase; Aceton i tri le, Buffer, and methanol 
(49:40:11) 

Standard stock solution: 44 pg/mL of USP Repaglinide 
RS in methanol 

Sample solution: Pass a portion of the solution under 
test through a suitable fifter. 

Standard soiution: Transfer 5.0 mL of the Standard 
stock solution to a 100-mL volumetnc fiask, add 25 ml 
of methanol, and dilule willi Medium Lo vulume. Fur- 
ther di lute with Medium , if needed, to a concentration 
that is similar to that of the Sample solution. 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: Fluorometric detector; excitation wave- 
length of 244 nm and emlssion wavelength of 348 nm 


Column: 4.0-mm x 12.5-em; 10-pm packing LI 
Cofumn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection yolume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Ta i ling factor: Between 0.5 and 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of the labeled amount of 
repaglinide (CzzHańN^O^) dissolved: 

Result = (ruf fs) x (Cdi) x V x 100 

r u - peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs - concentration of USP Repagilnide RS in the 
Standard solution (mg/mL) 
i - labei ciaim of repaglinide (mg/TabJet) 

V = volume of Medium, 900 mL 
Tolerances: NLT 70% (Q) of the iabeled amount of 
repaglinide {C 27 H 3 *NzO.|) is dissolved. 

* UNIFORMiTY OF DOSACE Units (905): Meet the 
requirements 

IMPURITIES 
0 ORGANIC IMPURITIES 

Buffer pH 4.0, Buffer pH 2.5, Mobile phase, Difuent, 
Standard solution 1, Standard solution 2, System 
suitability stock solution. System suitability solution, 
and Sample solution: Prepare as drrected in the Assoy . 
Standard soiution 3: 0.2 pg/mL of USP Repaglinide RS, 
prepared by diluting 2.5 mL of Standard soiution 2 with 
Diluent to 1000 mL 
Chromatographic system 
Modę: LC 

Detector: UV 210 nm 
Column: 4.0-mm x 6-cm; 5-pm packing LI 
Column temperaturę: 40 fl 
Flow ratę: 1 mL/min 
injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard soiu¬ 
tion I 

[NOTĘ—The typical relative retention times for repagli¬ 
nide related compound A and repaglinide are about 
0.4 and 1.0, respectively,] 

Suitability requirements 

Re solution: NLT 7.0 between repaglinide related 
compound A and repaglinide. System suitability 
solution 

Tailing factor: 0.8-2.0 for the repaglinide peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 10% for repficate 
injecdons. Standard soiution 3 
Analysis 

Samples: Sample solution and Standard solution 3 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken; 

Result - (rufrs) x (QfCu) x 100 

r u - peak response of each impurity from the 
Sample solution 

r$ - peak response of repaglinide from Standard 
solution 3 

Cs « concentration of USP Repaglinide RS in 
Standard soiution 3 (pg/mL) 

Cu = nominał concentration of repaglinide in the 
Sample solution (ug/mL) 
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Acceptance criteria: NMT 0.5% of total impurities 

ADDITIONAL REQUIREMENTS 

® Fackaging and Storage; Pre$erve in tight containers. 

■ USP Reference Standards (11) 

USP Repaglmide RS 

USP Repaglmide Related Compound A RS 
(5)-3-Methyl-1 -[2-(1 -piperidinyl}phenyl]butylamine, N- 
acetyl-L-gfutamate salt. 

C, 6 H»Nz* C 7 H 11 NO 5 435,6 


Reserpine 



C 3 3 H 40 N 7 O 9 608.68 

Yohimban-1ó-carboxylic add, 11,17-dimethoxy-1 8-[(3,4, 
5-trimethoxybenzoyl)oxy]-, methyl ester, 

(3fll6fll 70,120o)-. 

Methyl 18/Thydroxy~l 1,17ot-dimethoxy-3^20a-yohimban- 
16/3-carboxy!ate 3,4,5-trimethoxybenzoate (ester) 
[50-55-5], 

» Reserpine contains not less than 97,0 percent 
and not morę than 101,0 percent of C33H40N2O9, 
caleulated on the dried basis, 

Packaging and storage— Preserve in tkjht, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

USP Reference standards <11)—* 

USP Reserpine RS 
Ident if icat i o n— 

A: Infrared Absorption (197K), 

B: [notę —Conduct this test promptly, with a minimum 
exposure to light] Dissolve 25.0 mg of it, previously dried, 
in 0.25 ml of chloroform; mix with about 30 mL of metha- 
nol previously warmed to 50°; transfer the mixture with the 
a id of warm methanol to a 250-mL vokimetnc fiask; coo! 
the solution to room temperaturę; dilute with methanol to 
volume; and rmjx. Pipet 10 ml of this solution into a 50-ml 
volumetric fiask, add 36 mL of chloroform, dii u te with meth¬ 
anol to yolurne, and mix: the UV absorption spectrum of a 
1 in 50,000 solution so obtained exhibits the same maxima 
in the rangę of 255 nm to 350 nm as that of a stmilar 
solution of USP Reserpine RS, concomitantly measured; and 
the respecth/e absorptMties, determined with reference to a 
mbcture of 36 volumes of chloroform and 14 volumes of 
methanol as the blank, at the wave!enqth of maximum ab- 
sorbance at about 268 nm, do not differ by morę than 
3.0%. 

Loss on drying <731)—-Dry it at 60° for 3 hours: it loses 

not morę than 0,5% of its weight 

Residue ori ignrtion <281): not morę than 0.1%. 

Assay— 

Mobile phase— -Prepare a filtered and degassed 1:1 mix- 
turę of acetonitrile and ammonium chloride solution (1 in 
100). Make adjustments if necessary (see System Suitability 
under Chromotography (62 1)). The pH h about 5.6. 

Standard preparation —Dissolve an aecurately weighed 
guantity of USP Reserpine RS in Mobile phase f and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 


to obtain a solution having a known concentration of about 
lOpg per mL. 

Assay preparation—Transfer about 10 mg of Reserpine, ac- 
curately weighed, to a 100-mL yofumetric fiask. Dilute with 
Mobile phase to vofume, and mix, Dilute 1.0 mL of this solu¬ 
tion with 9.0 mL of Mobile phase , and mix, 

Chromatographic system (see Chromotography <621})—The 
liquid chromatograph is eauipped with a 268-nm detector 
and a 4.6-mm x 25-em column that contains packrng LI. 
The flow ratę is about 1.5 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the column efficiency determined 
from the analyte peak ts not less than 1500 theoretica! 
plates; the tailing factor for the analyte peak is not morę 
than 1 . 5 ; and the relative standard deviation for replicate 
injections is not morę than 2 . 0 %. 

Procedurę— Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of in the portion of Reserpine taken 

by the formula: 

C( ru/rs) 

in which C is the concentration, in pg per mL, of USP Reser¬ 
pine RS in the Standard preparation; and r u and rj are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Reserpine Injection 

» Reserpine Injection is a stenie solution of Reser¬ 
pine in Water for Injection, prepared with the aid 
of a suitable acicL It contains not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of It contains 

suitable antioxidants. 

Packaging and storage— Preserve in single-dose {or, if 
stabilizers are present, in mulliple-dose), light-resistant con- 
tainers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Reserpine RS 
USP Endotoxin RS 

[den Uf kation— it responds to the Identification test under 
Reserpine Orał Solution . 

Bacterial Endotogins Test (85)—It contains not morę 
than 71,5 USP Endotoxin Units per mg of reserpine. 
pH (791): between 3,0 and 4,0. 

Ot ber alkaloid 5 — [notę —Conduct this test promptly after 
preparation of the test and standard Solutions.] Pipet 10 mL 
eath of the citrrc add solution of the Injection, and of Solu¬ 
tion 1 used in preparing the Standard preparation, respec- 
tively, obtained as directed in the Assay , into two separators. 
To the Injection solution add 100 mL of saturated sodium 
bicarbonate solution, and to Solution 1 add 10 ml of water, 
10 drops of saturated sodium bicarbonate solution, and 
90 mL of water, and extract both of the resulting Solutions 
with 50 mL of ether, Transfer the agueous phase to another 
separator, extract with a second 50-mL portion of ether, 
and drscard the aqueous Iayers, Wash the ether Iayers in 
succession with two 25-mL portions of water, ancf discard 
the washings. Extract the combtned ether Iayers with three 
15-mL portions of 2 N sulfuric add, collect the extracts in a 
50-mL vo!umetric fiask, add 2 N sulfuric acid to volume, and 
mix. The absorption spectrum of the solution from the ln- 
jection, in the rangę of 255 to 350 nm, measured in a 1 -cm 
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celi, 2 N sulfuric acid being used as the blank, exhibits max- 
ima and minima only at the same wayełengths as that of 
the solution from the Standard preparation, concomitantly 
measured. Calculate the guantity, in mg, of total alkaloids in 
each mL of the injection taken by the formula: 

10(//5V) 

rn which / h the absorbance of the solution from the Injec- 
tion at the wavelength of maximum absorbance at about 
268 nm; 5 is that of the solution from the Standard prepara¬ 
tion; and V is the yolume, in mL, of Injection taken. The 
content of total alkaloids is not morę than 114.0% of the 
labeled amount of CMH 40 N 2 O 9 , and does not drffer by morę 
than 10 . 0 % from the amount of C 11 H 40 N 2 O 9 determined in 
the Assay. 

Other requirements —It meets the requirements under in- 
jections and Impfanted Drag Products (1). 

Assay— 

Standard preparation—DhsoWe 25.0 mg of USP Reserpine 
RS, accurately weighed, in G.25 mL of chloroform, mix with 
about 30 mL of methanol previously warmed to 50°, trans¬ 
fer the mixture to a 250-mL yolumetric fiask with the atd of 
warm methanol, cool the solution to room temperaturę, di- 
fute with methano] to yolume, and mix (Solution 1). Protect 
the solution from light, Just prior to use in the Assay , pipet 
10mL of Soiution 1 into a 50-mL yolumetric fiask, ada 
36 ml of chloroform, and dilute with methanol to yolume 
(Standard preparation). 

Assay preparation —Transfer to a IGO-mL yolumetric fiask 
an accurately measured volume of Injection, equivalent to 
about 10 mg of reserpine, and dilute with citric acid solu¬ 
tion (1 in 50) to yolume. 

Procedurę —Pipet 1 0 mL of the Assay preparation into a 
separator, or a suitably stoppered, 50-mL centrifuge tubę, 
add 10 mL of chloroform, and shake for 2 minutes. Separate 
and withdraw the chloroform. Wash the citric add solution 
with two 10-mL portions of chloroform, adding the wash- 
rngs to the mam chloroform solution. To the combined 
chloroform Solutions add 10mL of sodium bicarbonate solu¬ 
tion (1 in 100), shake for 2 minutes, and separate. Withdraw 
the chloroform, filtering it through a pledget of cotton, into 
a 50-mL yolumetric fiask containmg 14.0 mL of methanol. 
Extract the aoueous bicarbonate layer in the extraction ves- 
sel with two 2-mL portions of chloroform, passing each por- 
tion successiyely through the fflter rnto the yolumetric fiask. 
Add chloroform to volume, and mix. 

Pipet duplicate 5-mL aliquots of the chloroform-methanol 
solution and of the Standard preparation into separate, 

10 -ml yolumetric ffasks. Add 2.0 mL of a 1 in 10 solution of 
hydrochlorlc acid in methanol to each fiask. To one fiask of 
each pair of duplicates (representing the Standard prepara¬ 
tion and the extracted Assay preparation) add 1.0 mL of a 3 
m 1000 solution of sodium nrtrlte in dilute methanol (1 In 
2), To the sccond ffpsk of each pair (constituting the blanks) 
add 1 ml of dilute methanol (1 in 2 ). Mix, and allow to 
stand for 30 minutes. Add 0,5 mL of ammonium sulfamate 
solution (1 in 20 ) to each fiask, add methanol to yolume, 
mix, and allow to stand for 10 minutes. Determfne the ab¬ 
sorbance of each solution in a 1 -cm celi at the wayelength 
of maximum absorbance at about 390 nm, with a suitable 
spectrophotometer, using a mixture of methanol, chloro¬ 
form, and water (5,4:3.6:T) as the blank. 

Calculate the guantity, in mg, of Cj^H^NzOs in each mL 
of the Injection taken by the formula: 

10(A-Aoh/V(A-A Q ) S 

in which Vls the volume, in mL, of Injection taken, and the 
parenthetic expressions are the differences in absorbances of 
the nrtrite-treated and blank Solutions, respectively, from the 
Assay preparation (U) and the Standard preparat/on (5). 


Reserpine Orał Solution 

» Reserpine Oral Solution contains not less than 
90.0 percent and not morę than 1 1 0.0 percent of 
the labeled amount of reserpine (C 33 H 40 N 2 O 9 ). 

Packaging and storage —Preserve in tight, light-resistant 
contafners. 

USP Reference standard* {11)— 

U5P Reserpine RS 

Identification —Evaporate about 2 mL of the chloroform- 
methanol solution obtained from the Assay preparation as 
directed for Procedurę rn the Assay, in a test tubę to dryness, 
add to the residue 0.5 mL of glacial aeetic acid, swirl for 1 
to 2 minutes, and add 1 mL of a 1 in 50 solution of yanillin 
in hydrochloric acid: a prnk color is produced, and it be- 
comes deep violet-red withm a few minutes or as a result of 
warming tne soiution for 10 to 20 seconds. 

Alcuhoi Determlnatlon <611): between 11.0% and 
13.0% of Czl-UOH. 

Assay— 

Standard preparation —Dissolve 25,0 mg of USP Reserpine 
RS, accurately weighed, in 0.25 mL of chloroform, mix with 
about 30 mL of methanol prevlously warmed to 50°, trans¬ 
fer the mixture to a 250-mL yolumetric fiask with the aid of 
warm methanol, coot the soiution to room temperaturę, di¬ 
lute with methanol to yolume, and mix (Soiution 7 ). Protect 
the solution from light. just prior to use in the Assay , pipet 
10 mL of Solution 1 into a 5Q*mL yolumetric fiask, add 
36 mL of chloroform, and dilute with methanol to yolume 
(Standard preparation). 

Procedurę —Transfer an accurately measured volume of 
Oral Solution, equivalent to about 1 mg of reserpine, into a 
separator or a suitably stoppered, 50-mL centrifuge tubę, 
add 5 mL of citric and solution (1 in 50) and 10 mL of 
chloroform, and shake for 2 minutes. Separate and withdraw 
the chloroform. Wash the citric add solution with two 
10-mL portions of chloroform, adding the washings to the 
mah chloroform solution. To the combined chloroform So¬ 
lutions add IGmL of sodium bicarbonate solution (1 in 
100), shake for 2 minutes, and separate. Withdraw the chlo¬ 
roform, filtering it through a pledget of cotton, into a 
50-mL yolumetric fiask containing 14.0 mL of methanol. Ex- 
tract the aqueous bicarbonate layer in the extraction vessel 
with two 2-mL portions of chloroform, passing each portion 
successiyely through the filter into the yolumetric fiask. Add 
chloroform to yolume, and mix (Assay preparation). 

Pipet dupllcate 5-rnL aliguots of the chloroform-methanol 
solution and of the Standard preparation into separate, 

10-mL yolumetric flasks. Add 2,0 mL of a 1 in 10 solution of 
hydrochloric acid In methanol to each fiask. To one fiask of 
parh pair nf dupfirates (representing the Standard prepara¬ 
tion and the extracted Assay preparation) add 1.0 mL of a 3 
In 1000 solution of sodium nitrite in dilute methanol (1 in 
2). To the second fiask of each pair (constituting the blanks) 
add 1 ml of dilute methanol {1 in 2). Mix, and allow to 
stand for 30 minutes, Add 0.5 mL of ammonium sulfamate 
solution (1 in 20 ) to each fiask, add methanol to yolume, 
mix, and allow to stand for 10 minutes. Determine the ab¬ 
sorbance of each solution in a 1 -cm celi at the wayeiength 
of maximum absorbance at about 390 nm, with a suitable 
spectrophotometer, using a mixture of methanol, chloro¬ 
form, and water (5.4:3.6:1) as the blank. Calculate the 
quantity, in mg, of reserpine (CjjhLoNzO?) in each mL of the 
Oral Solution taken by tne formula: 

(A - Ao)u/V(A- A& 

in which VH the yolume, in mL, of Oral Solution taken; and 
the parenthetic expressions are the differences in ab¬ 
sorbances of the nitrite-treated and blank Solutions, respec- 
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tively, from the Assay preporaf/on (U) and the Standard prep¬ 
arator* (5). 


Reserpine Tablets 

DEFINmON 

Reserpine Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of reserpine (C 3 a Rio N z O*). 

IDENTIFICATION 

* A. 

Sarn ple solution: Evaporate about 2 mL of Sampie solu - 
tion 2, obtamed from the test for Other Alkoloids , in a 
test tubę to dryness* Add to the residue 0.5 mL of gla- 
dal aeetic add, and swirl for 1-2 min, 

Analysis: Add 1 mL of a 20 mg/mL of vanillin in hydro- 
chloric add. 

Acceptance criteria: A pink color is produced that 
tums to deep violet-red within a few min or as a result 
of warming the solution for 10-20 s. 

A5SAY 

• Procedurę 

Mobile phase: Acetomtrile and ammonium chionde so¬ 
lution (10 mg/mL) ( 1 : 1 ). The pH of the resulting solu¬ 
tion is about 5.6. 

Standard solution: IGpg/mL of USP Reserpine RS in 
Mobile phase 

Sampie solution: 10 ug/mL of reserpine in Mobile 
phase from powdered Tablets (NLT 20). Pass through a 
suitable filter of 0 . 8 -^m porę size. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 26S nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5mL/min 
Injection volume: 20 pL 
System suitabillty 
Sampie: Standard solution 
Suitabiiity requirements 

Column efficiency: NLT 1500 theoretical plates 

Taiiing factor: NMT 1.5 

Relatlve standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sampie solution 
Calculate the percentage of the labeled amount of re¬ 
serpine (C 33 H 40 N 2 O 9 ) in the portion of Tablets taken: 

Result = (ru/rs) x (Q/Cu) x 100 

ru - peak response of reserpine from the Sampie 
solution 

fs = peak response of reserpine from the Standard 
solution 

Cs = concentration of USP Reserpine R5 in the 
Standard solution (jig/mL) 

Cu = nominał concentration of reserpine in the 
Sampie solution (jig/mL) 

Acceptance arteria; 90.0%-110.0% 

PERFORMANCE TESTS 
■ Dissolution (711) 

[Notę—D o not substitute membranę filters for filter pa- 
per where the filtration of reserpine-containmg Solutions 
is indicated. Reserpine has been shown to be adsorbed 
on to membranes.j 


Test 1 

Medium: 0.1 N acetic add; 500 mL 

Apparatus 1: 100 rpm 

Time: 45 min 

p-Toluenesulfonk acid solution: 10 mg/mL of p- 
toluenesulfonic add in glacial acetic acid 

Standard solution; 0.1 pg/tnL of USP Reserpine RS in 
glacial acetic acid 

Sampie solution: Pipet an afiguot of the filtered solu¬ 
tion under test, containing about 11 pg of reserpine, 
into a 125-mL separatory funnel. Extract with three 
10-mL portions of chloroform, collecting the extracts 
in a 100-mL volumetric fiask, dilute with glacial acetic 
acid to volume, and mix, 

Analysis: Pipet 10 mL each of the Standard solution , 
the Somple solution, and glacial acetic acid into three 
individual 50-mL test tubes. To each tubę, add 10 mL 
of p- Toluenesulfonic acid solution, insert a stopper, and 
mix gently. Place In a steam bath for 10 min. Remove 
from the steam bath, and cool. Determine the amount 
of reserpine (ChH 4 dN 2 0 ») dissolved from the fluores- 
cences of the Standard solution and Sampie soiution us- 
ing a suitable spectrophotometer arranged to deliver 
actiyation radiation at 390 nm and to measure the re» 
sultant fluorescence at the emission wavelength of 
about 480 nm. 

Tolerances: NLT 75% (Q) of the labeled amount of 
reserpine (C^bLoNzOg) is dissolved. 

Test 2: if the product complies with this test, the label- 

ing indicates that it meets USP Dissolution Test 2. 

Medium, Apparatus 1, p-Toluenesulfonic acid solu¬ 
tion, Standard soiution, Sampie solution, and Analy¬ 
sis: Proceed as directed for Test L 

Time: 30 min 

Tolerances: NLT 80% (Q) of the labeled amount of 
reserpine (C 33 H 40 NZO 9 ) is dIssoJved. 

* Uniformjty of Dosage Units (905): Meet the 
reguirements 


SPECIFIC TESTS 
* OTHER AIKALOIDS 

Adsorbent: Use acid-washed chromatographic siliceous 
earth. 

Chromatographic tubę: Chromatographic tubę of 
20 cm length and 22 mm internal dfameter with an 
outlet at the bottom. Insert at the constnction a smali 
pledget of glass wool previously washed with chloro¬ 
form and air dried. 

Chromatographic column; Mix 1 q of Adsorbent with 
0.5 mL of freshly prepared sodlum bicarbonate solution 
(20 mg/mL) in a 100-mL beaker untit the mixture ap- 
pears fluffy and uniformly moistened, transfer to the 
Chromatographic tubę , and tamp lig htly with a packing 
rod to a tnickness of about 7-9 mm. Mix uniformly 1 g 
of Adsorbent with 0.5 mL of freshly prepared citric add 
solution (5 mg/mL), transfer to the Chromatographic 
tube f and tamp lightiy with a packing rod. Mix uni¬ 
formly 1 g of Adsorbent with 0.5 mL of water, transfer 
to the Chromatographic tubę , and tamp lightiy with a 
packing rod. 

Blank mixture: 1 mL of dimethyl sulfoxide and 2 g of 
Adsorbent in a suitable Container. Stir until the mass is 
uniformly wetted and free from lumps. 

Blank solution; Transfer the Blank mixture through a 
powder funnel to a prepared Chromatographic column . 
Scrub the beaker with about 1 g of Adsorbent , and add 
it through the funnel to the tubę. Wipe the spatula, 
beaker, and funnel with a tuft of glass wooi, prevlously 
washed with chloroform and air-dried. Place the glass 
wool in the tubę, and press it down on the column 
with the packing rod, so that the overalI herght of the 
column is between 55 mm and 65 mm. Rfnse the spat- 
uia, beaker, and funnel with the first portion of the 
chloroform used to elute the specimen. Elute the reser- 
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pine with 45 mL of chloroform. [Notę —A properly 
packed column elutes in 4-8 min.] Collect the eluate in 
a 50-mL volumefcrie fiask contalning 14 mL of methanol. 
Rinse the tip of the column with chloroform, add chlo¬ 
roform to volume, and mix. 

Standard stock sofution: [Notę— Use actinic glassware 
for this solution.] 0.1 mg/mL of U5P Reserpine RS in 
methanol prepared as follows: Dissolve USP Reserpine 
RS in chloroform (0.01 mL/mg of USP Reserpine RS), 
and mix with previously warmed to 50° methanol 
(1.2 mL/mg of USP Reserpine RS). Transfer the mkture 
to a surtabfe volumetrie fiask with the aid of warm 
methanol, cool the solution to room temperaturę, difute 
with methanol to volume, and mtx< 

Standard solution: [NOTĘ—Use actinic glassware for 
this solution.] 0.02 mg/mL of USP Reserpine RS from 
the Standard stock solution in chloroform and methanol. 
Initially add chloroform to about 72% of the volume of 
the fiask, and then dilute with methanol to volume. 
Sample solution 1: Weigh a portion of the finely pow- 
dered (powder should be able to pass through a 
óO-mesn sieve) Tablets (NLT 20), equivaient to about 
1 mg of reserpine, but NMT 1 g of the powder, and 
transfer to a 150-mL beaker. Dry-mix the powder with 
about 500 mg of Adsorbent , then mix with 1 mL of di- 
methyJ sulfoxide (immobiie solvent). Stir thoroughly un- 
til the mass is uniformly wetted and free from lumps, 
and allow the mmture to stand for 5 min. Add another 
500 mg of Adsorbent, and thoroughly work it into the 
mass. Again add an amount of Adsorbent so that the 
total amount added is 2 g, and dlsperse it compietely in 
the mass. 

Sample solution 2: Transfer Sample sofution 1 through 
a powder funnel to a prepared Chromatographic column. 
Proceed as directed for Blank solution beginning with 
"Scrub the beaker with about 1 g of Adsorbent." 
Analysis: Determine the UV absorption spectrum of 
Sample solution 2, between 255 and 350 nm, using the 
Blank solution in the reference celi. Similarly, determine 
the UV absorption spectrum of the Standard solution , 
using a solution of 3.6 volumes of chloroform and 1.4 
volumes of methanol as the blank. The two spectra are 
similar, and the ratio, AWAaps, for Sample solution 2 
does not differ by morę than 4.0% from the torre- 
sponding rado for the Standard solution. 

Calculate the pereentage of reserpine (C^I-UNzOg) in 
the portion of Tablets taken: 

Result = (Au/Ai) x 100 

A u - absorbance of Sample solution 2 at the 
absorption maximum at about 268 nm 
Ai - absorbance of the Standard solution at the 
absorption maximum at about 268 nm 
Acceptance cnteria: The resuft does not differ morę 
than 6 0% from that obtained in the Assay. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, fight resistant 
containers. 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the test used oniy if Test 7 is not used. 

* USP Reference Standard* (11) 

USP Reserpine RS 


Reserpine and Chlorothiazide Tablets 

» Reserpine and Chlorothiazide Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of reserpine 

anH nnfr Ince th^n H nprrpnt Ptnr\ 


not morę than 107.0 percent of the labeled 
amount of chlorothiazide (CzHćCINhC^S;). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Reserpine RS 
USP Chlorothiazide RS 

Identification— 

A: Transfer a guantity of powdered Tablets, equivalent to 
about 1 mg of reserpine, to a stoppered, 50-mL centrifuge 
tubę. Add 20 mL of citric add solution (1 in 50), and shake 
until the powder is suspended. Extract the mixture with two 
20“mL portions of chloroform, centrifuge, and withdraw the 
chloroform, filtering each extract through a pledget of cot- 
ton into a 50-mL volumelric fiask, Dilute with chloroform to 
voiume, and mix: the UV absorption spectrum of the solu¬ 
tion so obtained exhibits maxima and minima at the same 
wavelengths as that of a similar solution of USP Reserpine 
RS, concomttantly measured {presence of reserpine). 

B: Transfer a quantity of powdered Tablets, equivalent to 
about 50 mg of chlorothiazide, to a test tubę contalning 
10mL of acetone, agitate for 5 minutes, and centrifuge. Use 
the elear supernatant as the Test solution. Separately apply 
10 liL each of the Test solution and a Standard solution of 
USP Chlorothiazide RS in acetone containing 5 mg per ml 
to a thin-łayer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
tea gel mixture and previously washed with methanol. De- 
velop the chromatografii in a solvent system consisting of a 
mixture of ethyl acetate and isopropyl alcohol (1 7:3) until 
the solvent front has moved about tnree-fourths of the 
length of the piąte. Remove the piąte from the chamber, 
air-dry, and examine under short-wavelength UV light: the 
flf value of the prindpal spot in the chromatogram of the 
Test solution corresponds to that obtained from the Stan¬ 
dard solution ( presence of chlorothiazide). 

Dissolution (711)— 

Medium: mixture of pH 8,0 phosphate buffer (see Buffer 
Solutions in the section Reagents, indicators, and Solutions) 
and n-propyi alcohol (3:2); 900 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Determination of dissolved reserpine — 

STANDARD preparation— Dissolve about 34 mg of USP Re- 
seroine RS, accurately weighed, in a 50-mL voiumetnc fiask 
containing 5 mL of chloroform, dilute with n-propyl aJcohol 
to volume (Solution 7), and mix. Pipet 1 ml of Sofution 1 
into a 50-ml. vofumetric fiask, dilute with n-propyl alcohol 
to zolu me (Solution 2), and mix. Pipet 1 mL of Solution 2 
into a 100-mL volumetric fiask, dilute with Dissolution Me¬ 
dium to volume, and mix to obtain the Standard prepara- 
tion. 

PROCEDURĘ —Fil ter a portion of the solution under test 
through paper, and transfer 5.0 mL of the elear filtra te to a 
25-mL volumetric fiask. Pipet 5 ml of the Standard prepara- 
tion into a separate 25-mL volumetric fiask. Treat each fiask 
as follows: Add 5 drops of hydrochloric add and 5 mL of a 
mixture of water, alcohol, and sulfuric add (29:20:1), and 
mix. Add by pipet 5 mL of sodium nitrite solution (3 in 
1000), dilute with alcohol to volume, mix, and allow to 
stand for 30 minutes, Concomitantly determine the fluores- 
cer ces of the solution under test and the Standard prepara- 
tion in a suitable spectrophotometer arranged to defiver ac- 
twation radiation at 405 nm and to measure the resultant 
fluorescence at the emission wavelength of about 500 nm. 
Calculate the amount of reserpine (Cn^oNbO^) dissolved. 

Determination of dissolved chlorothiazide — 

Standard preparation— Transfer about 27 mg of USP 
Chlorothiazide RS, accurately weighed, to a 50-mL yoiumet- 
ric fiask containing 5 ml of methanol, świr! to dissolve, di- 





lute with Dissoiution Medium to volume, and mix. Pipet 
2 mL of this solution into a 100-mL voiumetnc fiask, dilute 
with Dissoiution Medium to volume, and mix. 

Procedurę—D etermine the amount of chlorothiazide 
(CzHóCINiOflSz) dissoived from UV absorbances at the wave- 
length of maximurn absorbance at about 292 nm of frltered 
portions of the solution under test, suitably diluted with Dis- 
solution Medium , in comparison with the standard p repa ro¬ 
dom 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CnH^oNaO® is dtssolved in 60 minutes, and not less than 
75% (Q) of the labeled amount of OHUCINjO+Sz is dissoived 
in 60 minutes, 

Uniformity of dosage units {905}: meet the reąuire- 
ments with respect to chlorothiazide and to reserpine. 

Procedurę for content uniformity for reserpine— 

Standard preparation—Pre parę as directed for Standard 
preparation in the Assoy for reserpine. 

Test preparation —Weigh 1 Tablet, grind to a fine powder, 
and transfer to a stoppered, 50-mL centrifuge tubę, Add 
25.0 ml of chloroform and mechanol solution (1:1), shake 
by mechanical means for 15 minutes, and centrifuge. Pipet 
4 mL of the elear supernatant into a 100-ml volumetric 
fiask, dilute with the chloroform and methanol solution to 
volume, and mix. 

Procedurę —Proceed as directed for Procedurę in Lhe Assoy 
for reserpine. Calculate the guantity, in mg, of CnH^N 2 0v, 
in the Tablet taken by the formula: 

{WJWdKTODKhfh) 

in which W t is the weight, in mg, of the Tablet, W u is the 
weight, in mg, of the portion of Tablet taken, T is the la¬ 
beled quantity, in mg, of reserpine in the Tablet, 0 is the 
concentration, in pg per mL, of USP Reserpine RS in the 
Standard preparation , D is the concentration, in jiq per mL, 
of reserpine in the Tesf preparation , based upon tne labeled 
guantity per Tablet and the extent of dilution, and hj and 1$ 
are the fluorescence intensities of the Solutions from the Test 
preparation and the Standard preparation , respectively. 

Procedurę for content uniformity for chlorothiazide — 

Standard preparation —Prepare as directed for Standard 
preparation unoer Assoy for chlorothiazide . 

Test preparation— Transfer 1 Tablet to a 500-mL yolumet- 
ric fiask, add 300 mL of OJ N sodium hydroxide, and soni- 
cate, swirling the fiask intermittently, untJI the Tablet is dis- 
solved. Dilute with OJ N sodium hydroxide to volume, mix, 
and filier, dtscarding the ffrst 15 mL of the fiftrate. Dilute a 
ortlon of the elear filtrate guantitath/ely with OJ N sodium 
ydroxide to obtain a solution having a concentration of 
about 10 jig of chlorothiazide per mL. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
for chlorothiazide. Calculate the quantity, in mg, of 
CyHsClNaOtSi, tu Lhe Tablet taken by lhe formula: 

( TCfDKAofAs) 

in which Fis the labeled quantity, in mg, of chlorothiazide 
in the Tablet, C is the concentration, in pg per mL, of USP 
Chlorothiazide RS in the Standard preparation, D is the con¬ 
centration, in pg per mL, of chlorothiazide in the Test prepa¬ 
ration , based upon the labeled guantity per Tablet ano the 
extent of dilution, and A u and A* are tne absorbances of the 
Solutions from the Test preparation and the Standard prepa¬ 
ration, respectively. 

Assay for reserpine— 

Standard preparation—D\sso\ve about 25 mg of USP Re¬ 
serpine RS, accurately weighed, in 1 mL of chloroform con- 


tained in a 50-mL volumetric fiask, dilute with methanol to 
votume, and mix, Dilute a portion of this solution guantita- 
tively and stepwise with chloroform and methanol solution 
( 1 : 1 ) to obtain a solution having a known concentration of 
about 0.2 jug of reserpine per ml. 

Assoy preparation— Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 1 mq of reserpine, to a 
stoppered, 50-mL centrifuge tubę, add 25,0 mL of chloro¬ 
form and methanol solution ( 1 : 1 ), shake by mechanical 
means for 15 minutes, and centrifuge. Dilute a portion of 
the elear supernatant quantitatively and stepwise with chlo¬ 
roform and methanol solution (1 :f) to obtain a solution 
having a concentration of about 0.2 pg of reserpine per mL. 

Procedurę —Separateiy transfer 5.0 ml of the Assay prepo - 
radon , 5.0 mL of the Standard preparation , and 5.0 mL of 
chloroform and methanol solution ( 1 : 1 ) to provide the rea¬ 
gent blank, respectivety, to three 25-mŁ vo!umetric flasks. To 
each fiask add 0.5 mL of hydrochloric add, 1,0 ml of a 3 in 
1000 solution of sodium mtrite in dilute methanol (1 in 2 ), 
mix, and allow to stand for 30 minutes. Add 1 mL of ammo- 
nium suffamate solution (1 in 20 ) to each fiask, add chloro¬ 
form and methanol solution ( 1 : 1 ) Lo volume, mix, and allow 
to stand for 10 minutes, Concomltantly determine the fluo¬ 
rescence intensities of the Solutions in a suitable spectropho- 
tometer arranged to deliver activation radiation at 405 nm 
and to measure the resultant fluorescence at the emission 
wavelength of about 500 nm. Calculate the guantity, in mg, 
of C 31 H. 10 N 2 G 9 in the portion of Tablets taken by the 
formula: 

SCOofh) 

in which C is the concentration, in pg per mL, of USP Reser¬ 
pine RS in the Standard preparation , and tu and / s are the 
fluorescence intensities of the Solutions from the Assoy prep¬ 
aration and the Standord preparation, respectively. 

Assay for chlorothiazide— 

Standord preparation —Dtssofye an accurately weighed 
guantity of USP Chlorothiazide RS in OJ N sodium hydrox- 
ide, and dilute quantitatively and stepwise with OJ N so¬ 
dium hydroxide to obtain a solution having a known con¬ 
centration of about IGpg per mL. Use a freshly prepared 
solution. 

Assay preparation— \Ne\gh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivafent to about 250 mg of chlorothiazide, 
to a 500-mL yolumetric fiask, add about 300 mL of OJ N 
sodium hydroxide, and shake by mechanical means for 
15 minutes. Dilute with OJ N sodium hydroxide to yolume, 
and mlx. Filter through paper, distarding the ffrst 15 mL of 
the filtrate. Pipet 2 mL of the elear filtrate into a 100-mL 
yolumetric fiask, dilute with OJ N sodium hydroxide to voh 
u me, and mix. 

Ptocedutt—* CuncufiiiLdtiUy deLermine the absorbances of 
the Standard preparation and lhe Assay preparation in 1 -cm 
cells at the wavelength of maximum absomance at about 
292 nm, with a suitable spectrophotometer, using OJ N 
sodium hydroxide as the blank. Calculate the quantity, in 
mg, of CJ-UCINhO^Si, in the portion of Tablets taken by the 
formula: 

25C(Auf As) 

in which C is the concentration, in pg per ml, of USP 
Ch orothiazide RS in the Standard preparation , and A u and As 
are the absorbances of the Assay preparation and the Stan¬ 
dard preparation , respectiyely. 
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Reserpine a rad Hydrochlorothiazide 
Tablets 


» Reserpine and Hydrochlorothiazide Tablets con- 
tain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of re¬ 
serpine (C33H40N2O9), and not less than 93.0 per¬ 
cent and not morę than 107.0 percent of the la¬ 
beled amount of hydrochlorothiazide 
(C7H8CIN3O4S2). 

Fackagmg and storage—Preserve tn tight, light-resistant 
containers. 

USP Reference standard* (11)— 

USP Reserpine RS 
USP Hydrochlorothiazide RS 
USP Benzothladiazine Related Compound A RS 
4-AminG“ó-chloro-1,3-benzenedisulfonamide. 
C ń H fl CJN30aS 2 285.73 
IdentificafEon— 

A: Transfer a guantfty of powdered Tablets, equivalent to 
1 mg of reserpine, to a stoppered, 50-mL centrifuge tubę. 
Add 20 ml of crtric acid solution (1 in 50), and shake until 
the powder is suspended. Extract the mixture with two 
20-ml_ portions of chloroform, centrifuge, and withdraw the 
chloroform, filtering each extract through a pledget of eot- 
ton Into a 50-mL volumetric fiask. Di lute with chloroform to 
volume, and mlx: the UV absorption spectrum of the solu¬ 
tion exhibits maxima and minima at the same wayelengths 
as that of a simllar solution of USP Reserpine RS, contomb 
tantly measured (presence of reserpine). 

B: Transfer a quantlty of powdered Tablets, eouivalent to 
about 50 mg of nydrocnlorothiazide, to a test tubę contain- 
ing 1 0 ml of acetone, agitafe for 5 minutes, and centrifuge. 
Use the elear supernatant as the Test solution. Separately 
apply 10 pL eacn of the Test solution and a Standard solu¬ 
tion of USP Hydrochlorothiazide RS in acetone containing 
5 mg per mL to a thin-tayer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm Eayer of 
chromatographic slllca gel mixture and previously washed 
with methanol. Develop the chromatogram fn a solvent sys¬ 
tem consistlng of a mixture of ethyl acetate and isopropyl 
alcohol (1 7:3) until the solvent front has moved about 
three-fourths of the fength of the piąte. Remove the piąte 
from the cham ber, air-dry, and examine under short-wave- 
length UV light: the Rf value of the prtncipal spot tn the 
chromatogram of the Test solution corresponds to that ob- 
tained from the Standard solution ( presence of hydrochioro- 
thiazide). 

Dissolution (711)— 

Medium : mixture of 0.1 N hydrach lorle add and /7-pro- 

pyf alcohol (3:2); 900 mL. 

Apparatus 2: 50 rpm, 

Times: 45 minutes, 60 minutes. 

Determination of dissofved reserpine — 

Phosphate buffer —Dissolve 6.8 g of monobasic potassium 
phosphate in 1 L of water, mix thoroughly, and adjust with 
phosphoric add to a pH of 3.0 ± 0.05. 

MOBILE PHASE—Prepare a filtered and degassed mixture of 
Phosphate buffer and acetonitrile (65:35). Make adjustments 
if necessary (see System Suitability under Chromatogmphy 
( 621 )). 

Standard stock preparation— Dissolve an accurately 
weighed guantity of USP Reserpine RS in Medium, and dilute 
quantitatively and stepwise if necessary, with Medium to ob- 
tain a solution having a known concentradon of about 
0.14 pg per mL 


Standard PRePARATlON—Transfer 8.0 mL of Standard stock 
preparation to a 25-mL volumetric fiask. Dilute with Mobile 
hase to yolume, and mix to obtain a solution having a 
nown concentradon of about 0.044 pg per mL. 

TEST preparation— Filter a portion of the solution under 
test, and transfer 8.0 mL to a 25-mL voIumetnc fiask. Dilute 
with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))— 
The liquid chromatograph is eguipped with a fluorescence 
detector (excitation at 270 nm and detection at 360 nm) 
and a 4.6-mm x 15-cm column that contains packing LII. 
The flow ratę is about 2.0 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the capacity factor, k\ is not less than 
2,0; the column efficieney is not less than 3000 theoretical 
piates; the tailing factor is not morę than 2.0; and the rela- 
tfve standard deviation for replicate injections is not morę 
than 2,0%. 

PROCEDURĘ —Separately rnject egual voiumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograph, record the chromatograms, 
and measure the responses for the reserpine peak. Calculate 
the quantity, in mg, of reserpine (C 33 ł-boN:iG9) dissolved by 
the formula: 

msąru/ą 

in whkb C is the concentradon, in mg per ml, of USP Re¬ 
serpine RS in the Standard preparation; and r u and r s are the 
peak responses obtained from the Test preparation and the 
Standard preparation , respectively, 

Determination of dissolved hydrochlorothiazide— 

Standard preparation —Dissolve about 27 mg of USP Hy¬ 
drochlorothiazide RS, accurately weighed, in a 50-mL voiu- 
metric fiask containing 5 ml of methanol, dilute with Disso - 
lution Medium to vofume, and mix. Pipet 2 mL of this 
solution into a 1 00-mL yofumetne fiask, dilute with Dissoiu- 
tion Medium to vo!ume, and mix. 

PROCEDURĘ— Determine the amount of hydrochlorothia- 
zioe (C7H B CIN 3 04|Sz) drssolved from UV absorption, at the 
wavelength of maximum absorbance at about 271 nm, on 
filtered portions of the solution under test, suitably diluted 
with Dissofution Medium , in comparison with the Standard 
preparation . 

Toierances —Not less than 80% (Q) of the labeled amount 
of CsiKioNzOe is dissolved in 45 minutes and not less than 
80% (Q) of the labeled amount of C7HBCIN3O4S2 is dissolved 
in 60 minutes. 

Uniformity of dosage urrifs (905): meet the requrre- 
ments with respeet to reserpine and to hydrochlorothiazide. 

Procedurę for content uniformity for reserpine— 

Standard preparation —Prepare as directed for Standard 
preparation under Assay for reserpine. 

TEST SOLUTION— Weigh 1 Tablet, gnnd to a fine powder, 
and transfer to a stoppered, 50-mL centrifuge tubę. Add 
25.0 mL of a mixture of chloroform and methanol solution 
(1:1), shake by mechanical means for 15 minutes, and cen¬ 
trifuge. Pipet 4 mL of the elear supernatant into a 100-mL 
yolumetrfc fiask, dilute with the chloroform-methanol solu¬ 
tion to volume, and mix. 

Procedurę —Proceed as directed for Procedurę under Assay 
for resemine . Calculate the guantity, In mg, of C^H^NzO^ 
in ihe Tablet taken by the formula: 

(Wt/WuKTC/DWufis) 

in which W t is the weight, in mg, of the Tablet; W u is the 
weight, in mg, in the portion of Tablet taken; T is the la¬ 
beled quantity, in mg, of reserpine in the Tablet; C is the 
concentration, in pg per mL, of USP Reserpine RS in the 
Standard preparation; D is the concentration, in pg per ml, 
of reserpine in the Test solution, based upon the labeled 





guantity per Tablet and the extent of dllution; and lu and / 5 
are the fluoreseence intensities of the Solutions from the Test 
soiution and the Standard preparation, respectively. 

Procedurę for content unfformity for hydrochiorothiazide — 

Standard freparation —Prepare as directed for Standard 
preparation under Assay for hydrochlorothiazide. 

TEST solution— Transfer 1 Tablet to a 25 0-mL volumetric 
fiask, add 150 mL of 0/1 N sodium hydroxide, and sonicate, 
swirling the fiask intermittently, until the tablet is dissolved. 
Dii ute with 0.1 N sodium hyaroxide to volume, mix, and 
filter, discarding the frrst 15 mL of the filtrate. Dilute a por- 
tion of the elear filtrate quanfitatively and stepwise with 0,1 
N sodium hydroxide to obtain a soiution havmg a coneen- 
tration of about 10pg of bydrochlorothfazide per mL. 

PROCEDURĘ— Proceed as directed for Procedurę under Assay 
for hydrochbrothiażide. Cafe ula te the quantity, in mg # of 
CrHaCINjO^, in the Tablet taken by the formula: 

(TC/D)(Au/Ad 

in which Fis the labeled quantity, in mg, of hydrochlorothi- 
azide in the Tablet; C is the concentration, in pg per mL, of 
U5P Hydrochlofothiazide RS in the Standard preparation; O is 
the concentration, in \xg per mL, of hydrochlorothiazide in 
the Tesf soiution , based upon the labeled guantity per Tablet 
and the extent of dilution; and Au and are the ab¬ 
sorbances of the Solutions from the Test soiution and the 
Standard preparation, respectively. 

Diazotizable substances— 

Standard soiution —Accurately weigh 25 mg of USP 
Benzothiadiazine Related CompountfA RS, dlssotve in 5 mL 
of methanol contained in a 100-mL voIumetric ffask, dilute 
with water to volume, and mix. Pipet 4 mL of this soiution 
into a 100-mL volumetric fiask, dilute with water to volume, 
and mix. 

Test soiution —Transfer a portion of finely powdered Tab¬ 
lets, accurately weighed and equtvalent to about 100 mg of 
hydrochlorothiazide, to a 100-mL volumetric fiask, and add 
20 mL of methanol and 20 mL of water. Shake continuously 
for 5 to 10 minutes, dilute with water to vo!ume, mix, and 
f ii ter. Use the Filtrate as the Test soiution. 

Procedurę—Pipet 5 mL each of the Standard soiution and 
the Test soiution into separate, 50-mL volumetrk flasks. Pipet 
5 mL of water into a third 50-mL volumetric fiask to provide 
the blank. To each fiask add 1 mL of freshly prepared so¬ 
dium nitrite soiution {1 in 100) and 5 mL of dilute hydro- 
chloric add (1 in 12), and allow to stand for 5 minutes, Add 
2 mL of ammonium sulfamate soiution (1 in 50), shake v\g- 
orously, allow to stand for 5 minutes, then add 2 mL of 
freshly prepared disodrum chromotropate soiution (1 in 
100) and TO mL of sodium acetate T5, Dilute with water to 
volume, and mix, Concomitantly determine the absorbances 
of the Solutions from the Standard soiution and the Test solu- 
tion in 1-cm cells at the wavelength of maximurn absorb¬ 
ance at about 500 run, willi a suiLable spectrophotometer, 
against the blank. The absorbance of the soiution from the 
Test soiution does not exceed that of the soiution from the 
Standard soiution , corresponding to not morę than 1.0% of 
diazotizable substances. 

Assay for reserpine— 

Standard preparation— Dissolve about 25 mg of USP Re¬ 
serpine RS, accurately weighed, in 1 mL of chloroform con¬ 
tained in a 50-mL volumetnc fiask, dilute with methanol to 
volume, and mix. Dilute a portion of this soiution quantita- 
tively and stepwise with chloroform and methanol soiution 
(1:1) to obtain a soiution having a known concentration of 
about 0.2 jLtg of reserpine per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer to a stoppered, 50-mL centrifuge 
tubę an accurately weighed portion of the powder, equiva- 
lent to about 1 mg of reserpine, add 25.0 mL of a mixture 
of chloroform anci methanol soiution (1:1), shake by me- 


chanical means for 15 minutes, and centrifuge, Dilute a por¬ 
tion of the elear supernatant quantitatively and stepwise 
with a mixture of chloroform and methanol soiution ( 1 : 1 ) to 
obtain a soiution having a concentration of about 0.2 pg of 
reserpine per mL. 

Procedurę—Separately transfer 5.0 mL of the Assay prepa - 
retion , 5.0 mL of the Standard preparation , and 5.0 mL of a 
rmture of chloroform and methanol soiution ( 1 : 1 ) to pro- 
vide the reagent blank, respectlvely, to three 25-mL volu- 
mętne flasks. To each fiask add 0.5 mL of hydrochloric acid, 
1.0 mL of a 3 in 1000 soiution of sodium nitrite in dilute 
methanol (1 in 2 ), mix, and allow to stand for 30 minutes. 
Add 1 mL of ammonium sulfamate soiution (1 in 20) to 
each fiask, add chloroform and methanol soiution ( 1 : 1 ) to 
volume, mix, and allow to stand for 10 minutes. Concomi¬ 
tantly determine the fluoreseence intensities of the Solutions 
in a suitable spectrophotometer arranged to deliver activa- 
tion radiation at 405 nm and to measure the resultant fluo- 
rescence at the emission waveienqth of about 500 nm, Cal- 
cuiate the quantity, in mg, of C 33 H 40 N 2 O 9 In the portion of 
Tablets taken by the formula: 

sąbfh) 

in which C is the concentration, in pg per mL, of USP Reser¬ 
pine RS in the Standard preparation, and b and h are the 
fluoreseence intensities of the Solutions from the Assay prep¬ 
aration and the Standard preporation , respectively. 

Assay for hydrochlorothiazide— 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Hydrochlorothiazide RS m 0.1 N sodium 
hydrox!de, and dilute quantitatively and stepwise with 0.1 N 
sodium hydroxide to obtain a soiution having a known con- 
centration of about 10 j.tq of hydrochlorothiazide per ml. 

Use a freshly prepared sdlutEon. 

Assay preparation— Weigh and finely powder not fewer 
than 20 Tablets, Weigh accurately a portion of the powder, 
equivalent to about 50 mg of hydrochlorothiazide, and 
transfer to a 500-mL volumetric fiask. Add 200 mL of 0.1 N 
sodium hydroxide, shake by mechamcal means for 15 min¬ 
utes, dilute with the same solvent to volume, and mix. Filter 
a portion of the soiution through pap er, discarding the first 
15 mL of the filtrate, and transfer 10.0 mL of the elear fil¬ 
trate to a 100-mL yolumetric fiask. Dilute with 0.1 N sodium 
hydroxide to volume, and mjx. 

Procedurę— Concomitantly determine the absorbances of 
the Standard preparation and the Assay preparation in 1-cm 
cells at the wavelength of maximum absorbance, at about 
274 nm, with a suitable spectrophotometer, using 0.1 N 
sodium hydroxide as the blank, Calculate the quantity, in 
mg, of GHaCINhOA in the portion of Tablets taken by the 
formula: 

5C {Auł AU 

in which C is the concentration, in pg per mL, of USP Hy¬ 
drochlorothiazide RS in the Standard preparation, and A 0 and 
A$ are the absorbances of the Solutions from the Assay prep¬ 
aration and the Standard preparation , respectivefy. 


Resorcinol 



C s h 6 0 2 110.11 
1,3-Benzenediol 
Resorcinol [108-46-3], 
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» Resorcinol contains not less than 99.0 percent 
and not morę than 100.5 percent of CsHsOz, cal- 
culated on the dried basis. 

Padtaging and storage— Preserve in well-closed, light-re- 
sistant Container. 

USP Refere race standards (1 1) — 

USP Resorcinol RS 

Identification— 

A: Infrared Absorpdon (197K)—[NOTE—lf necessary to 
recrystalljze, dissolve in dehydrated alcohol.] 

B: DissoEve 100 mg in 2 mL of 1 N sodium hydroxide, 
add 1 drop of chloroform, and heat the rmxture: an intense 
crimson color is produced. Then add a slight excess of hy- 
drochloric add: the color chan ges to pale yellow. 

C: To 10 ml of a solution (1 in 100) add 1 drop of ferric 
chloride TS: a blue-violet color is produced, and it fades 
slowly. 

Mefiting rangę (741): between 109° and 111°. 

Less on drying (731) — Dry it over sllica gel for 4 hours: it 
loses not morę Lhan 1.0% of its weight 
Residue on ignition (281): not morę than 0.05%. 
PhenoK —Heat gently a solution (1 in 20): the odor of phe- 
nol is not perceptible. 

Catechol— To 10 ml of a solution (1 in 20) previously 
mlxed with 2 drops of 1 N acetic acid add 0.5 mL of lead 
acetate TS: no Eurbidity is produced. 

Ordinary śrrapunties (466)— 

Test solution: methanoL 
Standard solution: methanoL 

Efuant: a mixture of hexanes and ethy! acetate (70:30). 
Yisualization: 17 and then 1, 

Application voiume: 10 uL. 

Limits: not morę than 1,0%. 

Assay—Dissolve about 1.5 g of Resordnof, accurately 
weighed, in water to make 500.0 mL. Transfer to an todine 
fiask 25.0 mL of the resulting solution, add 50.0 mL of 0.1 
N bromine V$, dilute with 50 mL of water, add 5 mL of 
hydrochloric acid, and at once insert the stopper in the 
fiask, Shake for 1 minutę, allow to stand for 2 minutes, and 
add 10 mL of potassium iodide TS while slightly loosening 
the stopper, Snake thoroughly, allow to stand for 5 minutes, 
remove the stopper, and rinse it and the neck of the fiask 
with 20 mL of water into the fiask, Titrate the liberated io- 
dine with 0.1 N sodium thlosulfate VS, adding starch TS as 
the endpolnt is approached. Perform a blank determlnation. 
Prom the yolume of 0,1 N sodium thiosulfate V5 used, cal- 
culate the volume, in mL, of 0.1 N bromine V5 consumed 
by the resorcinol. Eaoh mL of 0.1 N bromine is equivalent to 
1,835 mg of C ó H 6 0 2 . 


Compound Resorcinol Ointment 


DEFINITION 

Prepare Compound Resorcinol Ointment as follows. 


Resorcinol 

60 q 

Zinc Gxide 

60 □ 

Brsmuth Subnitrate 

60 q 

luniper Tar 

20 g 

Yellow Wax 

100 g 

Petrolatum 

290 a 

Lanolin 

280 a 

G lycerin 

130 g 

To make 

1000 g 


Melt the Yellow Wax and the Lanolin in a dish on a steam 
bath. Triturate the linc Oxide and the Bismuth Subnitrate 
with the Petrolatum until smooth, and add it to the 
melted maturę. Dissolve the Resorcinol in the C iycerin, in- 
eorporate the solution with the warm mixture just pre- 
oared, then add the juniper Tor, and stir the Ointment 
until it congeals. 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Package in tight containers, 
and avoid prolonged exposure to temperatures exceed- 
ing 30°, 


Resorcinol and Suifur Topical 
Suspension 

» Resorcinol and Suifur Topical Suspension is Re- 
sorctnol and Suifur in a suitable hydroalcoholic 
vehide, It contains not less than 90.0 percent 
and not morę than 110.0 percent of tne labeled 
amount of resorcinol (GhUC^) and not less than 
95.0 percent and not morę than 110.0 percent of 
the labeled amount of suifur (S), 

Packaging and storage— Preserve m tight containers. 

USP Refererace standards (11) — 

USP Resorcinol RS 
Identification— 

A: Transfer a quantity of Topical Suspension, equivalent 
to about 20 mg of resorcinol, to a 15*mL centrifuge tubę, 
add 5 mL of 5 N sodium hydroxide, mix, and centrifuge the 
mixture for 5 minutes. Decant the supernatant into a test 
tubę, and retain the residue for Identification test B. Add 
0.5 mL of chloroform, mtx, and heat on a steam bath: an 
intense crimson coEor is produced. Add a slight excess of 
hydrochloric acid: the color changes to pale yellow (presence 
of resorcinol). 

B: Place a smaii portion of the residue from the centri- 
fuge tubę in Identification test A on the tip of a spafula, and 
burn it: suifur dioxide, which turns molstened starch-iodate 
paper biue, is formed (presence of suifur). 

Alcohol Deferminafion (611)—Determlne by the gas-liq- 
uld chromatographic method, acetone betng used as the 
interna! standard: it contains between 90,0% and 110.0% 
of the labeled amount of C^HsOH, 

Assay for resordnoi— 

Mobile phase —Prepare a suiLabie degassed solution of 
water, acetonitrile, and methanol (about 55:7:6) such that 
the retentron times of resorcinol and caffeine are about 
3 minutes and 4 minutes, respectively. 

Interna l standard solution—D issolve about 140mg of caf¬ 
feine in 2 ml of chloroform, add methanol to make 100 mL, 
and mix. 

Standard preparadon —Transfer 50 mg of USP Resorcinol 
RS, accurately weighed, to a 25-mt volumetiic fiask, dilute 
with methanol to vo!ume, and mix. Transfer 10.0 mL of this 
solution and 5,0 ml of in terna i standard solution to a 
100-mL volumetnc fiask, dilute with methanol to vo!ume, 
and mix, 

Assay preparation —Transfer an accurately weighed por¬ 
tion of Topical Suspension, equivalent to about 20 mg of 
resorcinol, to a 150-mL beaker. Add 40 mL of methanol and 
5.0 mL of interna I standard solution, and heat on a steam 
bath for 5 minutes. Cool the mixture to room temperaturę, 
and decant the liguid into a 100-mL volumetric fiask. Wash 
the residue in the beaker by adding 20 mL of methanol to 
the beaker. Heat on a steam bath for 5 minutes, cool the 
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mixture to room temperatury and decant the liąuid into 
the volumetric fiask. Repeat the washing, heating, cooling, 
and decantmg, Diiute the eontents of the volumetric fiask' 
with methanol to voiume, and mix. 

Procedurę —Jntroduce equal voiumes (about lOpL) of the 
Assay preparotion and the Standard preparotion into a high- 
pressure tiqurd chromatograph (see Chromatography (621)) t 
operated at room temperaturę, by means of a suita ble 
mierosyrmge or samplrng valve, adjusting the specrmen size 
and other operating parameters such that the peak obtained 
from the Standard preparotion is about 0.6 fuli scalę, Typi- 
cally, Lhe apparatus is fitted with a 4-mm x 30-cm column 
containing packing LI and is equipped with an UV detector 
capable oT monitoring absorptlon at 280 nm, and a suitable 
recorder. In a suitable chromatogram the coefficient of vari- 
ation for five repficate tnjections of the Standard preparotion 
is not morę than 3,0%. Measure the peak responses at 
equivalent retention times, obtained from the Assoy prepara- 
tion and the Standard preparotion , and calcufate the quan- 
tity, in mg, of resorcinol (C 6 H 6 0 2 } in the portion of Topical 
Suspension taken by the formula: 

C100OC Ru/Rs) 

in whlch C is the concentration, in mg per mL, of USP Re- 
sordnol RS in the Standard preparotion; and R u and R$ are 
the ratios of the responses of tne resorcinol and caffeine 
peaks obtained from the Assoy preparotion and the Standard 
preparotion, respectively* 

Assay for sulfur—Transfer an accurately weighed portion 
of Topical Suspension, equivafent to about 85 mg of sulfur, 
to a suitable fiask, add 40 mL of sodium sulfite solution (1 in 
20), a few drops of antifoam, and a few boiling chips, and 
boil under a reflux condenser for 1 hour. Coof to room tem¬ 
peraturę, add 10 mL of formaldehyde sofution and 6 mL of 
6 N acetic acid, and drlute with water to 150 mL, Add 3 mL 
of starch TS, and titrate with 0,1 N iodine VS until a perma- 
nent blue color h produced. Lach ml of 0,1 N iodrne is 
equivalent to 3,206 mg of sulfur (S). 


Resorcinol Monoacetate _ 

C a H s 0 3 152.15 
1,3-Benzenediol, monoacetate. 

Resorcinol monoacetate [102-29-4], 

Fackaging and storage—Preserve in tight, llght-resistant 
containers. 

Identification— 

A: Fuse 3 drops with about 300 mg of phthallc anhydride 
and about 50 mq of zinc chioride: a smali portion of tne 
fused mixture wnen dissolved in lOmlof 1 N sodium hy- 
droxide produces an intense yellow-green fluorasrenre typi- 
cal of fluorestein, 

B: Dissolve 0.5 mL in 3 mL of alcohoJ, add 3 drops of 
sulfuric acid, and boil: ethyl acetate, recognizable by its 
odor, is evolved. 

Specific grayfty (841): between 1.203 and 1.207, 
Acidity—A solution of 10mL of Resorcinol Monoacetate in 
20 mL of benzene, when shaken with 100 mL of water, re¬ 
pu i res not morę than 0,50 mL of 0.10 N sodium hydroxide 
for neutralization, methyl orange T5 being used as the indi- 
cator. 


Loss on drying (731)—Dry it on a steam bath for 1 hour: 
it los es not morę than 2.5% of its weight, 

Residue on ignition <281): not morę than 0.1%, 


Ribayirin 



CaHuNjOs 244.20 

1 /f-1,2,4-Triazole-3-carboxamide, 1 -^-D-ribofuranosyl-; 

1 -^-o-Ribofuranosyl-1 H-l,2,4-triazole-3-carboxamide 
[36791-04*5], 


DEFINITION 

Ribayirin contains NLT 98,9% and NMT 101.5% of ribayirin 
(CgHf^N^Os), calculated on the dried basis. 

IDENTIFICATION 
* A. Gnfrared Absorption (197K) 

■ R. Thin-Layer Chro mato grap hic Identification Test 

< 201 ) 

Sampie solution: 10 mg/mL 
DeveIoping solyent system: Acetonitrile and 0,1 M 
ammonium chioride (9:2) 

Spray reagent: Anisaldehyde, sulfuric acid, glacial ace¬ 
tic add, and alcohol (5:5:1:90) 

Analysis: Proceed as directed in the chapter, Allow the 
piąte to air-dry for 15 min, spray with Spray reagent, 
heat Lhe piąte at 110" for 30 min, and focate the spots 
on Lhe pfate by examining the piąte in dayfight. 
Acceptance criteria: Meets the reguirements 

ASSAY 

■ Procedurę 

Mobile phase: Adjust water with sulfuric add to a pH 
of 2,5 ± 0,1. Pass through a suitable filter of 0.5-^m or 
finer porę size. 

Standard solution: 0,025 mg/mL of USP Ribayirin RS in 
Mobile phase 

Sampie solution: 0.025 mg/mL of Ribayirin in Mobile 
phase 

Chromatographic system 

(See Chromatoarapny 
Modę: LC 

Detector: UV 207 nm 
Column: 7.8-mm x 10-cm; packing LI 7 
Column temperaturę: 65 ± 0,5° 

Flow ratę: 1 ml /min 
Injection volume: lOpl 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tafling factor: 0.7-1.5 
Relative standard deviation: NMT 0.5% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of ribayirin (OsHizN^Os) jn 
the portion of Ribayirin taken: 


hy <621}, System Suitability,) 


Result = (rLp/rs) x (Q/C v ) x 100 

fu = peak response from the Sampie solution 

ft = peak response from the Standard solution 

Q - concentration of USP Ribayirin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ribayirin in the Sampie 
solution (mg/mL) 
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Acceptance criteria: 98.9%~101.5% on the dried basis 

IMPUR1TIES 

• RE5IDUE ON iGNITtON (281): NMT 0.25% 


Delete the foflowing: 

•* Heaw Metals, Method U { 231): NMT 10 pg/g# icm&n* 

lan-Z0ie> 

■ ORGANIC IMPURITIES 

Mobile phase, Standard solution, Chromatographk 
system, and System suitability: Proceed as directed in 
tne Assay , 

Sample stock solution: 0.5 mg/mL of Ribayirin In Mo¬ 
bile phase 
Analysis 

Sample: Sample stock solution 
Calculate the percentage of each peak, other than the 
solvent peak and the ribayirin peak, in the portion of 
Ribavirin taken: 

Result = (fy/fr) x 100 

ru - response of the indiyidual peak 
r T - sum of the responses of alf the peaks 

Acceptance criteria 
Any mdividua! impurity: NMT 0.25% 

Total fmpurities: NMT 1.0% 

SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL 

Acceptance criteria: -33.5° to -37.0 e (f = 20°) 

» pH (791) 

Sample solution: 20 mg/mL 

Analysis: Add 0.2 ml of a sa tu rated potassium chloride 
solution to 50 mL of Sample solution, 

Acceptance criteria: 4.0-6.5 

* Loss ON Dryeng (731) 

Analysis: Dry a sample at 105° for 5 h, 

Acceptance criteria: NMT 0.5% 

ADDtTIONAL R£QUIREMENT5 

* Packaging and Storage: Preserve in bght containers. 

* USP Reference Stamdards (11) 

USP Ribayirin RS 


Ribayirin Capsules 

DEFINITION 

Ribavirin Capsules contain NLT 90.0% and NMT 110.0% of 
the labeled amount of ribayirin (CflHuN^Os). 

IDENTIFICATION 

* A. The retention tirne of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Water. Adjust with sulfuric acid to a pH 
of 2.5. 

Standard solution: 0.025 mg/mL of USP Ribayirin RS in 
Mobile phase 

Sample stock solution: Transfer an equivalent to 50 mg 
of ribayirin, from contents of Capsules (NLT 20), to a 
100 -mL volumetric fiask. Add about 50 mL of Mobile 
phase, and sonicate wrth occaslonal shaking for about 
20 min. Cool to room temperaturę, and dilute with Mo¬ 
bile phase to voiume. 


Sample solution: Nominally 0.025 mg/mL of ribavirin 
in Mobile phase from Sompfe stock solution. Pass the so¬ 
lution through a suitable filter of 0.45-pm porę size. 
Chromatographk system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 207 nm 

Column: 7.8-mm x 15-cm; 7-pm packi ng LI 7 
Column temperaturę: 65° 

Flow ratę: I mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: 0.7-1.5 
Relative standard deviation: NMT 2 . 0 % 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ribavirin (GHulSUO*) jn the portion of Capsules taken: 

Result = (rjr s ) x (CdCy) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Ribayirin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ribayirin in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%“110.0% 

PERFORMANCE TESTS 


Change to read: 

* DlSSOLUTION (711) 

Test 1 

Medium: Water; 900 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Determine the percentage of the labeled amount of 
ribayirin (CBH 12 N 4 O 5 ) dtssolved by using one of the fol- 
lowing procedures. 

Procedurę 1 

Mobile phase: Proceed as directed in the Assay. 
Standard solution: 22.5 pg/mL of USP Ribayirin RS in 
Medium 

Sample solution: Pass the solution through a suitable 
filter of 0.45-pm porę size. Transfer 5.0 mL of the fil- 
trate to a 50.0-mL volumetric fiask, and dilute with 
Medium to yolume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 207 nm 

Column: 7.8-mm x 30-cm; 9-pm packing LI 7 
Column temperaturę: 65° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ribayirin (CaHu^G*) dissolved: 

Result - (rJn) x (Cdi) x V x D x 1 00 

r 0 - peak area from the Sample solution 

Fj - peak area from the Standard solution 

C$ = concentration of the Standard solution 

(mg/mL) 

i = labefclaim (mg/Capsule) 






o ^ ^ 


V = volume of Medium , 900 mL 
O = diłution factor of the solution under test 
Procedurę 2 

Sul furie acid solu tron: 3% sulfunc acid 
Mobile phase: Water, Adjust with Sulfunc acid solu¬ 
tion to a pH of 2*5. 

Standard sofution: 0,02 mg/mL of USP Ribavirin RS 
in Medium 

Sample solution: Pass the solution through a suitable 
fifter of O.S-gm porę size* Transfer 5,0 mi of the fil- 
tratę to a 50,0-mL volumetric fiask, and dilute with 
water to volume. 

Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę; LC 

Detector: UV 207 nm 

Column: 7.8-mm x 10-cm; 9-pm packing LI 7 
Column temperaturę: 40 ± 2° 

Flow ratę: 1 m L/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relatlve standard deviatron: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ribavinrr (CaHi 2 N 4 0 5 ) di$solved: 

Result = (ru/r s ) x (C s /L) x V x D x 100 

ry = peak area from the Sample solution 

Cs = peak area from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

= labef claim (mg/Capsule) 

= vofume of Medium , 900 mi 
- dilutlon factor of the solution under test 
Tolerances: NLT 80% (Q) of the Jabeled amount of 
ribavirln (CbHtjN^Os) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissofutlon 
Test 2 * 

Medium: Water; 900 mL, deaerated 
Apparatus 1: 100 rpm 
Time: 15 min 

Buffer: 4 g/L of sodium dihydrogen orthophosphate 
dlhydrate m water. Adjust with 5% (v/v) sodium hy¬ 
dro xi de solution to a pH of 5.0. Pass through a suita- 
bfe fifter of 0*45-jim or finer porę size. 

Mobile phase: Acetonitrile and Buffer (2:98) 

Standard solution: 0.22 mg/mL of USP Ribavirin RS in 
Medium. Sonicate, if necessary, to dissolve. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0*45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: IC 

Detector: UV 225 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
Run time: NLT 1*9 times the retentlon time of 
ribavirin 


System suitability 
Sample: Standard sofution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of 
ribavfrin (C B H u N 4 O s ) dissolved: 

Result - (WrO x (C s fL) x V x 100 

r u = peak response from the Sample solution 

es = peak response from the Standard solution 

C$ = concentration of USP Ribavirin RS in the 
Standard solution (mg/mL) 

L = label claim (mg/Capsule) 

V = volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
ribavirin (CgH^N-iOs) is dissolved. 

Test 3: If the product complies with this test, the la- 
beling indicates that the product meets USP Dissolution 
Test 3. 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Trme: 30 min 

Standard solution: 0*22 mg/mL of USP Ribavlhn RS in 
Medium. Sonicate, if necessary, to dissolve. 

Sample solution: Pass a porbon of the solution under 
test through a suitable filter of 0.45-pm or finer porę 
size. 

Capsule blank solution: DissoJve 6 empty Capsule 
shells in 900 mL of Medium . Pass through a suitable 
filter of 0.45~pm or finer porę size* 

Instrumental conditions 
Modę: UV 

Analytical wavelength; UV 225 nm 
Celi: 0.1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution , Sample solution t and Cap - 
sule blank solution 

Calculate the percentage of the labeled amount of 
rlbavinn (CbHuN^Os) aissolved: 

Result = {[Au - (Ab/ 6)]MJ x C 5 x (1/Ł) x ^ x 100 

A u - absorbance of the Sample solution 

A b - absorbance of the Capsule blank sofution 

As = absorbance of the Standard solution 
Cs - concentration of USP Ribavirin RS in the 
Standard solution (mg/mL) 

L - label claim (mg/Capsule) 

V - volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amounL of 
nbavirin (CaH 12 N 4 Cb) is dissolved,* m 

* Uniformu v of Dgsage Units (905): Meet the 

requirements 

IMPURITJES 

* ORGANIC IMPURmES 

Mobile phase, Standard solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
Sample solution: Nominally 0.5 mg/mL of ribavinn in 
Mobile phase prepared as follows. Transfer an amount 
equivaJent to 50 mg of ribavirrn, from contents of Cap- 
sufes (NLT 20), to a 100-mL volumetrlc fiask. Add about 
50 mL of Mobile phase t and sonicate with occasional 
shaktng for about 20 min* Cool to room temperaturę, 
dilute with Mobile phase to volume, and mix. Pass the 
solution through a suitable filter of 0.45-pm porę size. 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of rlbose triazolole carboxylic 
acid and any other unknown impurity in the portion 
of Capsules taken: 

Result = (ru/ts) x (Cs/Cu) x O/F) x 100 

ru = peak response of ribose triazolole carboxylic 
acid or any other unknown impurity from 
the Sample solution 

r$ ~ peak response of ribavirin from the Standard 
solution 

C s - concentration of USP Rlbavirin RS tn the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of ribawrin in the 
Sample solution (mg/mL) 

F ~ relative response factor (see Table 1) 
Acceptance criteria: See Table I. 


Table 1 


Name 

Relative 

Retention 

Time 

Helative 

Response 

Factor 

Acceptance 

Criteria, 

Nft/IT 

Ribose triazolole 
carboxvlic acid* * 

0.7 

0.7 

0.25 

Ribavirin 

1.0 

_ 

__ 

Any tndivfdual 
unknown 

Impurity 

— 

TO 

0,10 

Total imDurlties 

— 

— 

1.0 


* l-/3-D-RibqfuranP5y]-lH-1 f 2,4-tria^ole-3-carboxylic acid. 

ADD1TIONAL REQUiREMENTS 

* Packaging and Storage: Preserve in wefl-closed contaln- 
ers, and storę between 15° and 30°, 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used onfy if Test 1 
is not used. 

* USP Reference 5TANDARD5 (11) 

USP Ribavirin RS 


RibaviHn for Inhaiation Solution 


DEFINITION 

Ribavirin for Inhaiation Solution is a sterile, freeze-dried form 
of ribavirin, When constituted as directed in the labeling, 
the inhaiation solution so obtained contains NLT 95.0% 
and NMT 105.0% of the labeled amount of ribavirin 
(CaHuN.Os). 

IDENTIFICATION 
® A, Bnfrared Absorption (197K) 

* B. Thin-Iayer Chromatographic Identification Test 
( 201 ) 

Sample solution: 10 mg/mL 
Chromatographic system 

Developing solvent system: Aceton i trtle and 0.1 M 
ammonium chtoride (9:2) 

Spray reagent: Anlsaldebyde, afcohoJ, giacial acetic 
acid, and sulfurtc acid (5:90:1:5) 

Analysis: Proceed as directed in the chapter. Aliow the 
piąte to air-dry for about 15 min, spray with Spray rea¬ 
gent , heat the piąte at 11 0° for 30 min, and locate the 
spots on the piąte by examining the piąte in daylight. 


Acceptance criteria: Meets the requirements 

A5SAY 

* Procedurę 

Mobile phase: Adjust water with sulfuric acid to a pH 
of 2.5 ± 0.1. filter through a suitable filter of 0.5-pm or 
fi ner porę stze. 

Standard solution: 0,025 mg/mL of USP REbavtrin RS in 
Mobile phase 

Sample stock solution: Constitute RIbavirin for Inhala- 
tion Solution as directed in the labding, using a suita¬ 
ble volume of diluent. Transfer an aliguot of constituted 
solution, equivalent to 100 mg of ribavirin, to a 200-mL 
yolumetric fiask, and dllute with Mobile phase to 
volume, 

Sample solution: Nominally 0,025 mg/mL of ribavirin 
in Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromotograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 207 nm 

Column: 7,8-mm x 1 G-cm; packing LI 7 

Column temperaturę: 65 ±0.5° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0,7-1,5 
Relative standard deviation: NMT 0.5% 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of 
ribavirin (CgH^INhth) in the portion of Ribavirin for ln- 
halation Solution taken: 

Result = (ru/fs) x (tj/tu) x 100 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Ribavlrin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ribavirin In the 
Sample solution (mg/mL) 

Acce pt a n ce c rrte ri a: 95.0%-105.0% 

IMPURITIES 

* Residue on Bgniteon (281): NMT 0.25% 

Delete the fotlowmg: 

•• Heavy Metals, Method fi (231): NMT 10 pg/g# (OJ i mu! 1- 

|iin-£0IG) 

O 0RGANIC iMPURITIES 

Mobile phase, Standard solution, Chromatographic 
system, and System suitability: Proceed as airected in 
the Assay « 

Sample solution: Prepare as directed for the Sample 
stock solution In fhe Assay. 

Analysis 

Sample: Sampfe stock solution 

Calculate the percentage of each peak, other than that 
of the so!vent peak and the ribavlnn peak, in the por- 
tion of Ribayirin for Inhaiation Solution taken: 

Result - (ru/rr) x 100 

r u = response of the indiyidua! peak 
n = sum of all the peak responses 












/ niutivM m J ^ y ^ 


Aeceptance criteria 
Individual impurity: NMT 0.25% 

Total impurities: NMT 1.0% 

SPECKFIC TESTS 

* Sterility Tests (71): Meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę filtration* * 

* Optical Rotation, Spedfic Rotation (781S) 

Sample solution: lOmg/mL 

Aeceptance criteria: -33,5 C to “37.0° (f = 20°) 

* PH <791) 

Sample solution; A solution constituted as directed in 
the labełing. To each 50 ml of reconstituted solution 
add 0.2 mL of a saturated potassium chloride solution. 
Aeceptance criteria: 4.0-6.5 

* LOSS ON Drying (731) 

Analysis: Dry a sample at 105° for 5 h. 

Aeceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Pac kac inc and Storace: Preserve in tight containers, in 
a dry place at controlled room temperaturę* 

* Labełing: The labełing indicates ihat Ribavirin for Inhala- 

lion Solution must be constituted wilh a measured voL 
ume of Sterile Water for Injection or with Sterile Water 
for Inhalation containing no preservatives, and that the 
constituted solution is to be administered only by a 
small-particle aerosol generator. 

« USP Reference Standards (11) 

USP Ribavirin RS 


Ribavirin Tablets 


DEFIN1TION 

Ribavirin Tablets contarn NLT 90*0% and NMT 110.0% of 
the labefed amouńt of ribavirin (CaHuhkO*), 

IDENTIFICATION 

• A. The retention time of the ribavmn peak from the Sam- 

ple solution corresponds to that of the Standard solution , 
as obtained in the Assay * 

ASSAY 

* Procedurę 

Buffer: 4*0 g/L of sodium dihydrogen phosphate dihy- 
drate in water. Adiust with 5% sodium hydroxide sofu- 
tion to a pH of 5.Ó ± 0.05* Pass the solution through a 
suitable fifter of 0.45-pm porę size. 

Mobile phase: Acetonitrlle and Buffer 0:49) 

Diluent: Acetonitrile and water (3:7) 

Standard stock solution: 0,6 mg/mL of USP Ribavirin 
RS in Diluent 

Standard solution: 0.0J mg/mL ot USP Ribavirin RS in 
Mobile phase from the Standard stock solution 
Sample stock solution: Transfer a portion of ribayirin, 
equivalent to 1 000 mg of ribavinn from finefy pow- 
dered Tablets (NLT 10), to a 100Q-mL volumetric fiask* 
Add about 750 mL of Diluent, and sonicate with occa- 
sional shaking for 30 min. Cool to room temperaturę, 
di lute with Diluent to volume, and mrx. Centrifuge, and 
decant the supernatant. 

Sample solution: 0.03 mg/mL of ribavirin in Mobile 
phase from the Sampte stock solution* Pass the solution 
through a suitable filter of 0.45-pm porę size. 


Chromatographic system 
(See Chromatograpny {62^), System Suitability.) 

Modę: LC 

Defeetor: UV 207 nm 
Column: 4.6-mm x 25-cm; 5-um packi ng LI 
Flow ratę: 1 mL/min 
Injection size: 20 fiL 
Run time: 10 min 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 2000 theoretical plates 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ribavirin (C a HoN^O s ) in the 
portion of Tablets taken: 

Result - (ru/rs) x (G/Cu) x 100 

r u - peak response of nbavirin from the Sample 
solution 

r$ - peak response of nbavirin from the Standard 
solution 

G = concentration of USP Ribavirin RS in the 
Standard solution (mg/mL) 

Q - nominał concentration of ribawrin in the 
Sample solution (mg/mL) 

Aeceptance criteria: 90*0%-1 10.0% 

PERFORMANCE TESTS 

* 015SOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer and Mobile phase: Proceed as directed in the 
Assay * 

Standard solution: 0.22 mg/mL of USP Ribavirin RS in 
Medium 

Sample solution: Pass the solution through a suitable 
filter of 0<45-|um porę size. 

Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Cokimn; 4.6-mm x 25-cm; 5-j.im packing LI 
Flow ratę: 1 mL/min 
Injection size: 10pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 2000 theoretical plates 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Calculate the percentage of ribavirin (GH^N^Os) 
dissolved: 

Result = ( rJn) x (Cdi) x V x 100 

fu = peak response of nbavirin from the Sample 
solution 

fs = peak response of ribavirtn from the Standard 
solution 

Cs - concentration of USP Ribavirin RS in the 
Standard solution (mg/mL) 

L - labei clairn (mg/Tablet) 

V = volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
ribavirin (CbHuN 4 Qs) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 
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Table 2 


IMPURITIES 

« ORGANIC IMPURITIES: PROCEDURĘ T 

tf uracil and/or uridine are known impurities, Procedurę 2 
is recommended. 

Solution A: 3.4 g/L of potassium dthydrogen phosphate 
in water. Ad jus t with 5% potassium nydroKide solution 
to a pH of 5.00 ± 0.05. Pass the solution through a 
sui table fiker of 0.45-jjrn porę size. 

Solution B: Acetonitrile 

Mobile phase: See Table L 


Table 1 


Time 

Solution A 

Solution B 

(mini 


(%) 

0 

100 

0 

30 

90 

10 

40 

75 

25 

50 

50 

50 

55 

50 

50 

56 

T00 

0 

70 

100 

0 


Standard stock solution: 0.4 mg/mL of USP Rfbavirin 
RS in Solution A 

Standard solution: 1 pg/ml of USP Ribavirin RS in Solu¬ 
tion A from the Standard stock solution 
Sample solution: Transfer a portion of ribavirin, equtva- 
lent to 100 mg of ribavinn from finely powdered Tablets 
(NLT 20), to a 200-mL volumetric fiask. Add about 
150 mL of Solution A, and sonicate with occasional 
shaking for 15 min. Cool to room temperaturę, dilute 
with Solution A to volume, and mix. Pass the solution 
through a suitabte filier of 0.45-pm porę size. 
Chromatographic system 
{See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-jim packi ng L7 

FEow ratę: 1 m L/min 

Injection size: 20 pL 

Run time: 70 min. [Notę—D ata collectlo'' \s only for 
the first 55 min. The remaining gradien stef. re-equi- 
librate the column.] 

System suitability 
lampie: Standard solution 
Suitability requirements 
Relative standard deyiatio^: NIM 5,0% 

Analysis 

Samples: Standard solution i id Satrapie solution 
[Notę—I mpurities are Witali in Table 2.] 

Calculate the percenta^e ol any u n known impurity in 
the portion ot Tatot ■ kton: 

P <su Sc - f.Vrs) x (G/G/) x 100 

r v - pp*ak tesponse of any unknown impurity from 
V Sample solution 

h * piak response of ribavirin from the Standard 
mution 

C$ - ccmcentration of USP Ribavirin RS rn the 
Standard solution (mg/mL) 

Cu = nominał concentration of ribavirin in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2. Disregard any peak 
area less than 0.05%, 


Na me 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

TrSazole actd fl lj 

0.35 

H*— 

Ribavfrin actd^ 5 r 

0.40 

— 

Triazole amide^ 

0.64 

-- 

Ribavfrin 

TO 

—- 

Ribavirin 5-tsorner*^ 

1.37 

_ 

Ribavmn methyl ester Jł 

2.09 

_ 

Ribavirin 5^acetvl J ^ 

2.43 

_ 

Ribavirin S ł *benzDy^ b 

4.83 

_ 

lndividual unknown impurity 

_ 

0,(0 

Total impuritieś 

— 

0.30 


a These are proces* impurities Jisted for infarmati, n om 
b 1 W4,2,4-TriazQle-3-carboxylic add. 
e 1-/J-0-Ribofuranosy1-l H4,2,44riazole-3<attioxylir aud. 

11 1 H-L2 r 4-Triazole-3-carbaxamWe. 

* 1 -^-O-Ribaf umnosyf 4 W4 # 2.4-tna2olf,5-carbox ami de. 
ł Meihyl T^J-D-ribofuranosyl-f W-1 r 2 f 4-tu Tolt 3-carboxylaie. 
u I*(5-0-AceLyU/J-D-rtbofuranosyf)' i H1,2,i-tnazde-3-carboxamide. 

,ł I -(5'0’Benzoyl /J-D-ribofur. iosy: T; M,2,44riazole-3-carboxamide. 

ł ORGANIC 1MPUMW: iW DURĘ 2 

Buffer: 3.0 g' ! . ot fibasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 6*0 ± 

0.1. Pass the pfiition through a suitable filter of 0.45- 
pm porę size. 

Mobile |Thajo; Methanol and Buffer (1:39) 
r ' ^ncu* * stock solution: 1 mg/mL each of USP 
i’ibewirin . 5, USP Ribavirin Related Compound A RS, 

U~P Rjbavirin Related Compound D RS, USP UraciJ RS, 
and L 1 jP Uridine RS in water, Sonicate with occasional 
shaking to dissolve the solid*. 

Standard solution: 0.01 mg/mL each of USP Ribavirin 
RS, USP Ribavirin Related Compound A RS, USP 
Ribavirin Related Compound D RS, USP Uracil RS, and 
USP Uridine RS in water from the Standard stock solution 
Sensitivity solution: 0.5 ^icj/mL of USP Ribavirin RS 
from the Standard solution in water 
Sample solution: 1.0 mg/mL. Transfer a portion of 
ribavirin, equivalent to 1000 mg of ribavirin from finely 
owdered Tablets (NLT 20), to a 10QG»mL volumetric 
ask. Add about 500 mL of water, and sonicate with 
occasional shaking for 15 min, Shake the solution for 
15 min, and cod to room temperatura. Dilute with 
water to volume, and centrifuge the solution for 10 
min. 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 207 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 30° 

FJow ratę: 1 mL/min 
Injection size: lOpL 

Run time: NLT 4,3 times the retention time of the 
ribavirin peak 
System suitability 

Samples: Standard solution and 5 ensitMty solution 

Suitability recjuirements 

SignaLto-noise ratio; NLT 10, Semitmty solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
[Notę —Impurities are listed in Table i.j 
Calculate tne percentage of any impurity in the portion 
of Tablets taken: 


Result = (Clt/Cs) x (C s /Ci>) x 100 
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Tu = peak response of any impunty from the 
Sample solution 

fs = peak response of corresponding reference 
standard from the Standard sofution (use 
ribavirin for any other indtviduai impurity) 

Cs = eoncentration of correspondi ng reference 
standard in the Standard soItMon (mg/mL) 
Cu = nominał eoncentration of ribavirin in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 3, Disregard any peak 
area less than 0.05%, 


TaWe 3 


Name 

Relative 

Retentlon 

Time 

Acceptance 
Criteria, 
NMT f*/o> 

RJbatfrin related compound A* 

0.55 

0,25 

Ribavirin related compound D b 

0.73 

0.25 

Uraclh 

0.89 

0.25 

Ribavirin 

1,00 

_ 

Uridine 41 

1.71 

0.25 

Any other individual impurity 


0.17 

ToLal irnourities 


1.0 


1 1-/i-t>Ribofur(masyM H-1,2,4-ttoole-3-carbOJłylic and. 
b 1 H-1 # 2,4-Triazofe-3-€arboxamide. 

1 Pyrimidine-2,4(lN # 3H)H3iorie. 
d l-/FD-Ribafuranosy1pyrinVrdtne-2,4(l W,3/^)-dfone. 

ADOmONAL R£QU4REMENT5 

* Packaging ano Storage: Preserve in tight containers. 
Storę between 15°-30°. 

* Labeung: U a test for Organie Impurities other than Proce¬ 
durę I is used, the labeling States with which Organie 
Impurities test the article complies. 

* U5P REFERENCE STANDARDS (11) 

USP Ribavirin RS 

USP Ribavirin Related Compound A RS 
1 -/J-D-Ribofuranosyl-l 1 # 2,4-triazole-3-carboxylic acid. 
C a H n N 3 O ń 245.19 
USP RIbavirin Related Compound D RS 
1 ft-1,2,4-Tnazo!e-3-carboxarnide. 

C 3 H 4 N 4 O 112.09 
USP Uracll RS 

Ryrimidine-2 y 4(l H,3H)-dione, 

C 1 H 4 N 2 O 2 112,09 
USP Uridine RS 

1 -/3-D-Ribofuranosyfpyrimidine‘2,4(] H,3ft)-dione, 
GHtzNzO* 244.20 


Riboflavin 



CwH 20 N4O 6 376.36 

Riboflavine [83-88-5]* 

DEFINITION 

Riboflavin contains NLT 98*0% and NMT 102,0% of ribofla- 
vin {C^H m N 4 0 6 X calculated on the dried basis. 


IDENTIFICATION 

* A* COL0R AND FLUORESCENCE OF SOLUTION 

Sample solution: 0.01 mg/mL in water 
Analysis: Alternately expose to transmitted iight and 
!ong*wavelength UV Iight. 

Acceptance criteria: The Sample solution is pale green- 
ishyellow by transmitted Iight. By reflected Iight, it ex- 
hibfts an intense yetlowish-green fluorescence that dis- 
appears upon the addition of minerał adds or alkalies. 

ASSAY 

* Procedurę 

[Notę —Conduet the entire Analysis without exposure to 
dErect sunfight] 

Standard solution: Transfer 50 mg of USP Riboflavin RS 
to a 1000-mL volumetric fiask containing 50 mL of 
water, Add 5 mL of 6 N acetic acid and sufficient water 
to make 800 mL. Heat on a steam bath, protected from 
Iight, with freguent agitation until dissolved, Coo3 to 
25°, and di lute with water to volume, D ilu te this solu¬ 
tion with water to bring it within the operating sensitiv- 
ity of the fiuorometer used, 

Sample solution: Transfer 50 mg of Riboflavin to a 
1000-mL voiumetric fiask containing 50 mL of water. 
Add 5 mL of 6 N acetic acid and sufficient water to 
make 800 mL. Heat on a steam bath, protected from 
Iight, with freąuent agitation until dissolved, Cool to 
25% and dilute with water to volume, Dilute this solu¬ 
tion with water to bring it Lo the same eoncentration as 
that of the Standard sofution. 

Blank: Prepare as directed for the Sample solution, ex- 
cept omit the test specimen, 

Instrumental condioons 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluorescence 
Excitation wavelength: 444 nm 
Emission wavelength: 530 nm 
Analysis 

Sam pies; Standard solution, Sample solution, and Blank 
Measure the fluorescence intensity of the Standard solu¬ 
tion. Immediately after the reading, add to the sofu¬ 
tion 10 mg of sodium hydrosulfite, stirring with a glass 
rod until dissolved, and at once measure the fluores¬ 
cence again. [Notę— Depending on the finai concen- 
tration of riboflavin in the solution, it may be neces- 
sary to inerease the amount of sodium hydrosulfite to 
suppress the fluorescence activity completely.] The dif- 
ference between the two readings represents the fluo¬ 
rescence intensity (IT) due to the Standard solution , 
Similarly, measure the fluorescence intensity (h) due to 
the Sample solution. Perform the Blank determination, 
and make any necessary correction. 

Calculate the percentage of nboflavin (C^HzoN^Og) in 
the portion of Riboflavin taken: 

Result - (IJh) x (CdCu) x 100 

lo - fluorescence of the Sample solution 

l 5 - fluorescence of the Standard solution 

Cs = eoncentration of USP Riboflavin RS in the 
Standard solution (jiq/mL) 

Cu - eoncentration of Riboflavin in the Sample 
sofution (jig/mL) 

Acceptance criteria: 98,0%- ! 02*0% on the dried basis 

IMPURITIES 

* Restdue on iGNtnoN (281): NMT 0,3% 

■ Limit of Lumiflavin 

Alcohol-free chloroform: Shalce 20 mL of chloroform 
gently but thoroughly with 20 mL of water for 3 min, 
dra w off the chloroform layer, and wash twice morę 
with 20-mL portions of water, Finaliy, pass the chloro¬ 
form througn a dry filter paper, and snake it for 5 min 
with 5 g of powdered anhydrous sodium sulfate, Al Iow 
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the mixture to stand for 2 h, and decant or filter the 
elear chloroform, 

Sample solution: Shake 25 mg of Rrbofiavin with 10 ml 
of Akohol-free chloroform for 5 mfn, and filter. 

Blank: Alcohohfree chloroform 
Instrumental conditions 
(See Uftraviołet’Yisibie Spectroscopy (857).) 

Analytical wavelengfh: 440 nm 
Celi: 1 cm 
Analysis 

Samplesr Sample solution and Blank 
Measure the absorbances of the Sample solution and 
Blank. Correct the absorbance of the Sample solution 
with that of the Blank. 

Acceptance enteria: Absorbance is NMT 0.025. 

SPECIFJC TESTS 

■ 0PTICAL Rotation, Specific Rotation (781S) 

Sample solution: 5 mg/mL in 0.05 M carbonate-free 
sodium hydroxide 

Analysis: Measure the specific rotation within 30 min of 
preparation. 

Acceptance criteria: -11 5° to -135° 

* Loss on Deying (731): Dry 500 mg at 105° for 2 h. It 

\oses NMT 1.5% of its weight. 

ADDJTIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Ribofiavin RS 


Ribofląyin Injection 

» Riboflavin Injection is a sterile solution of Ribo- 
flavin in Water for Injection. It contains not less 
than 95.0 percent and not morę than 120.0 per- 
cent of the labeled amount of C17H20N4O6. It may 
contain niacinamide or other suitable solubtlizers. 

Packaging and storage—Pre$erve in Ifght-reslstant, in sin- 
gle-dose or in mufttple-aose containers, preferably of Type I 
glass, 

USP Reference standards (11)— 

USP Ribofląyin RS 
USP Endotoxin RS 

Identification—It responds to the Identification test under 
Riboflavin. 

Bacterial Endotoxms Test (85)—It contains not morę 
than 7.1 USP Endotoxin Units per mg of ribofląyin. 
pH (791): belween 4.5 and 7.0. 

Other requirements—U meets the regułrements under In- 
jections and Implanted Drug Products (1). 

Change to read: 

Assay—Dilute an accurately measured yolume of not less 
than 1 mL of Injection to make a solution containing ap- 
proximatefy 0.1 pg of ribofląyin per ml. Usinq this as the 
4ssov Preparat fan, proceed as directed under *Riboflavin As- 
say( 481 >, Chemical Meihods , Procedurę Im <cn< i Cal¬ 

cu la te the quantity, in mg, of C^bbaN^O* in each mL of the 
Injection taken by the formula: 

C(A/B) 

in which C is the concentration, in mg per mL, of 
C 17 H 20 N 4 O 6 obtained for the Assay Preporation , A is the test 


specimen dilution yolume, in mL, and S is the yolume, in 
mL, of injection taken. 


Ribofląyin Tablets 


DEFINfTION 

Riboflavin Tablets contain NLT 95.0% and NMT 115.0% of 
the labeled amount of ribofląyin (C T 7 H 2 oN, 1 Oń). 

A5SAY 


Change to read: 

* Ribofląyin Assay (481), A Chemical Methods , Procedurę / 

Sample soiutionuus^ Transfer a portion of the powder 
from NLT 20 frnely powdered Tablets, equivalent to 
20 mg of ribofląyin, to a 250-mL fiask, and add 150 mL 
of 0,1 N hydrochloric acid, Shake vigorously, and wash 
down the sides of the fiask with sufficient 0.1 N hydro¬ 
chloric add to ensure that the pH remains below 1,5 
during the subsequent period of heating. Heat the 
turę on a 5 team bath, with frequent aaitation, until the 
ribofląyin has dissolved, or in an autoclave at 121° for 
30 min. Cool, and with viqorous agitation, adjust the 
mrxture with 1 N sodium nydroxide to a pH of 5-6. 
Transfer to a 1000-mL yolumetric fiask, and dilute with 
water to yolume, If the solution is not elear, filter 
through paper known not to adsorb ribofląyin. Dilute 
an aliquot of the elear soiution with water to a finał 
yolume that contains 0.1 pg/mL of ribofląyin. 

Analysis: Proceed as directed in the chapter. 

Caiculate the percentage of the labeled amount of ribo* 
flavin (CtjHsoN-iO^) in the portion of Tablets taken: 

Result = (l u /h) x (G/Cu) x 100 

lu - corrected fluorescence value from the A Sample 
solution amp 40 

Is - corrected fluorescence value from the 
A Standard solution A umo 

Cs = concentration of USP Ribofląyin RS in the 
* Standard solution AU sp 40 (pg/rnl) 

Cu - nominał concentration of ribofląyin in the 
A Sample solution AU & 40 (pg/mL) 

Acceptance criteria: 95.0%~115.0% 

PERFORMANCE TESTS 

• DissoumoN (711) 

Medium: Water; 900 mL 

Apparatus 2: 50 rpm 

Time: 45 min 

Standard solution: Known concentration of USP Ribo- 
ffcmn RS in Medium 

Sample solution: Filtered portion of the solution under 
test, suitably diluted with the Medium if necessary 

Mobile phase; A mixture of metbanol, glacial acetic 
acid, and water (27:1:73) containing 1.40 mg/mL of so¬ 
dium 1-hexanesulfonate 







^t r 


Chromatographic system 

(See Chromatograpny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 10 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Relative standard deviatron: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sample sofution 
Calcuiate the percentage of the labeled amount of ribo- 
flavin (C 37 H 20 N 4 O 6 ) dissolved: 

Result ^ (ru/rs) x (C s x D x V/L) x 100 

ru - peak area of riboflavin from the Sample 
solution 

rs - peak area of riboflavin from the Standard 
solution 

Cs = concentration of USP Riboflayin RS in the 
Standard 50 /ut/on (mg/mL) 

D = dflution factor for the Sample solution 
V - volume of Medium , 900 mL 
L = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of ri¬ 
boflayin (Ct 7 H 2 aN 4 0 $} is dissolved, 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packagjng ano Storage: Preserve in tight, light-reslstant 
containers. 

* USP REFERENtE STANDARD5 (11) 

USP Riboflayin RS 


Riboflayin 5 -Phosphate Sodium 



CuH;oN 4 Na 0 9 P ■ 2H;0 514.36 

Ci;H M N. ( Na0 9 P 478.33 

Riboflayin 5'-(dihydrogen phosphate), monosodium sak, 
dihydrate; 

Rrboffavine 5'-(sodium hydrogen phosphate), dihydrate 

Anhydrous [1 30-40-5]. 

DEFINITJON 

Riboflayin 5'-Phosphate Sodium contams NLT the equivalent 
of 73.0% and NMT the equivalent of 79.0% of riboflayin 
(C 1 /H 20 N 4 O 0 ), calculated on the dried basis. 

IDENTIFICATION 

• A. COLOR AND FlUORESCENGE OF SOLUTION 
Sample solution: 0.01 mg/mL in water 
Analysis: Aiternately expose to transmitted light and 
long-waveiength Uv lignt. 

Acceptance criteria: The solution is pale greenish yel- 
iow by transmitted light, and it exhibits an intense yel- 
lowish green fluorescence by reflected light under long- 
wavefength UV light that disappears upon the addition 
of minerał acids or alkalies. 


* B. Identification Tests — General, Sodium <19T) and Phos¬ 
phate (191) 

Sample solution: To 0.5 g add 10 mL of mtric add. 
Evaporate the mixture on a water bath to dryness, and 
ignite the residue until the carbon is remoyecL Dissolye 
the residue in 5 mL of water, and filter. 

Acceptance criteria: The Sample solution meets the 
reąuirements. 

ASSAY 

• Procedurę 

[Notę—C onduct the assay so that all Solutions are pro- 
tected from actinic light at al! stages, preferably by us- 
ing low-actinic glassware.] 

Standard solution: 0.35 pg/mL prepared as follows. 
Transfer 35 mg of USP Riboflayin RS to a 250-mL coni- 
cal fiask. Add 20 mL of pyridine and 75 mL of water, 
and dissolve the riboflayin by frequent shaking. Transfer 
the solution to a 1000-mL yolumetric fiask, and dilute 
with water to volume. Transfer 10.0 mL of this solution 
to a second 1000-mL yolumetric fiask, add sufflcient 0-1 
N sitlfudc acid (about 4 mL) so that the finał pH of the 
solution is between 5.9 and 6.1, and dilute with water 
to volume. 

Sample solution: Transfer 50 mg of Riboflayin 5'-Phos- 
phate Sodium to a 250-mL conical fiask. Add 20 ml of 
pyridine and 75 mL of water, and dissofye the riboflayin 
by frequent shaking. Transfer the solution to a 1000-mL 
yolumetric fiask, and dilute with water to volume. 
Transfer 10.0 mL of this solution to a second 1000-mL 
yolumetric fiask, add sufficient 0.1 N sulfuric acid 
(about 4 ml) so that the finaJ pH of the solution is be¬ 
tween 5.9 and 6.1, and dilute with water to yolume. 
Blank: Proceed as directed in the Analysis t omitting the 
test specimen. 

Instrumental conditrons 

(See Nephelometry , Turbidimelry, and Visual Comparison 
( 8 55 ),) 

Modę: Fluorescence 
Excitation wavelength: 440 nm 
Emission wayelength: 530 nm 
Analysis 

Samples: Standard 50 /uf/on, Sample solution , and Blank 
Determine the maximum fluorescence rntensities of the 
Solutions against the Blank. 

Calcuiate the percentage of riboflayin (C 1 /H 20 N 4 O 0 ) in 
the portion or Riboflayin 5'-Phosphate Sodium taken: 

Result = (y/ s ) x (CdCu) x 100 

tu - fluorescence intensity from the Sample solution 

/s = fluorescence intensity from the Standard 

solution 

Cs = concentration of USP Riboflayin RS fn the 
Standard solution (pg/mL) 

Cu = concentration of Riboflayin 5'-Phosphate 
Sodium in the Sample solution (jig/mL) 
Acceptance criteria: 73.0%-79.0% on the dried basis 

IMPURITIES 
■ Free Phosphate 

Acid molybdate solution: Prepare a 70-mq/mL solution 
of ammonlum molybdate in water. Dilute 25 mL of this 
solution with water to 200 mL. To this dflution slowly 
add 25 ml of 7.5 N sulfuric acid. 

Ferrous sulfate solution: 100 mg/mL of ferrous sulfate 
in 0.15 N sulfuric acid, prepared just before use 
Standard solution: 44,0]ig/mL of monobasic potas- 
sium phosphate in water. 

Sample solution: 3 mg/mL of Riboflayin 5'-Phosphate 
Soaium in water 
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Blank: Water 
Instrumental conditions 

(See Ultravioiet-Visibie Spectroscopy (857).) 

Modę: UV~Vis 

Analytical wavelength: 700 nm 
Celi: t cm 
Analysis 

Sam pies: Standard solution f Sampie solution , and Blank 
Transfer 10.0 mL each of the Standard solution, Sampie 
solution, and Blank to separate 50-mL conical fiasks. 
Add 10.0 mL of Add molybdate solution and 5.0 mL of 
Ferrous sulfate solution to each fiask, and mix. Deter- 
mine the absorbances of the Solutions against that of 
the Blank. 

Aceeptance criteria: NMT 1% as P0 4 . The absorbance 
of the Sampie solution is NMT that of the Standard 
solution . 

• Free Riboflavin and Riboflavin Diphosphates 

[Notę—C onduct this test so that all Solutions are pro- 
tected from actinic light at all stages, preferably by us- 
mg low-actinic glassware.] 

Mobile phase: Methanol and 0.054 M monobasic po- 
tassium phosphate (15:85) 

System suitability solution: Prepare a 2-mg/mL solu¬ 
tion of U5P Phosphated Riboflavln RS in water. Diiute 
this solution with Mobile phase to 160 pg/mL. 

Standard solution: Transfer 60 mg of USP Ribofiavin RS 
to a 250-mL volumetric fiask. Dissolve carefully in T mL 
of hydrochloric add, and diiute with water to volume. 
DIIute with Mobile phase to 9.6 pg/mL. 

Sampie solution: Prepare a 2-mg/mL solution of Ribo- 
flavin 5'-Phosphate Sodium in water. Diiute this solution 
with Mobile phase to 160 pg/mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: Fluorometer 
£xcltation wavelength; 440 nm 
Emission wavelength: 530 nm (monochromator- 
based detector) or 470 nm (filtered-type detector) 
Column: 3.9-mm x 30<m; packfng L] 

Flow ratę: 2 mL/min 
Injection size: lOOpL 
System suitability 
Sampie: System suitability solution 
The retention time of riboflavin 5'-monophosphate is 
20-25 min. The approximate relative retention Limes 
for the components are listed in Table 1. 


Tabte 1 


Name 

Rehtivc 

Retention 

Time 

Riboflavin 3'4'-diphosphate 

0.23 

RibofFayin S^-diphosohatc 

0.39 

Rrbofltivin 4'5'-dtoh05Diiate 

0.56 

Ribofiavin 3'-monophosphate 

0.70 

Riboflavin 4Cmonophosphate 

0.87 

fłiboflavm S"-monoDhosDhate 

1.00 

Riboflavin 

1.63 


Suitability reguirements 
Resolutlon: NLT 1.0 between riboflavin 4'- 
monophosphate and riboflavin 5'-monophosphate 
Relative standard deviation: NMT 1.5% for ribofla- 
vin S^monophosphate 
Analysis 

Samples: Standard solution and Sampie solution 
Measure the peak areas of the Solutions. Identify the 
peaks to be measured in the Sampie solution by com- 
parison with the chromatogram obtained from the 
System suitability solution . 


Calcuiate the percentage of free riboflavin in the por- 
tion of Rtboflavin 5'-Pnosphate Sodium taken: 

Result = (rutr$) x (Cj /Co) x 100 

r y = peak area of free nboflavrn from the Sampie 
solution 

r$ - peak are a of riboffavin from the Standard 
solution 

Q = concentration of USP Riboflavm RS In the 
Standard solution (pg/mL) 

Qj - concentration of Riborlavm 5'-Phosphate 
Sodium in the Sampie solution (pg/mL) 
Calcuiate the percentage of riboflavin diphosphates in the 
portion of Riboflavin 5'-Phosphate Sodium taken: 

Result = {r u !n) x {O/Cu) x 100 

r u = sum of the peak areas for any of the 3 

riboHavin diphosphates from the Sampie 
solution 

r s = peak area of riboflavm from the Standard 
solution 

Q = concentration of USP Ribof!avin RS in the 
Standard solution (pg/mL) 

C u = concentration of Riboflavin 5'-Pho$phate 
Sodium in the Sampie solution (pg/mL) 
Aceeptance criteria 

Free nbofIavin: NMT 6.0% on the dried basis 
Riboflavin diphosphates, as riboflavin: NMT 6.0% 
on the dried basis 

• Limit of Lumiflavin 

Alcohof-free chloroform: Shake 20 mL of chloroform 
gentfy but thoroughly with 20 mL of water for 3 min, 
draw off the chloroform fayer, and wash twice morę 
with 20-mL portions of water. Finally, pass the chloro¬ 
form througn a dry filter paper, shake it for 5 min with 
5 g of powdered anhydrous sodium sulfate, allow the 
mixture to stand for 2 h, and decant or filter the elear 
chloroform. 

Sampie solution: Shake 35 mq of Riboflavin 5'-Phos- 
phate Sodium with 10 mL of Alcohohfree dibroform for 
5 min, and filter. 

Blank: Alcohol-free chloroform 
Instrumental conditions 
(See Uitraviofet-VisibIe Spectroscopy (857).) 

Analytical wavelength: 440 nm 
Celi: 1 cm 
Analysis 

Samples: Sampie solution and Blank 
Measure the absorbances of the Sampie solution and 
Blank. Correct the absorbance of the Sampie solution 
with the Blank . 

Aceeptance criteria: The absorbance is NMT 0.025, 

SPECJFIC TE5TS 

• Residuc on Ignition (281): NMT 25.0% 

• OPTICAL Rotation, Specific Rotation (781S) 

Sampie solution: 15 mg/mL in 5 N hydrochloric add. 
Use the solution within 15 min. 

Aceeptance criteria: +37.0° to +42.0° 

• ?H (791) 

Sampie solution: 10 mg/mL solution 
Aceeptance criteria: 5.0-6.5 

• Loss on Drying (731): Dry a sampie under vacuum over 
phosphorus pentoxide at 100° for 5 h: it loses NMT 
7.5% of its weight. 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight, light-resistant 
containers. 
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• USP Reference Standards <11) 
USP Phosphated Riboflavin RS 
USP Riboilavin RS 


Rifabutin 



C«H«N40i, 847.00 

(95,12£,145,15/1,165,17ftl8/?,1 9/1,205,21 5,22E,24Z)-6,16, 
1 8, 2 O-Tetrabyd roxy-l -isobutyl-M-methoxy- 7,9,15,1 7, 

1 9,21 ,25-heplamethy!spiro[9,4-(epoxypentadeca[1 , 11 , 

13]tnenimino}-2tf-furo 

[2V3':7,8]naphth[1,2-cflimidazQle-2,4'-piperidme]-5,1Q, 
2ó-(3H,9H>trfone-16-acetate [72559-06-9]* 


» Rifabutin contains not less than 950 jag and not 
morę than 1020 pg of CtcH&HiOii per mg, cal- 
culated on the anhydrous basis. 


Fackaging and stora ge—Preserve in well-closed contain- 
ers, protected from light and from excessive heat. 

USP Reference standards {11 >— 

USP Rifabutin RS 
Identification^— 

A: infrared Absorption (197K), 

B: The retention time of the major peak in the chromało- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation obtained as di- 
rected in the Assay * 

Water Determination, Method l (921): not morę than 
2*5%* 

Limit of /V4sobuty!piperidon&— Prepare a test solution of 
Rifabutin in a mixture of chloroform and methano! (1:1) 
contafning 10 mg per mL Prepare a series of Standard Solu¬ 
tions of W-isobutylpipendone in a mixture of chloroform and 
methano! (1:1) containing 0.005, 0.01, 0.02, 0.05, and 
0.1 mg per ml, respectWely* Separately apply 10-pL spots of 
the test solution and the Standard Solutions to the starting 
linę of a thin-layer chromatographic platc (scc Chromato¬ 
graphy (621)) coated with a 0.25-mm layer of chromato- 
graphic silica gel mixture, and alłow to dry, Develop the 
chromatograms in a solvent system consisting of a mixture 
of hexanes and acetone (100:30) in an equilibrated uniined 
chromatographic chamber until the solvent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the chromatographic chamber, allow the piąte to 
air-dry, and place it in an iodine vapor chamber until the 
spots are visfble (about 5 minutes). Remove the piąte from 
the chamber, spray the piąte with starch T5, and examine 
the piąte: no spot in the chromatogram of the test solution 
at an fryalue corresponding to that of W-isobutylpiperidone 
is morę intense than that of the prindpal spot observed in 
the chromatogram obtained from the Standard soiutron 
containing 0.05 mg of W-isobutylptperfdone per mL (0*5%). 


Chromatographic purity —Using the chromatogram of 
the Assay preparation obtained as directed in the Assay, cal- 
culate the percentage of impurtties by the formula: 

100 (r,/r s ) 

in which r t is the response of an individual impurity and r$ h 
the sum of the responses of all peaks; any impurity peak 
detected at a retention time of about 0*5, 0.6, 0.8, or 1 *4 
relative to the retention time of the rifabutin peak does not 
exceed 1.0%, not morę than 0.5% of any other impurity is 
detected, and the total of all impurity peaks is not morę 
than 3*0%* 

Assay— 

0.1 M Monohasic potassium phosphate— Prepare a solu¬ 
tion containing 13.6g of monobasic potassium phosphate 
per L 

Mobile phase— Prepare a mixture of acetonitrile and 0. ? 

M Monobasic potassium phosphate (50:50)* Adj ust by drop- 
wise addition of 2 N sodium hydroxide to a pH of 6*5 ± 0*1. 
Filfpr rhrough a 0.5-pm or finer porosity filter, and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621 }). 

Standard preparation— Transfer about 25 mg of USP 
Rifabutin RS, accurately weighed, Lo a 50-mL vo!umetnc 
fiask* Add 5 mL of acetonitrile, di lute with Mobile phase to 
volume, and mix. 

Assay preparation— Transfer about 25 mg of Rifabutin, ac- 
cu-ately weighed, to a 50-mL volumetric fiask* Add 5 mL of 
acetonitrile, dilute with Mobile phase to volume, and mix* 

Resolution solution— Dissolve about 10 mg of Rifabutin 
and 2 mL of methano], add 1 mL of 2 N sodium hydroxide, 
and allow to stand for about 4 minutes. Add 1 mL of 2 N 
hydrochlorie add, and dilute with Mobile phase to 50 mL. 
[notę—P ortions of this solution may be stored in the frozen 
State for futurę use*] 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is eguipped with a 254-nm detector 
and a 4*6-mm x 12*5-cm column that contains 5-pm diam- 
eter packing L7. The flow ratę is about 1 mL per minutę* 
Chromatograph the Resolution solution , and record the peak 
resoonses as directed for Procedurę: the chromatogram ex- 
hibits a major peak for a degradant, Iwo minor peaks for 
degradants, and a major peak for rifabutin at refative reten¬ 
tion times of about 0.5, 0*6, 0.8, and 1.0, respectively. The 
resolution, R , between the rifabutin peak and the degradant 
peak eluting at a relative retention time of about 0*8 is not 
less than 1*3* Chromatograph the Standard preparation, and 
record the peak responses as directed for Procedurę: the col¬ 
umn efficiency is not less than 2000 theoretical plates, and 
Lhe rdative standard deviation for replicate rnjections is not 
morę than 2*0%. 

Procedurę—Separately inject equal volumes (about 10 juL) 
nf the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms for a period 
of time that is twice the retention time of the major rifabu- 
tin peak, and measure the area responses for the major 
peaks. Calculate the quantity, in pg, of OahbfSUOn in each 
mg of Rifabutin taken by the formula: 

5 0(CP/W)(ru/rs) 

in which C is the concentration, in mg per ml, of USP 
Rifabutin RS in the Standard preparation, P is Lhe designated 
poteney, in pg per mg, of USP Rifabutin RS, W is the 
weight, in mg, of Rifabutin taken to prepare the Assay prep¬ 
aration, and fu and r 5 are the rifabutin peak area responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respeetivefy* 
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Rifabutin Capsules 

» Rifabutin Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C^btaN^On. 

Packagfng and storage—Preserve in well-closed contain- 
ers, protected from fight and from excessive heat 

USP Reference standards (11)— 

U5P Rifabutin RS 

Identification— 

A: Ultraviolet Absorption (197U)— 

Solution —Prepare the test soiution as follows, Suspend a 
ąuantity of Capsule contents, equivalent to about 200 mg 
of rifabutin, in 20 mL of methanol, sonicate for about 5 min¬ 
utes, and fifter through a 0.5-pm orfiner porosity fifter. Di- 
fute a portion of theliftrate quantitativeiy, and stepwise if 
necessary, with methanol to obtain a sofution having a eon** 
centration of about 20 pg per mL. Prepare a Standard solu¬ 
tion by dissolvtng a ąuantity of USP Rifabutin RS in metha¬ 
nol, with the aid of sonication, to obtain a solution having a 
concentration of about 20 pg per mL, and fifter through a 
0.5-jim or fi ner porosity fil ter. 

Medium: methanol. 

B: The retention Orne of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation obtained as di- 
rected in the Assay. 

Dissolution— 

Medium: 0.01 N hydrochloric add; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C^H^fShOn dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 280 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium, in 
comparison with a Standard solution having a known con¬ 
centration of USP Rifabutin RS in the same medium, ta king 
into account its designated potency. 

Tolerances—Not less than 75% (Q) of the labeled amount 
of CwHdSUOn is dissolved in 45 minutes. 

Cfiromatographic purity—Using the chromatogram of 
the Assay preparation obtained as a i rected in the Assay , cal¬ 
culate the percentage of impurities by the formula: 

100tn/a) 


in which n is the response of an individuai impurity and rj is 
the sum of the responses of all peaks; any impurity peak 
detected at a retention time of about 0.5, 0.6, O.o, or 1 A 
relative to the retention time of the rifabutin peak does not 
exceed 1*0%, not morę than 0.5% of any other impurity is 
detected, and the total of all impurity peaks is not morę 
than 4.5%. 


Assay— 

0. / M Monobasic patassium phosphate, Mobile phase, 
Standard preparation, Resolution solution, and Chromato - 
graphk system —Proceed as di rected in the Assay under 
Rifabutin, 


Assay preparation —Remove as completely as possible the 
contents of not less than 20 Capsules, weigh accurately, and 
determine the average weight of the Capsule contents. 
Transfer an accurately weigned portion of the powder, 
equivalent to about 25 mg of rifabutin, to a 50-mL volumet- 
ric fiask. Add 5 mL of acetonitrile, dilute with Mobile phase 
to volume, and mix. FJIter through a 0.5-pm or finer poros¬ 
ity fifter, and use the fil tratę as the Assay preparation. 


Procedurę—Proceed as dlrected for Procedurę in the Assay 
under Rifabutin. Calculate the ąuantity, in mg, of 

in the portion of Capsules taken by the 

formula: 


0,0 SCPira/rs) 

in which the terms are as defined therein. 


Rifabutin Compounded Orał Suspension 

DEFINITION 

Rifabutin Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of rifabu¬ 
tin (OsHfczN-łOn). 

Prepare Rifabutin Compounded Ora! Suspension 20 mg/mL 
as follows (see Pharmaceutkal Compounding—Nonsteriie 
Preparations (795)), 


Rifabutin caDsules* eauivalem to 

3 a of rifabutin 

Vehicle: a 1:1 mixture of Qra-Sweet b and 
Ora-Plu5, b a sufficient auant1tv to make 

150 mL 


'Mycobutln 150-mg capsules, Pfizer Inc., New York, NV 
0 Paddock Laboratories, Minneapoiis, MN. 


Calculate the reąuired ąuantity of each ingredient for the 
total amount to be prepared Empty the reąuired number 
of Rifabutin capsules in a suitable mortar, and comminute 
to a fine powder. Add the Vehide in smali portions, and 
triturate to make a smooth pastę, Add increaslng voiumes 
of the Vehicle to make a rifabutin liguid that is pourable* 
Transfer the contents of the mortar, stepwise and quan- 
titatively, to a calibrated bottle. Add enough of the Vehicle 
to bring to finał volume, and mix welL 

ASSAY 
* Procedurę 

Sofution A: 100 mM monobasic potassium phosphate 
buffer, adjusted with 2 N sodium hydroxide to a pH of 
6.5 

Mobile phase: Acetonitrile and Solution A (50:50), Filier 
and degas. 

Standard stock solution: 2.0 mg/mL of USP Rifabutin 
RS in Mobile phase 

Standard solution: Transfer 10 ml of Standard stock so- 
tution to a 100-mL volumetric fiask, Immediateiy rinse 
the volumetric apparatus with 10 mL of acetonitrife and 
10 mL of Mobile phase. Dilute with Mobile phase to vol- 
ume fo obtain a soiution with a nominał concentration 
of 0,2 mg/mL of rifabutin. Pass through a filter of 0,45- 
pm porę size, 

Sample solution: Shake thoroughly by hand each bot- 
tfe of Orał Suspension. Pipet 1.0 mL ot Orał Suspension 
into a 100-mL vo(umetric fiask. Immediateiy rinse the 
pipette with 10 mL of acetonitrile and 10 mL of Mobile 
phase . Dilute with Mobile phase to vofume to obtain a 
solution with a nominał concentration of 0.2 mg/mL of 
rifabutin. Pass through a filter of 0.45-j.im porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Coiurnn; 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: L0 mL/min 
injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 

[NOTE“The retention time for the rifabutin is about 
14.0 min.] 










Suitability requirements 

Column effideney: NIT 4500 theorełical plates 
Tailing factor: NMT 5,0 

Relative standard deviation; NMT 2.0% for replicate 
injecttons 
Analysis 

Samptes: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of 
rifabutin (OdHuNiOiij in the portion of Orał Suspen- 
sion taken: 

Result - (ru/fs) x (Cs/Cu) x 100 

tu = peak response from the Somple solution 
- peak response from the Standard solution 
Q - eoncentration of U5P Rifabutin RS in the 
Standard solution (mg/mL) 

Cu = nominał eoncentration of rifabutin in the 
Somple solution (mg/mL) 

Acceptance criteria: 90,0%~1 10.0% 

5PECIFIC TEST5 

* pH (791): 4.5-5.5 

ADDITIONAL REQUJREMENT5 

■ Packacinc and Storach: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controlled room 
temperaturę, 

* Beyono Use Datę: NMT 84 days after the datę on which 

it was compounded, when stored in a refrigerator orat 
controlłed room temperaturę 

■ Labeung: tabel it to indicate tbat it is to be wełl shaken 
before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Rifabutin RS 


Rifampin 


OH 



CuH 5 8N 4 0u 822.94 

Rifamycin, 3-[[(4-methyl-l -piperazinyl)imino]methyf]-. 

5,6,9,1 7,19,21-Hexahydroxy-23-mel:hoxy-2,4,12/1ó,1 8,20, 
22-heptamethyl’8-[N-(4-methyh 
1 -piptfrdziriyl)formimidoyl]-2, 7-(epoxypentadeca[1,11, 

1 Bltrienimmojnaphthotij-blfuran-l,! l-(2ft)-dione 
21-ace tatę [13292-46-1]. 

» Rifampin contains not less than 95,0 percent 
and not morę than 103.0 percent of C^hUgN^Ou, 
calcu la ted on the dried basis* 

Packaging and storage—Preserve in tight, light-resistant 
containers, protected from excessive heat. 

USP Reference standards (11)— 

USP Rifampin RS 

USP Rifampin Quinone RS 

Identification, infrared Absorption (197M). 

CrystaUinity (695): meets the requirements. 

pH (791): between 4.5 and 6.5, in a suspension (1 in 

100 ). 


Lass on drying (731)—Dry about 100 mg in a capillary- 
stoppered bottle in vacuum at 60° for 4 hours; it loses not 
morę than 2.0% of its weight. 

Related substances— 

Phosphate buffer, Mobile phase , Solvent mixture t Resofution 
solution, and Chromatograpnic system—Proceed as directed 
in the Assay. 

Stock test preparation— Transfer about 200 mg of 
Rifampin to a 100-mL yolumetric fiask, dissolye in and dilute 
with acetonitrile to volume, and mix. Sonicate for about 
30seconds, if necessary, to ensure dissolution. [notę —Use 
thfs solution within 2 hours.] 

Test preparation— Transfer 5.0 mL of Stock test to a 
50-mL yolumetric fiask, dilute with So/vent mixture to vol- 
ume, and mix. [notę —Prepare this solution immediately 
prior to injection into the chromatograph.J 

Dilute test preparation— Transfer 10.0 mL of Stock test 
preparation to a 100-mL yolumetric fiask, dilute with aceto¬ 
nitrile to yolume, and mix. Transfer 5.0 mL of the resufting 
sdution to a 50-mL yolumetric fiask, dilute with acetonitrile 
to volume, and mix. Transfer 5.0 ml of this solution to an- 
other 50-mL yolumetric fiask, dilute with Solvent mixture to 
yolume, and mix. [notę —Prepare this finał dilution immedr- 
ately prior to injection into the chromatograph.] 

Procedurę—Separately inject epual yolumes (about 50 ^L) 
of the Test preparation and the Dilute test preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for alJ of the peaks, Calculate the percent¬ 
age of eacn related substance by the formula: 

fn / (ro + 0.01 Łn) 

in which r n is the area of the peak of Lhe individual related 
substance In the chromatogram obtained from the Test 
preparation, r 0 is the area ot the rifampin peak in the chro¬ 
matogram obtained from the Dilute test preparation, and I r T , 
is the sum of the areas of all of the peaks of the related 
substances obtained in the chromatogram of the fet prepa¬ 
ration: not morę than 1.5% of rifampin quinone ts found, 
not morę than 1.0% of any other individual related sub¬ 
stance is found, and a total of not morę than 3.5% of all 
mdividual related substances, other than rifampin quinone, 
having retention times of up to 3 in relation to the reteotion 
tine of rifampin is found. 

Assay— 

Phosphate buffer —Dissolye 136.1 g of monobasic potas- 
sium phosphate in about 500 mL of water, add 6.3 mL of 
phosphoric add, dilute with water to 1000 mL, and mlx. 

Mobile phase—Prepare a suitable mixture of water, aceto¬ 
nitrile, Phosphate buffer ; 1.0 M citric acid, and 0,5 M sodium 
perchlorate (510:350:100:20:20), filter through a suitable fil- 
ter of 0.7 pm or finer porosity, and degas. Make adjust- 
ments if necessary (see System Suito bili ty under Chromatog- 
raphy (621)). 

Solvent mixture—Pre parę a mixturę of water, acetonitrile, 
1.0 M dibasic potassium phosphate, 1.0 M monobasic po- 
tassium phosphate, and 1.0 M citric acid 
(640:250:77:23:10). 

Standard preparation —Transfer about 40 mg of USP 
Rifampin RS, accurately werghed, to a 200-mL yolumetric 
fiask, Dissolye in and dilute with acetonitrile to yolume, and 
mix. Sonicate for about 30seconds, if necessary, to ensure 
dissolution. [NOTE—Use this solution within 5 hours.] Transfer 
10.0 mL of this solution to a 100-mL yolumetric fiask, dilute 
with Solvent mixture to yolume, and mlx. [notę— Prepare this 
finał dilution immediately prior to injection into the 
chromatograph.] 

Assay preparation —Using Rifampin, proceed as directed 
for Stanaara preparation. 

Resofution solution —Dissolye suitable ouantities of USP 
Rifampin RS and USP Rifampin Quinone RS in acetonitrile to 
obtain a solution containing about 0.1 mg of each per mL. 
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Transfer 1.0 mL of this solution to a 1 0-mL volumetric fiask, 
dilute with Sofvent mmture to volume, and mix. 

Chromotographk system (see Chromotography (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 10-cm column that contains 5-jum packing 
17. The flow ratę is about 1,5 mL per minutę. Chromato¬ 
graph the Resolution solution, and record the peak responses 
as directed for Procedurę : the resolution, R, between the 
rifampin quinone and rifampm peaks is not less than 4.0, 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the column effi- 
ciency detemnined from the rifampin peak is not less than 
1000 theoretical plates, and the relative standard deviation 
for replicate injections is not morę than 1.0%. 

Procedurę —Separately inject equal volumes {about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. The relative re- 
tention times are about 0.6 for rifampin guinone and 1.0 for 
rifampin. Calculate the quantity, in mg, of rifampin 
(CnbUaNhOiz) in the portion of Rifampin taken to prepare 
the Assay preparation by the formula: 

2000C(r y /r s ) 

in which C is the concentration, in mg per mL, calculated 
on the dried basis, of USP Rifampin RS in the Standard prep¬ 
aration, and fu and r* are the area responses of the rifampin 
peaks obtained from the Assay preparation and the Stanaard 
preparation, respectively. 


Rifampin Capsules 

» Rifampin Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 4 3 H 5 bN^Oi 2 . 

Packaging and storage—Preserve in tight, light-resistant 
containers, protected from excessive heat. 

OSP Reference standard* (11)— 

USP Rifampin RS 

USP Rifampin Quinone RS 

Identification^ 

A: Triturate a guantity of Capsule contents, equivafent to 
about 50 mg of rifampin, with 5 ml of chloroform, and fif- 
ter. Apply 3 uL each of the filtrate (test solution) and of a 
solution of USP Rifampin RS in chloroform contain tng 10 mg 
per mL to a suitable thin-layer chromatographic piąte (see 
Chromatagraphy (621)) coated with a 0.25-mm layer of 
chromatographic silrca gel mixture, Allow the spots to dry, 
and deveiop the chromatografu In an equl!ibrated chromat- 
ographic chamber containing a solvent system consisting of 
a mixture of chloroform and methanol (90:10) unfil the sol- 
vent front has moved about one-half of the length of the 
piąte. Remove the piąte from the developing chamber, mark 
the sofvent front, and allow the solvent to evaporate. Locate 
the red spots on the piąte: the Rf value of the principal spot 
obtained from the test solution corresponds to that ob¬ 
tained from the Standard solution. 

B: The chrom a tog ram of the Assay preparation exhibits a 
major peak for rifampin, the retention time of which corre- 
sponds to that exhibited in the chromatogram of the Stan¬ 
aard preparation, as obtained in the Assay . 


DJssolution (711)— 

Medium: 0.7 N hydrochloric acid; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of C^HsalshOu dis- 
solved from absorbances at the wavelength of maximum 
absorbance at about 475 nm on filtered portions of the so¬ 
lution under test, suitably diluted, if necessary, with Dissolu¬ 
tion Medium , in comparison with a Standard solution having 
a known concentration of USP Rifampin RS, calculated on 
the dried basis, in the same Medium, prepared concomk 
tanily and held in the water bath for the Time spedfied. 

Totemnces— Not less than 75% (Q) of the labeled amount 
of CnHsaNhOii is dissolved in 45 minutes. 

Uniform i ty of dosage units (905): meet the reguire- 
ments. 

Procedurę for eon tent uniformity — 

Phosphate buffer. Mobile phase, Solvent mfoture, Diluent, 
Standard preparation, Resolution solution, and Chromato¬ 
graphic system —Proceed as directed in the Assay. 

r est preparation —Transfer the contents of 1 Capsule to a 
suitable volumetr3c fiask so that when diluted to volume as 
directed below, each mL of solution contains about 1.5 mg 
of rifampin. Rinse the Capsule shell with a smali guantity of 
Solvent mixture, and add the washing to the volumetric 
fiask. Add Solvent mixture until the fiask is about four-fifths 
fuli. Proceed as directed for Assay preparation in the Assay, 
beginning with "Sonicate for about 5 minutes/' 

Procedurę— Proceed as directed for Procedurę in the Assay , 
Calculate the guantity, in mg, of in the Capsule 

content by the formula: 

(LC/D)(ru/r s ) 

in which L is the labeled quantity, in mg, of rifampin in the 
Capsule, C is the concentration, in mg per mL, of USP 
Rifampin RS, calculated on the dried basis, in the Standard 
preparation, D is the concentration, in mg per mL, of 
rifampin in the Test preparation, based on the labeled guan¬ 
tity per Capsule and the extent of dilutron, and and r s are 
the rifampin peak responses obtained from the Test prepara¬ 
tion and the Standara preparation, respectively. 

Loss on dry mg (731)—Dry about 100 mg of Capsule con¬ 
tents in a capillary-stoppered bottle in vacuum at 60° for 
3 hours: it loses not morę than 3.0% of its weight. 

Assay— 

Phosphate buffer —Dissolve 136.1 g of monobasic potas- 
sium phosphate in about 500 mL of water, add 6.3 mL of 
phosphoric acid, dilute with water to 1000 mL, and mix (pH 
3.1 ± 0.1). 

Mobile phase —Prepare a suitable mlxture of water, aceto- 
nitrile, Phosphate buffer, TOM citric acid, and 0.5 M sod tum 
perchlorate (510:350:100:20:20), filter through a suitable fil- 
ter of 0.7 pm or finer poroslty, and degas. Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy {62 1)). 

Solvent mixture —Prepare a mixture of aceton itrile and 
methanol (1:1), 

Diluent— Prepare a suitable mixture of water, aceton itrile, 
1.0 M dibasic sodium phosphate, TO M monobasic potas- 
sium phosphate, and TO M citric acid (640:250:77:23:10). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Rifampin R5 in Solvent mmture to obtain a 
solution having a known concentration of about 1.5 mg per 
mL, sonicating for about 30 seconds, if necessary, to en surę 
dissolution. Transfer lO.OmL of this solution to a 50-mL vol- 
umetric fiask, dilute with aceton itrile to volume, and mix. 
[notę —Use this working solution with i n 5 hours.] Transfer 
5.0 mL of the working solution to a 50-mL yolumetric fiask, 
dilute with Diluent to volume, and mix. Each mL of this 
solution contains about 0.03 mg of USP Rifampin RS. 




[notę —Inject this Standard preparation tri to the chromato- 
graph within 30 to 60 seconds after preparation.] 

Assay preparation-^Re move, as eompletely as possible, 
the contents of not less than 20 Capsules, and weigh accu¬ 
rately, Mix the Capsule contents, and transfer an accurately 
weighed portion of the powder, equivalent to about 
300 mg of rifampn, to a 200-mL volumetric fiask, and add 
about 180 mL of Soivent mtiture. Sonicate for about 5 min- 
utes, allow to equilfbrate to room temperaturę, dilute with 
Solvent mixture to volume, and mix. Transfer 10.0 mL of the 
resulting solutton to a 50-mL volumetnc fiask, dilute with 
acetonitrile to volume, and mix. [notę —Use this solutton 
within 5 hours.] Transfer 5,0 mL of thfs solution to a 50-mL 
volumetric fiask, dilute with Dituent to volume, and mix, 
[notę —-Inject this Assay preparation into the chromatograph 
within 30 to 60 seconds after preparation.] 

Resofution solution —Dissolve USP Rifampin Quinone RS tn 
Solvent mixture to obtain a solution containing about 0.1 mg 
per mL. Transfer 1.5 mL of this solution and 5.0 ml of the 
working solution used to prepare the Standard preparation 
to a 50-mL vofumetric fiask, dilute with DHuent to volume, 
and min. 

Chromatographic system (see Chromatography (621))—The 
ligurd chromatograph is eguipped with a 254-nm deteetor 
and a 4,6-mm x 10-em column that contains 5-pm packing 
L7* The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Resolution solution , and record the peak responses 
as directed for Procedurę: the relative retention trrnes are 
about 0,6 for rifampin guinone and 1.0 for rifampin, and 
the resolution, R f between the rifampin ąuinone and 
rifampin peaks is not less than 4.0. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative standard deviation for repli- 
cate injections is not morę than 1.0%. 

Procedurę —Separatefy inject eguał volumes (about 50 j.i L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks, Calculate the 
guantity, in mg, of in the portion of Capsules 

taken by the formula: 

10,000 C(r u /r s ) 

in whrch C is the concentration, in mq per mL, of USP 
Rifampin RS, cakulated on the dried basis, in the Standard 
preparation, and fu and r* are the rifampin peak area re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Rifampin for Injection 

» Rifampin for Injection contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of rifampin (C^HsaN-tO^). 


Change to read: 

Packaging and sto ragę—Preserve as described in *Pack- 
aging and Storage Reguirements (659), Injection Packaging , 
Packaging for constitution * <cn 7 b 

USP Reference standards (11)— 

USP Rifampin RS 

USP Rifampin Quinone RS 

USP Endotoxin RS 

Identification— 

A: It responds to Identification test A under Rifampin Cap - 
sufes t the test solution being prepared by dissolving the con¬ 


tents of a Container in chloroform to obtain a solution con¬ 
taining about 10 mg of rifampin per mL, 

B; The retention time of the rifampin peak in the chro- 
matogram of the Assay preparation corresponds to that in 
the cnromatogram of the Standard preparation as obtained 
in the Assay . 

Bacterial Endotoxins Test (85)—Dissolve Rifampin for In- 
jection in endotoxin-free water to obtain a stock solution 
containing 10 mq of rifampin per mL. Dilute the stock solu- 
tiDn quantitatively, and stepwise if necessary, with endo- 
toxin-free water to obtain a solution containing 0,12 mg of 
rifampin per mL: it contains not morę than 0.5 USP Endo- 
toxin Unit per mg of rifampin. 

SteriEity Tests ( 71 )—It meets the requirements when 
tested as directed for Membranę Fi! trat ion under Test for Ste - 
rility of the Product to be Examined. 

pH (791): _ between 7.8 and 8 . 8 , in a solution containing 
60 mg of rifampin per mL. 

Water Determination, Method i <921): not morę than 
1.0%. 

Partlculatc Mattcr in Injections (788): meets the re¬ 
pu irements for small-vo!ume injections, 

Assay— 

Phosphate buffer t Mobile phase, Soivent mixture, Standard 
preparation , Resolution solution , and Chromatographic sys¬ 
tem—Prepare as directed in the Assay under Rifampin . 

Assay preparation 1 (where it is represented as being in a 
single-dose Container)—Constitute a Container of Rrfampin 
for Injection in a volume of water, accurately measured, tor- 
responding to the voiume of diluent specified in the label- 
ing. [notę—U se this solution within 2 hours.] Withdraw all of 
the withdrawabie contents, ustng a suita ble hypodermic 
needle and syringe, and transfer to a suttable volumetric 
fiask of such capacity that when diluted with acetonitrile to 
volume, a solution is obtained containing about 6 mg of 
rifampin (C^HmEnUOi*) per mL, [notę—U se this stock solu¬ 
tion within 5 hours,] Dilute an accurately measured volume 
of this stock solution quantitatively and stepwise with Sol- 
vent mixture to obtain a solution having a concentration of 
about 0.02 mg of rifampin per mL. [NOTĘ—Prepare this finał 
dilution immediately pnor to injection into the 
chromatograph,] 

Assay preparation 2 {where the label States the quantity 
of rifampin in a given volume of constituted solution)—Con¬ 
stitute a Container of Rifampin for Injection in a volume of 
water, accurately measured, egu ivalent to the volume of dil¬ 
uent specified in the labeling. [notę—U se this solution 
within 2 hours.] Dilute an accurately measured voiume of 
the constituted solution quantitatively and stepwise with ac¬ 
etonitrile to obtain a solution having a concentration of 
about 0.2 mg of rifampin (C 41 HS 0 N 4 O 12 } per mL. [NOTE™Use 
this stock sofution witnin 5 hours,] Transfer 10.0 ml of this 
solution to a 100-mL volumetric fiask, dilute with Solvent 
mixturp tn vr>lume, and mtx. [notę —Prepare this finał dilu¬ 
tion immediately prior to the injection into the 
chroma togram.] 

Procedura- Proceed as directed for Procedurę in the Assay 
under Rifampin. Calculate the guantity, in mg, of rifampin 
(CijbUsNbO^) withdrawn from the Container of constituted 
Rifampin for Injection, or m the volume of constituted 
Rifampin for Injection taken by the formula: 

(L!D)(Q(rofrs) 

In which i is the labeled guantity, in mg, of rifampin in the 
Container, or in the volume of constituted solution taken, D 
is the concentration, in mg per mL, of rifampin En Assay 
preparation 7 or in Assay preparation 2 t on the basis of the 
labeled quantlty in the Container, or in the volume of consti- 
tuted solution taken, and the extent of dilution, C is the 
concentration, in mg per mL, cakulated on the dried basis, 
of USP Rifampin RS in the Standard preporation , and ry and 
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r* are the rffamptn peak responses obtained from Assay prep - 
aration 1 , or Aisoy preparation 2, and the Standard prepara- 
tion, respectively. 


Rlfampin Compounded Orał Suspension 

DEFINITION 

Ritampin Compounded Orał Suspension contalns NLT 
90.0% and NMT 110.0% of the łabeled amount of 
rifampin (C^HssNiiOu). 

Prepare Rlfampin Compounded Orał Suspension 10 mg/mL 
as follows (see Pharmaceutical Compounding—Nonsterile 
Preparatlons (795». 


Rifampin 

1.20 ci 

Citric Add or Sodium Gtrate 

To adjust dH 

Svrup. a sufficient auantitv to make 

120 mL 


Lmpty the regulred number of capsules into a suitable mor- 
tar, or use Rifampin powder. If necessary, gently crush the 
capsule contents with a pestle to produce a fine powder. 
Aad 2 ml of 5yrup to the mor tar, and triturate until a 
smooth pastę is formed, Add 10 mL of Syrop, and triturate 
to form a suspension. Continue to add Syrup unfil 80 mL 
has been added. Transfer the contents or the mortar, 
stepwise and quandtatively, to a calibrated bottle. Add 
Syrup in portions to rinse the mortar, and add the rinses 
to the bottle. If necessary, add Citric Add or Sodium Citrate 
to adjust to a pH of 5.0. Add a suitable flavor if desired. 
Add sufficient Syrup to bring the preparation to finał vol- 
ume. Shake vigorous!y. 

ASSAY 
* PROCEDURĘ 

Solution A: 1.0 M monobasic potassium phosphate 
containing 6,3 mL/L of phosphoric add 
Solution B: Acetonitnle, 1.0 M dibasic potassium phos¬ 
phate, 1,0 M monobasic potassium phosphate, 1.0 M 
citric add, and water (25: 7.7: 2.3: 1: 64) 

Mobile phase: Acetonitrife, Solution A f 1.0 M citric add, 
0.5 M sodium perchforate, and water (36:10:2:2:50). 
Pass through a suitable fil ter of 0.7-|am or fi ner porę 
size, and degas. 

Diluent: Acetonitrile and water (50:50) 

System suitability solution: 0.1 mg/mL of USP 
Rifampin RS ano 0.1 mg/mL of USP Rifampin Quinone 
RS in acetonitrile. Transfer 1.0 mL of the solution into a 
TG-mL volumetric fiask, and drlute with Solution 8 to 
yolume. 

Standard solution: 0.5 mg/mL of USP Rifampin RS in 
DiiuenL If necessary, sonicate for 30 s to dissolye. Trans¬ 
fer 5,0 mL of the solution to a 50-mL, low-acftnic volu- 
metric fiask, and drlute with Difupnt tn vnlnmp. i Jsp the 
solution within 1 h. 

Sample solution: Transfer 5.0 mL of Ora] Suspension, 
fresnly mrxed and free of arr bubbles, to a 100-mL, Iow- 
actinic volumetric fiask, and di$solve in and diiute with 
Diluent to volume. Transfer 5.0 mL of the resulting solu- 
tion to a 50-mL, Iow-actinic volumetric fiask, and diiute 
with Diluent to yolume, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x IG-cm; 5-pm packing L7 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 


[Notę—T he rdative retention times for rifampin qui- 
nonę and rifampin are about 0.6 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 4.0 between rifampin quinone and 
rifampin. System suitability solution 
Relative standard deviation: NMT 1.0% for replicate 
injections, Standard solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
rifampin (C 43 H 5 BN 4 O 12 ) in the portion of Ora] Suspen¬ 
sion taken: 

Result = (r u {r$) x (Cj/G) x 100 

r u - peak area from the Sample solution 
- peak area from the Standard solution 
Cs - concentration of USP Rifampin RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of rifampin in the 
Sample solution (mg/mL) 

Acceptance crlterla: 90,G%-1 1 0,0% 

5PECIFBC TESTS 

» PH (791): 4.5-5,5 

ADDITIONAL REQUIREMENT5 

o Packagikg and Storage: Padcage in a tight, light-resis- 
tant Container. Storę at controlled room temperaturę, 
s BevondUse Datę: NMT 30 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 

* Labę ling: Label it to State that it is to be well shaken and 
to stale the Beyond-Use Dale. 

® USP Reference Standards (11) 

USP Rifampin RS 

USP Rifampin Quinone RS 


Kifampin and IsonBazid CapsuBes 

» Rifampin and Isoniazid Capsules contain not 
less than 90.0 percent and not morę than 
130.0 percent of the labeled amount of rifampin 
(C 43 H 5 S N 4 0 ] 2 ) and not less than 90.0 percent and 
not morę than 11 0.0 percent of the labeled 
amount of isoniazid (C 6 H 7 N 3 O). 

NOTĘ— Where Rifampin and Isoniazid Capsules are 
prescribed without reference to the cjuantity of 
rifampin or isoniazid contained therein, a product 
containing 300 mg of rifampin and 150 mg of 
isoniazid shall be dispensed. 

Radtaging and sto rag e—Preserve in tight, light-resistant 
cortainers, and avoid exposure to excessive heat. 

USP Reference standards (11}— 

USP Rifampin RS 
USP Isoniazid RS 

IdentificatiorB— 

A: Thin-Layer Chromatographic Identification Test (201)— 
Test solution —Transfer a portion of Capsule contents, 
eguvalent to about 120 mg of rifampin, to a suitable fiask, 
add 20 mL of methanol, and shake for several minutes. Pass 
this suspension through a filter havlng a 1-jum or finer po¬ 
rosiły, discarding the first few mL of the filtrate. Diiute a 
volume of the filtrate with an equal yolume of acetone, and 
mix. 










Standard Solutions— Dissolve a quantity of USP Rifampin 
RS tn methanol to obtain a solution contammg 6 mg per 
mL. Add an equal volume of acetone, and mix. DIssolve a 
cjuantity of USP Isoniazid RS En methanol to obtain a solu- 
tion containing 2.5 mg per mL. Add an equal vo!ume of 
acetone, and mix. 

Application volume: 2 pL. 

Developing solvent solution; a mixture of acetone and gla- 
cial acetic add ( 100 : 1 ), 

B: The retention times of the rifampin and isoniazid 
peaks in the chromatogram of the Assay preparation corre- 
spond to those of nfampin and isoniazid En the chromato¬ 
gram of the Standard preparation , as obtalned in the Assay 
for nfampin and isoniazid. 

Dissolution (711)— 

Medium: 0,1 N hydrochioric acid; 900 mL. 

Apporatus 7:1 00 rpm. 

Time: 45 minutes. 

Defermine the amount of rifampin (CoMsaN^Ou) dissolved 
by employing the fotlowing method. 

Phosphate buffer solution —Dissolve 15.3 g of di basie po- 
tassium phosphate and 80.0 g of monobasic potassjum 
phosphate into a 1 -L vofumetric fiask, mix, d ii u te wlth water 
to Yolume, and mix. 

Isoniazid standard solution —Accurately weigh about 
66 mg of USP Isoniazid RS into a 100-mL volumetnc fiask. 
DIssoIve in and dilute wlth 0.1 N hydrochioric acid to vol- 
ume, and mix. 

Standard stock solution— Accurately weigh about 66 mg 
of USP Rifampin RS Into a 200-mL volumetric fiask, dissolve 
in 10 mL of 0.1 N hydrochioric add, and mix. Add 50.0 mL 
of isoniazid standard solution , dllute wlth 0.1 N hydrochioric 
acid to volume, and mEx. [notę —Prepare this solution im- 
mediately before the test is performed, and place in the 
dissolution bath at the start of the test.] 

Standard solution— At the end of the test run, transfer a 
5.0-mL alEauot of the Standard stock solution and 1 0,0 mL of 
Phosphate buffer solution to a 50-mL volumetric fiask, Dilute 
wiLh water to volume, and mix. [notę— Analyze the solution 
immediately, if possible, and if not, wlth In 3 hours after finał 
dilution.] 

Test solution —At the end of the test run, wEthdraw a 
25-mL aliquot, and fllter, discarding the first 10 mL of the 
filtrate. Allow to cool for about 10 minutes, and transfer 
5.0 mL of the filtrate and 10.0 mL of the Phosphate buffer 
solution to a 50-mL volumetric fiask, Dilute with water to 
voIume, and mix, [notę —Analyze the solution Immediately, 

3f possible, and if not, within 3 hours after finał dilution.] 

Determine the amount of rifampin (C^hbsN.iOrj) dissofved 
from absorbances at the wavelength of maxlmum absorb- 
ance at about 475 nm of the Standard solution and the Test 
solution. 

Determine the amount of isoniazid (C 6 H 7 N 3 O) dissolved 
by employing the following method. 

Mobile phase —Prepare a filtered and degassed mixture of 
water, Phosphate buffer solution , and methanol 
(850:100:50). Make adjustments if necessary (see System 
Suitabifity under Chromatography (621)), 

Chromatographic system (see Chromatogrophy (62 1)}—The 
3rquid chromatograph is eauipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains 1 0-pm pack- 
ing LI. The flow raLe is abouL 1.5 mL per minutę. 

Procedurę —Se pa ratę ly injeet equal volumes (about 50 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the isoniazid peaks. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C^H 5 bN 4 Oi 2 and not less than 80% (Q) of the labeled 
amount of C 6 H 7 NsO are dissolved In 45 minutes. 


loss on drying (731)—Dry about 100 mg of Capsule con- 
tents in a capillary-stoppered bottle in vacuum at 60° for 
3 hours: it loses not morę than 3.0% of its weight, 

Assay for rifampin and isoniazid— 

Buffer solution— Dissolve 1.4 g of di basie sod Eu m phos¬ 
phate in 1 L of water, and adjust with phosphoric add to a 
pH of 6.8, 

Solution A —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitriie (96:4). 

Solution B— Prepare a filtered and degassed mixture of 
acetonitriie and Buffer solution (55:45). 

Mobile phase —Use variabie mixtures of Sofution A and 5o- 
lution fi as directed for Chromatographic system. Make ad¬ 
justments if necessary (see System Suitabiiity under Chromo- 
tography (621)), 

Standard preparation —DissoK/e accurately weighed quan- 
tities of USP Rifampin RS and USP Isoniazid RS In a mixture 
o f Buffer sofution and methanol (96:4) to obtain a solution 
having known concentrations of about 0.16 mg per mL and 
0.08 mg per mL, re$pecttvely. [notę —Łlse this solution 
within 10 minutes.] 

Assay preparation —Weigh the eon tents of not fewer than 
10 Capsules, mix, and transfer an accurately weighed por- 
tion of the powder, equivalent to about 8 mg of isoniazid, 
to a 100-mL voiumetric fiask, and add about 90 ml of Buffer 
solution . Sonicate for about 10 minutes, allow to eguilrbrate 
to room temperaturę, dilute with Buffer solution to volume, 
and mix. [notę —Use this solution within 2 hours.] 

Chromatographic system (see Chromatography (621))—The 
!iqutd chromatograph is eauipped with a 238-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um base- 
deactivated packing LI. The flow ratę is about 1.5 mL per 
minutę. The chromatograph is programmed as follows. 
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Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative reten- 
tlon times are about 2.6 and 1.0 for rifampin and isoniazid, 
respectively; the column efficlency is not less than 50,000 
and not less than 6,000 theoretical plates for rifampin and 
isoniazid, respectively; the tai ling factors are not morę than 
2 .0; and the relative standard devIatron for replicate injec- 
tions is not morę than 2.0%. 

Procedurę —Separateiy injeet equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chroma tograms, and meas¬ 
ure the peak responses. Calculate the quantity, in mg, of 
rifampin (C^H^J^O^) and isoniazid (CóH/NiO) in the por- 
tion of Capsules taken by the formula: 

100C(r w //j) 

En which C Is the concentration, in mg per mL, of USP 
Rifampin RS, calculated on the dfiied basis, or of USP Isonla- 
zid RS, as appropriate, in the Standard preparation; and ru 
and rj are the peak responses obtained from the corre- 
sponding analytes obtain ed from the Assay preparation and 
the Standard preparation , respectively. 





Rifampin, Isoniazid, and Pyrazinamide 
Tablets * 


» Rifampin, Isoniazid, and Pyrazinamide Tablets 
contain not less than 90.0 percent and not morę 
than 110,0 percent of the iabeled amounts of 
rifampin (C t3 H 58 N, t 0 1 2 ), isoniazid (C fi H 7 N 3 0), and 
pyrazinamide (C s H 5 N 3 0). 

Packaging and storage— Preserve in tlght, light-resistant 
containers at controlled room temperaturę. 

USP Reference standards {11}— 

USP Isoniazid RS 
USP Pyrazinamide RS 
USP Rifampin RS 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201 }— 

Test solution— Transfer an accurately weighed portion of 
ground Tablets, equivalent to about 120 mg of rifampin, to 
a suitable fiask, add 20 mL of methanol, and shake for sev- 
eral minutes. Pass this suspension through a filter having a 
1'j.im or finer porosiły, discarding the first few mL of the 
filtrate. Dilute a volume of the ffltrate with an equal volume 
of acetone, and mix. 

Standard Solutions— Disso!ve a quantity of USP Rifampin 
RS in methanol to obtain a solution containing 6 mg per 
mL Add an eaual vofume of acetone, and mix. Dissofve a 
quantity of USP Isoniazid RS in methanol to obtain a solu- 
tion containing 2.5 mg per mL. Add an eaual volume of 
acetone, and mix. DissoWe a ąuantity of USP Pyrazinamide 
RS in methanol to obtain a solution containing 15 mg per 
mL. Add an equal volume of acetone, and mix. 

Application voiumę: 2 pL t 

Developing solvent system; a mixture of acetone and gla- 
ciai acetic acid (100:1). 

B: The retention times of the rifampin, isoniazid, and 
pyrazinamide peaks in the chromatogram of the Assay prep- 
arotion correspond to those of rifampin, isoniazid, and 
pyrazinamide in the chromatogram of the Standard prepara- 
tion, as obtained in the Assay for rifampin, isoniazid[ and 
pyrazinamide . 

Dissolution (711)— 

Medium: simulated gastric fluid TS, without pepsin; 

900 mL. 

Apparatus 1; 100 rpm. 

Time; 30 minutes. 

Standard stock solution —Prepare a solution in Medium 
having known concentrations of about 0.22 mg of USP iso¬ 
niazid RS and 13 mg of USP Pyrazinamide RS per mL. Use 
this solution on the day prepared. 

Intermedia te standard solution— Transfer about 27 mg of 
USP Rifampin R5, accurately weighed, to a 200-ml voiumet- 
ric fiask, add 50,0 mL of the Standard stock solution , and 
swirl to dis$olve, Dilute with Medium to volume, and mix. 
Place this fiask into the dissolution bath immediately prior to 
starting the tablet dissolution. Withdraw the fiask from the 
dissolution bath at the same time that the Solutions under 
test are withdrawn. 

Determine Lhe amount of QiH 5 bN,iO |2 dissolved by em- 
ptoying the following method. 

Standard solution —Transfer 10.0 mL of the Intermediate 
standard solution to a 50-mL volumetric fiask, dilute with 
Medium to volume, and mix. 

Procedurę —Transfer 10.0 ml of the filtered solution under 
test to a separate 50-mL volumetric fiask, dilute with Me¬ 
dium to volume, and mix. Concomitantfy determine the UV 
absorbances at 475 nm of the solution obtained and the 
Standard solution; using the Medium as the blank. Calculate 


the quanttty, in mg, of rifampin (C«HsiN<Oi*) dissolved by 
the formula: 

4500C (Au/As) 

in which C is the concentration, in mg per mL, of USP 
Rifampin RS in the Standard solution; and Au and are the 
absorbances of the solutron under test and the Standard so¬ 
lution, re$pectively. 

Tolerances—Hot less than 80% (Q) of the Iabeled amount 
of rifampin (C 43 H 58 M 4 OT 2 ) Is dissolved in 30 minutes. 

Determine the amount of CńhbNhO and C5H5N3O dis- 
sofved by employing the following method. 

Mobile phase—P repare a filtered and degassed mixture of 
wat er, 1 M monobasic potassium phosphate, and aceton i- 
trite (860:100:40). Make adjustments if necessary (see 5ys- 
tem Suitability under Chromatography (621)). 

System suitability solution— Prepare a solution of isontco- 
tinic add in Medium containing about 0.125 mg per mL. 
Transfer 10 ml of this solution and 4 ml of the Standard 
stock solution to a 100-rnL volumetric fiask containing 15 mL 
of 1 M dibasic potassium phosphate and 30 ml of Mobile 
phase. Dilute with Mobile phase to volume, and mix. 

Standard solution —Transfer 15.0 mL of the Intermediate 
standard solution to a 100-mL volumetnc fiask containing 
15 mL of 1 M dibasic potassium phosphate and 30 mL of 
Mobile phase. Difute with Mobile phase to volume, and mix. 
This solution may be used for 20 hours. 

Test solution—Withdraw 60 mL of the solution under test, 
and filter, discarding the first 20 mL of the filtrate. Centri- 
fuge the filtrate for 5 minutes. Transfer 15.0 mL of this solu¬ 
tion to a 100-mL voIumetric fiask containing 15 mL of 1 M 
dibasic potassium phosphate and 30 mL of Mobile phase. 
Dilute with Mobile phase to volume, and mix. This solution 
may be used for 20 hours. 

Chromatographic system (see Chromatography (621))—The 
Nquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 30-cm column that contains packing L44, 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution, and record the peak responses as 
directed for Procedurę; the relatwe retention times are about 
0.7 for isonicotinic add, L0 for pyrazinamide, and 1.8 for 
isoniazid; and the resolution, R, between isonicotinic add 
and pyrazinamide is not less than 2.5 and between 
pyrazinamide and isoniazid not less than 4,0. Chromato¬ 
graph the Standard solution , and record the peak responses 
as directed for Procedurę: the relatrve standard deviations de- 
termined from the pyrazinamide and isoniazid responses for 
replicate injections are not morę than 1.5%. 

Procedurę —Separateiy inject equal voIumes (about 50 pL) 
of the Standard solution and the rest solution into the chro- 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Calculate the ąuantity, in mg, of 
isoniazid (C 0 H 7 N 3 O) dissoived by the formula: 

eoooąr u /n) 

in which C is the concentration, In mg per mL, of USP Isoni- 
azid RS in the Standard solution; and r y and r j are the isonia¬ 
zid peak are as obtained from the Test solution and the Stan¬ 
dard solution, respectively. Calculate the quantity, in mg, of 
pyrazinamide (C5H5N3O) dissolved by the same formula, ex- 
ceptto read “USP Pyrazinamide RS" where “USP Isoniazid 
RS" is spectfied, ancf "pyrazinamide" where "isoniazid" is 
specified. 

Tolerances —Not less than 80% (Q) of the Iabeled amount 
of isoniazid (CńhbNiO) and not less than 75% of the Iabeled 
amount of pyrazinamide (CiHshhO) are dissolved in 30 min¬ 
utes. 

Uniform i ty of dosage units (905): meet the reguire- 
ments. 

Loss on diying—Dry about 100 mg of powdered Tablets, 
accurately weigTied, in a capilfary-stoppered bottfe in vac- 




uum at 60° for 3 hours; it loses not morę than 3.0% of its 
weight. 

Assay far rifampin, isoniazid, and pyrazinamide— 

Buffer solution— Dissolve 1.4 g of dibasic sodium phos¬ 
phate in 1 L of water, and adjust with phosphoric acid to a 
pH of 6.8. 

Solution A— Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (96:4). 

Solution B —Prepare a filtered and degassed mixture of 
acetonitrile and Buffer solution (55:45). 

Mobile phase— Use variab!e mixtures of So/utfon A and So- 
iution B as directed for Chmmotogrophic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

Standard preparatów —Dissolve accurately weighed quan- 
titres of USP Rifampin RS, USP Isoniazid RS, and U5P 
Pyrazinamide RS in a mixture of Buffer solution and metha- 
nol (96:4) to obtain a solution having known concentrations 
of about 0.16 mg per mL, 0.08 mq per mL, and 0.43 mg 
per mL, respectively. [ngte— Use this solution within 
10 minutes.] 

Assoy preparation —Weigh and fineiy powder not fewer 
than 20 Tablets. Transfer an accurately weighed guantity of 
the powder, equiva!ent to about 8 mg of isoniazid, to a 
100-mL volumetnc fiask, and add about 90 mL of Buffer $o- 
futiom Sonicate for about 10 minutes, allow to equilibrate to 
room temperaturę, dii u te with Buffer solution to volume, and 
mix. [NOTĘ —Use this solution within 2 hours.] 

Chromatographic system (see Chromatography (621»— 
The liquid chromatograph is equipped with a 238-nm de- 
tector and a 4,6-mrn x 25-cm column that contains 5^m 
base-deactivated packing LI. The flow ratę is about 1.5 mL 
per minutę. The chromatograph is programmed as foilows. 
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Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the rela£ive reten¬ 
tion times are about 1.8, 0.7 # and 1.0 for rifampin, isonia¬ 
zid, and pyrazinamide, respective!y; the resolution, R , be- 
tween isoniazid and pyrazinamide is not less than 4; the 
column efficiency is not less than 50,000, not less than 
6,000, and not less than 10,000 theoretical plates for 
rifampin, isoniazid, and pyrazinamide, respectively; the taił- 
Ing factor is not morę than 2.0; and the relative standard 
deviation for replicate injections is not morę than 2.0%, 
Procedurę— Se pa ratę ly inject equal vo!umes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the diiomalugieims, and meas- 
ure the peak responses. Calculate the quantfties, in mg, of 
rifampin (GuHss^Oia), isoniazid (QH?NjO), and 
pyrazinamide (C5H5N3O) in the portion of Tablets taken by 
the formula: 

100 C(fu/I$ 

in which C is the concentration, m mg per mL, of USP 
Rifampin RS, caleulated on the dried basis, or of USP Isonia- 
zid RS or of USP Pyrazinamide RS, as appropnate, in the 
Standard preparation; and ru and rs are the peak responses 
obtained from the corresponding analytes obtained from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Rifampin, Isoniazid, Pyrazinamide, and 
Ethambutol Hydrochloride Tablets 

» Rifampin, Isoniazid, Pyrazinamide, and 
Ethambutol Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of rifampin 
(C 43 H 58 N 4 O 12 ), isoniazid (C 6 H 7 N 3 O), pyrazinamide 
(CsHsNjO), and ethambutol hydrochloride 
(C 10 H 24 N 2 O 2 • 2HCI). 

Packaging and storage—Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

USP Heference standards (11)— 

USP Ethambutol Hydrochloride RS 
USP Isoniazid RS 
USP Pyrazinamide RS 
USP Rifampin RS 
Identification— 

A: The retention times of the rifampin, isoniazid, and 
pyrazinamide peaks in the chromatogram of the Assay prep¬ 
aration eorrespond to those In the chroma togram of the 
Standard preparation, as obtained in the Assay for rifampin, 
isoniazid, and pyrazinamide . 

B: The retention time of the ethambutol peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation, as ob¬ 
tained in the Assay for ethambutol hydrochloride i. 

Dissofution (711)— 

Medium: 10 mM pH 6,8 sodium phosphate buffer, pre- 
pared by dissoMng 7 g of anhydrous dibasic sodium phos¬ 
phate in 5 L of water, and adjusting with phosphoric acid to 
a pH of 6.8; 900 mL 

Apparatus 2: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amounts of rifampin 
(GjHmN-iOu), isoniazid (C 6 H 7 NiO), pyrazinamide 
(CsHsNjO), and ethambutol hydrochioride (CioH^INbO* • 
2HCI) dissolved using filtered portions of the solution under 
test and by employing the procedures set forth in the Assay 
fo r rifampin, isoniazid, and pyrazinamide and the Assay for 
ethambutol hydrochloride. 

Tolerances —Not less than 75% (QJ of the labeled 
amounts of G^HssNLOt^ C 6 U 7 NjO, QH$MjO, and 
CiqHmN 2 G 2 - 2HC1 is dissolved in 45 minutes. 

Loss on drying—Dry about 1 00 mg of powdered Tablets 
in a caplllary-stoppered bottle in vacuum at 60° for 3 hours: 
it loses not morę than 3,0% of its wetght, 

Assay for rifampin, isoniazid, and pyrazinamide— 

Buffer solution— Dissolve 1.4 g of anhydrous dibasic so- 
dijm phosphate in 1 L of water, and adjust with phosphoric 
acid to a pH of 6.8. 

Solution A —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (96:4). 

Solution B— Prepare a filtered and degassed mixture of 
acetonitrile and Buffer solution (55:45). 

Mobile phase —Use variable mixtures of Solution A and So- 
kulon B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

Standard preparation— Dissolve accurately weighed quan- 
tities of USP Rifampin RS, USP Isoniazid RS, and USP 
Pyrazinamide RS in a mixture of Buffer solution and metha- 
nol (96:4) to obtain a solution having known concentrations 
of about 0.16 mg per mL, 0.08 mg per mL, and 0.43 mg 
per mL, respective(y. [notę— Use this solution within 
10 minutes,] 








Assay preparation— Weigh and finely powder not fewer 
than 20 tablets, Transfer an accurately weighed guantity of 
the powder, equivalent to about 8 mg of isoniazid, to a 
100-mL volumetric fiask, and add about 90 mL of Buffer sa- 
lution , Sonicate for about 10 minutes, allow to equilibrate to 
room temperaturę, dilute with Buffer solution to volume, and 
mix. [notę—U se this solution within 2 hours.] 

Chromatographic system (see Chromatography (621))—The 
tiquid chromatograph is eauipped with a 238-nm detector 
and a 4.6-mm x 25-cm column that contains a 5 -pm base- 
deactivated packing LI. The flow ratę is about 1,5 mL per 
minutę. The chromatograph is programmed as follows. 
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Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the relative retem 
tion times for rifampin, isoniazid, and pyrazinamide are 
about 1 . 8 , 0.7, and 1 . 0 , respectively; the resolution, fi, be- 
tween isoniazid and pyrazinamide is not less than 4; the 
column effidencies, determined from the rifampin, isoniazid, 
and pyrazinamide peaks are not less than 50,000 theoreticaJ 
plates, 6000 theoretical plates, and 1 0,000 theoretical 
plates, respectively; the tarling factor is not morę than 2 . 0 ; 
and the relat*ve standard deviation for rep lica te injecttons is 
not morę than 2 . 0 %. 

Procedurę— Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calcu late the quantities, in mg, of 
rifampin (CjsHsaMiOu), isoniazid (C0H7N3O), and 
pyrazinamide (C5H5N3O) in the portion of Tablets taken by 
the form u ta: 

100Cfo/r s ) 

in whtch C is the eon centra tion, in mg per mL, of the ap- 
propriate U5P Reference Standard in the Standord prepara¬ 
tion 1 ; and r u and r* are the peak responses of the correspond- 
ing analyte obtained from the Assay preparation and the 
Standard preparation, respectively. 

Assay for ethambutol hydrochloride— 

Diluent— D is sol ve 1.4 g of anhydrous dibasic sodium 
phosphate in 1 L of water, and adjust with phosphoric add 
to a pH of 6 . 8 , 

Buffer solution —Mix 1.0 mL of triethylamine and 1 L of 
water, and adjust with phosphoric acia to a pH of 7.0. 

Mobile phase— Prepare a filtered and degassed mixture of 
aceton itrile and Buffer solution (50:50), Make adjustments if 
necessary (see Sysfern SuiŁubiliŁy under Chromatography 
(621)). 

Standord preparation—D issolve an accurately weighed 
ąuantity of USP Ethambutol Hydrochloride RS in Diluent to 
obtain a solution having a known concentration of about 
0.3 mg per mL. 

Assay preparaf/on—Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed quantity of 
the powder, equivalent to about 30 mg of ethambutol ny- 
drochloride, to a 100-mL volumetric fiask, and add about 
90 mL of Diluent, Sonicate for about 10 minutes, allow to 
equilibrate to room temperaturę, dilute with Diluent to vol- 
ume, and mix. Pass a portion of this solution through a 
filter, discarding the first 10 mL of the filtrate. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 200 -nm detector 
and a 4,6-mm x 15-cm column that contains a 5-pm base- 
deactivated packing L10, The flow ratę is about 1.0 mL per 


minutę. Chromatograph the Standard preparation, and re- 
co*d the peak responses as directed for Procedurę: the tai ling 
factor is not morę than 3; and the relative standard devia- 
tion for replicate injections is not morę than 2 . 0 %. 

Procedurę—Separately inject equal volumes (about 
1 00 pL) of the Standord preparation and the Assay prepara¬ 
tor? into the chromatograph, record the chromatograms, 
and measure the peak responses. Calculate the quantity, in 
mg, of ethambutol hydrochloride (C 10 H 24 N 2 O 2 -2HCI) in the 
portion of Tablets taken by the formula: 

looc(n//n) 

in which C is the concentration, in mg per mL, of USP 
Ethambutol Hydrochloride RS in the Standard preparation; 
and r u and r$ are the ethambutol peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
$pectively. 


Riluzole 



CaHjFsNjOS 234.20 

2 -Benzothiazolamine, ó-(trifluoromethoxy)-; 
2-Ammo-6*(trifluoromethoxy)benzothiazole [1744-22-5]. 

DEFINITION 

Riluzole contains NLT 98.0% and NMT 102.0% of the la- 
beled amount of C fi H 5 FjN 20 S, calculated on the anhy¬ 
drous basts. 

IDENTIFICATION 

* A, fNFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


ASSAY 
• Procedurę 

Mobile phase: Acetonitrile and water (9:11) 

Standard solution: 0.05 mg/mL of USP Riluzole RS in 
Mobile phase 

Sample solution: 0.05 mg/mL of Riluzole in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 221 nm 

Column: 4.6-mm x 1 5-cm; 5-pm packing LI 

Flow ratę: 2.0 mL/mm 

Injection slzer 20 pL. [NOTĘ Monitor for 3 times the 
retention time of riluzole.] 

System suitability 
Sample: Standard solution 
Suitability requirements 
Tarling factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of C 0 H 5 F 3 N 2 OS in the portion 
of Riluzole taken: 


Result = (ru/rs) x (Cs/Cu) x 100 

ry = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Riluzole RS in the 
Standard solution (mg/mL) 







Cu - concentration of Riluzole in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basls 

IMPURITIES 
inorgank Impurities 

® Residue on Ignition (281): NMT 0.1%, a 1.5-g of sample 
used 


Oełete the folio wing: 

8 » Heaw Metals, Method fi (231): NMT 20 ppm* (ojftciai i 

Organie Impurities 
o Procedurę 

Mobile phase: Proceed as directed in the Assay. 

System suitability solution; 500 pg/mL of USP Riluzole 
RS and 0.5 j.ig/mL USP Riluzole Related Compound A 
RS in Mobile phase 

Standard solution: 0,5 pg/mL of USP Riluzole RS in 
Mobile phase 

Sample solution: 5Q0pg/mL of Riluzole in Mobile 
phase 

Chromatographic system: Proceed as directed in the 
Assay, and use an injection volume of 100 pL 
[Notę—M onitor for 11 times the retention time of 
riluzole.] 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguiremenłs 
Tailing factor: NMT 2.0, Standard solution 
Resolution: NIT 1,5 between Riluzole and riluzole 
related compound A, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Identify the impurities uslng the relative retention 
times shown in Impurity Tobie 1. CaicuJate the per- 
centage of each impurity in the portion of Riluzole 
taken: 

Result = (r u /r s ) x (C s /Cu) x (1/F) x 100 

ru = peak response of the impurity from the 
Sample solution 

rs =? peak response of Riluzole from the Standard 
solution 

C s = concentration of USP Riluzole RS in the 
Standard solution (jig/mL) 

Cu - concentration of Riluzole in the Sample 
solution (pg/mL) 

F - relative response factor relative to riluzole 
Acceptance criteria 

lndividual impurities: See Impurity Table 7. 

Total impurities: NMT 1.0% 


Impurity Table 1 


Marne 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Riluzole 

1.0 

_ 

_ 

Riluzole related 
compound A a 

1.3 

0.16 

OJ 


a 4-(Trifl uo rom e thoxy) an ii io e, 

b 4 -Brom o - 6- (Lrif I u oro m e th oxy Jbenzoth i azol-2-a m i ne . 
L 2, ó- Di b rom o-4 -(tri fi u o rom e Eh oxy )a n i H n e. 


Impurity Table 1 ( Continued ) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Bromoriluzp[e b 

1.9 

0.54 

0.2 

Dibromotrifluoro- 

methoxvani]ine< 

7,4 

0.28 

0.1 

Any unspecifled 
impurity 


1.0 

0.1 


n 4-(Tri f I u p rom ethp xy)a n 1 1 ine. 

Ł 4-B rom o- 6 -(Lrif fu orome t h oxy )be n zoth iazo t-2-a m i ne. 
c 2,6-Di b romo-4- (trif luoromethoxy)a ni1 1 ne. 


SPECIFIC TEST5 

• Water Determination, Method I (921): NMT 0.5% 

ADDITIONAL REQUiREMENT5 

® Packaging and Sto rag e: Preserve in well-dosed 
containers 

* USP Reference Standards (11) 

USP Riluzole RS 

USP Riluzole Related Compound A RS 
4-Trifluoromethoxypheny[am[ne; 
4-trifluoromethoxyanaltne. 

CzH^FjNO 177.12 


Riluzole Tablets 


DEFINmON 

Riluzole Tablets contain NIT 90,0% and NMT 110.0% of 
the labeled amount of riluzole (Cgl-hFsNiOS), 

IDENTIFICATION 

p A, Ultraviolet Absorption (197U): The spectrum of the 
Sample solution corresponds to that of the Standard solu - 
lion f as obtalned in the test for Dtssolutbn. 

® B. The retention time of the major peak of the Sampie 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assoy, 

ASSAY 

■ Procedurę 

Mobile phase: Acetonitrile and water (9:11) 

Standard solution: 0,05 mg/mL of USP Riluzole RS in 
Mobile phase 

Sample stock solution: Welgh and finely powder NLT 
20 Tablets. Transfer a portion of the powder, equivalent 
to 50 mg of riluzole, to a 100-mL volumetric fiask, add 
80 mL ot Mobile phase, sonicate for about 10 min, and 
stir for another 10 min. Dii u te with Mobile phase to 
volume. 

Sample solution: 0.05 mg/mL of riluzole in Mobile 
phase, prepared from Sample stock solution. Pass this so¬ 
lution through a PVDF (or equivalent) filter of 0.45-pm 
porę size, and discard the flrst 5 mL of filtrate. Use the 
fil tratę for analysis. 
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Chromatographte system 

(See Chroma tograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 221 nm 
Column: 4.6-mm x 15~cm; 5-pm packing LI 
Flow ratę: 1 rnL/min 
InjectJOn size: 20 pL 
System suitability 
Sam p le: Standard solution 
Suitability requiremertts 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C 8 HsF a N 2 OS in the portion 
ofTablets taken: 

Result = (ru/r 5 ) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

r s - peak response from the Standard solution 

C s = concentration of USP Riluzole RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of riluzole in the 
Sample solution (mg/mL) 

Acceptance crkeria: 9Q.0%-110.0% 

PERFORMANCE TE5T5 

* Dissolution (711) 

Medium: 0.1 N hydrochlonc acid; 900 ml, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 0.05 mg/ml of USP Riluzole RS in 
Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-um porę size. 
Detector: UV 254 nm 
Blank: Medium 
Celi: 0.5 cm 
Analysis 

Sam pies: Standard solution and Sampie solutbn 
Calculate the percentage of riluzole taken: 

Result = (Au/As) x (C s x V/L) x 100 

Au = absorbance of the Sample solution 
A s = absorbance of the Standard solutbn 
Cs = concentration of USP Riluzole RS in the 
Standard solution (mg/mL) 

V = volume of Medium, 900 mL 
L = label claim (mg/Tabfet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
C 0 HsF^N 2 OS is dissolvecl 

* Uniformjty of Dosage Units (905): Meet the 
requlrements 

IMPURIT1E5 
Oryditic Impurltics 

* Procedurę 

Mobile phase and Chromatographlc system: Proceed 
as directed in the Assay. 

Standard solution: 2.5 pg/rnL of USP Riluzole RS in 
Mobile phase, prepared from the Standard solution 
under the Assay 

System suitability solution: 500 pq/mL of USP Riluzole 
RS and 0.5 ug/mL of USP Riluzole Related Compound 
A RS In Mobile phase 

Sample solution: 0.5 mg/mL, Sample stock solutbn 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resoiutron: NLT 1.5 between riluzole and riluzole 
related compound A, System suitability solution 


Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solutbn and Sampie solution 
Calculate the percentage of each im pud ty in the por¬ 
tion of Tablets taken: 

Result = Ou/rs) x (Cs/Cu) x 100 

ru = peak response from the Sample solutbn 

h = peak response from the Standard solutbn 

Cs = concentration of USP Riluzole RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of riluzole tn the 
Sample solution (pg/mL) 

Acceptance crrteria 
Indmduaf impuritles: NMT 0,2% 

Total impurities: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in weflclosed, light- 
resistant containers, and storę at controlled room 
temperaturę. 

• USP Reference Standards (11) 

USP Riluzole RS 

USP Riluzole Related Compound A RS 
4-Trifluoromethoxyphenylamine; 
4-trlfluoromethoxyanaline. 

GH 6 FiNO 177.12 


Rimantadine Hydrochloride 



CiaHuN • HCI 215.76 

Tricydo[3,3.1.1 3 7 ]-decane-l -methanamine, a-methyl-, 
hydrochloride. 

a-MethyM-adamantanemethylamine hydrochloride 
11501-84-41- 

» Rimantadine Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of CuH 2 iN ■ HCI, calculated on the dried 
basis. 

Packaging and storage— Preserve in well-closed contaln- 
ers, and storę between 15° to 30°. 

USP Reference standards (11)— 

USP Rimantadine Hyd*uiiiJuude RS 
Identification— 

A: Intrared Absorption (197K). 

B: The retention time of the rimantadine peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation f as ob- 
tained in the Assay. 

X-ray diffraction (941)—The X-ray diffraction pattern 
conforms to that of USP Rimantadine Hydrochloride RS, sim- 
ilarly determined. 

ioss on drylng (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight 




Residue on ignition (281): not morę than 0.2%, 


Delcie the fofhwing: 

# Heavy metals, Method li <231): 20 fig per g** {Qltk ^ Han _ 

201 sj 

Ordinary impurities { 466 }— 

Test solution— Transfer 100 mg of Rimantadine Hydrochlo- 
ride to a 10~mL centrifuge tubę, add 2 ml_ of 1 N sodium 
hydroxide, and mix. Ada 2 mL of chloroform, and mix on a 
vortex mixerfor 1 mfnute. Allow the ]ayers to sępa ratę, and 
appjy 10 |uL of the organie layer. 

Standard solution —Proceed as directed for the Test solu¬ 
tion, using USP Rimantadine Hydrochloride RS in place of 
the test spedmen. 

Eiuant: a m[xture of ethyl acetate, methanol, and ammo- 
nium hydroxide (80:10:4)/ 

Procedurę —Use a low-actinic glass tank. Dry the piąte in a 
stream of hot air, then heat in an oven at 105° for 30 min¬ 
utes. Allow fhe piąte to cool to room temperaturę. 

Visuafization— Place the piąte in an atmosphere of chło¬ 
nne, prepared by mixing 1.5% potassium permanganate so- 
lulion and diluted hydrochloric acid (1:1), for about 90 mm- 
utes. Allow to air-dry for 60 minutes, and foJlow with 
visualization technique 20. 

Limit of toluene— 

Standard solution— Transfer 10 jjL of toluene to a 100-mL 
volumetric fiask, dilute with chloroform to volume, and mix. 

Test solution-^ Transfer about 750 mg of Rimantadine Hy¬ 
drochloride, accurately weighed, to a 10-mL volumetric 
fiask, dilute with chloroform to volume, and mix* 

Chromotographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and a 2-mm x 2-m column that contains 80- to 
100-mesh support SI A, The column temperaturę is main- 
tained at about 20G q , and nitrogen is used as the carrier 
gas. The injeetion port and detector temperatures are main- 
tained at aoout 250°, Chromatograph the Standard soiution f 
and record the peak responses as directed for Procedurę: the 
tailrng factor is not morę than 1.5 for toluene; and the rela- 
tive- standard deviation for rep li ca te injections ts not morę 
than 2*0%, 

Procedurę —Separatety inject equal volumes (about 5 liL) 
of the Standard solution and the Test solution into the cnro- 
matograph, record the chromatograms for 9 minutes, and 
measure the responses for the toluene peaks. Ca leul a te the 
percentage of toluene in the portion of Rimantadine Hydra¬ 
ch forfde taken by the formula: 

0.867(100/ Wu){ru/rs) 

in which 0*867 is the specific gravity of toluene; W u is the 
weight, in mg, of Rimantadine Hydrochloride taken to pre- 
parę the Test solution; and (u and rs are the toluene peak 
responses obtained from the Test solution and the Standard 
solution , respectively: not morę than 0.1% is found* 

Assay— 

Interno! standard solution —Transfer about 400 mg of n- 
eicosane to a 250-mL volumetric fiask, dilute with hexane to 
vo!ume, and mix* 

Standard preparation —Transfer about 40 mg of USP Ri¬ 
mantadine Hydrochloride RS, accurately weighed, to a 
50-mL centrifuge tubę, add 15 ml of 1 N sodium hydrox- 
ide, and mix* Add 25.0 ml of lniemal standard solution , and 
shake by mechanical means for about 15 minutes, Allow the 
layers to separate, and fil ter a portion of the top hexane 
fayer through anhydrous sodium sulfate. Use the elear fil- 
trate. 

Assay preparation —Using about 40 mg of Rimantadine 
Hydrochloride, accurately weighed, proceed as directed for 
5 tan dard preparation , 


Chromotographic system (see Chromatography (621»—The 
gas chromatograph is equipped with a flame-ionization de¬ 
tector and a 4-mm x 1.8-m glass column that is packed 
with 3% phase G19 on 100- to 200-mesh support SI A. The 
cofumn temperaturę is maintained at about 16Q' J , and the 
injeetion port and detector temperatures are maintained at 
about 25OT Nitrogen is used as the carrier gas. Adjust the 
carrier flow ratę and temperaturo so that the n-eicosane 
elutes at about 8 minutes. Chromatograph the Standard 
preparation , and record the peak responses as directed for 
Proceduro; the tailrng factor is not morę than 2.0 for riman¬ 
tadine; and the relative standard deviation for replicate in¬ 
jections is not morę than 2.0%. 

Procedurę —Separately inject equal voiumes (about 2 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the quam 
tity, In mg, of CuH^N ■ HCI in the portion of Rimantadine 
Hydrochloride taken by the formula: 

2SC(Ru/ Rs) 

in which C is the concentration, in mg per mL, of USP Ri¬ 
mantadine Hydrochloride in the Standard preparation; and 
Ru and R$ are the ratios of the rimantadine peak response to 
the n-eicosane peak response obtained from the Assay prep¬ 
aration and the Standard preparation , respectively* 


Rimantadine Hydrochloride TabSets 

» Rimantadine Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of rimanta¬ 
dine hydrochloride (C12H21N ■ HCI). 

Packaging and storage —Preserve in tight, light-resistant 
containers, and storę between 15 D to 30°. 

USP Reference staradards (11)— 

USP Rimantadine Hydrochloride RS 

Identification— 

A: The retention time of the rimantadine peak in the 
chromatogram of the Assay preparation corresponds to that 
In the chromatogram of the Standard preparation , as ob¬ 
tained in the Assay. 

B; [Caution—Avoid contact with o-tolidine when performing 
this test , and conduct the test in a wellwentilated hood.] 

Weigh and finely powder not fewer than 5 Tablets, Transfer 
a portion of the powder, equivaient Lo 100 mg of riman¬ 
tadine hydrochloride, to a 10-mL centrifuge tubę, add 2 mL 
of 1 N sodium hydroxide, and mix. Add 2 mL of chloroform, 
and mix on a vortex mixer for 1 minutę. Allow the layers to 
separate, and use the organie layer as the test solution. Sep¬ 
arately apply IG jiL of the test solution and 10 pL of a Stan¬ 
dard solution of USP Rimantadine Hydrochloride RS, simi- 
larly prepared, to a suitable thin-layer chromatographic 
piąte (see Chromatography (621)) coated with a 0.25-mm 
layer of chromatographic silica gel. Place the piąte in a Iow- 
aciinic glass chromatographic cnamber, and devefop the 
chromatogram In a sotvent system consisting of a mixture of 
ethyl acetate, methanol, and ammonium hydroxide 
(80:10:4) untiE the solvent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the chamber, dry it in a stream of hot air, and then heat in 
an oven at 105 c for 30 minutes. Allow the piąte to coof to 
room temperaturę. Place the dried piąte in an atmosphere 
of chłonne, prepared from a mixture of 1.5% potassium 
permanganate solution and 3 N hydrochloric acid (1:1), for 
about 90 minutes. Remove the piąte, and allow it to air-dry 
for 60 minutes. Prepare a spray reagent as follows. Disso!ve 
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160 mg of o-tolidine in 30 ml of glacial acetic acid, diłute 
with water to 500 ml, add 1 q of potassium rodide, and mix 
until the potassium iodide is dissolyed. Loeate the spots on 
the piąte by spraying with the spray reagent: the Rf value of 
the principal spot in the chromatogram of the test solution 
corresponds to that of the principal spot obtained from the 
Standard solution, 

Uniformity of dosage unlts (905): meet the require- 
ments. 

Dissolution <771}— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of Ci z H zl N * HC1 dis- 
solved, employing the procedurę set forth in the Assay. 

Tolerances —Not less than 80% of the labeled amoimt 
of C^HiTN ■ HCI is dissolved in 30 minutes. 

Assay— 

InternaI standard solution , Standard preparation, and Chro- 
matographk system —Proceed as directed in the Assay under 
Rimantadine Hydrochloride. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivafent to about 40 mg of rimantadine hy- 
drochloride, to a 50-mL centnfuge tubę, add 15 ml of 1 N 
sodium hydrojude, and mix. Add 25,0 mL of Internal stan¬ 
dard solution , and sliake by mechanicaf means for about 
15 minutes, Allow the layers to separate, and filter a portion 
of the top hexane layer through anhydrous sodium sulfate. 
Use the dear filtrate as the Assay preparation . 

Procedurę —Separately inject equal volumes (about 2|iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of rimantadine hydrochloride (C 12 H 21 N * HCI) in 
the portion of Tablets taken by the formula: 

25<XRvfR$ 

in whrch C is the concentration, tn mg per mL, of USP Ri¬ 
mantadine Hydrochloride RS in the Standard preparation; 
and fiu and are the ratios of the rimantadine peak re- 
sponse to the n-eicosane peak response obtained from the 
Assay preparation and the Standard preparation, respectively. 


Rimexolone 



C^H^Ob 370.52 

Androsta-1 ,4-diene-3-one, 11 -hydroxy-1 6,17-dimethyl- 
1 7-(1-oxopropyl}-, (11 p f 16tx,l 7/3)-; 

11 /f-Hydroxy-16a,1 Ża-dlmethyf-l 7-proptonyl androsta-1,4- 
diene-3-one [49697-38-3], 

DEFINITION 

Rimexolone contains NIT 97.0% and NMT 102.0% of 
rimexolone (C^H^Ch), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRAREO ABSORPTION (197K) 

* B. Thtm-Layer Chromatography 

Standard solution: 10 mg/mL of USP RimexoIone RS in 
chloroform 


Sample solution: 10 mg/mL of rimexolone in 
chloroform 

Chromatographic system 

(See Chromatogropny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of silica gel mixture 
Application volume: 5 jiL 

DeveJoping solvent system: Chloroform and mefha- 
nol (19:1) 

Analysis 

Samples: Standard solution and Sample solution 
Apply the samples to the thin-layer chromatographic 
piąte. Develop the chromatogram in the Oeveloping 
sol\/ent system until the solvent front has movea 
about three-fourths of the length of the piąte. Ob- 
serve the piąte under short-wavelength UV lighL 
Acceptance criteria: The Rf value of the principal spot 
of the Sample solution corresponds to that of the princi¬ 
pal spot of the Standard solution. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonltriłe and water (6:4) 

Standard solution: 0,2 mg/mL of USP Rimexolone RS, 
prepared by dissoMng a suitable quantity in methanol 
and diluting with Mobilephase to volume 
Sample stock solution: 1 mg/mL of Rimexo!one in 
methanol 

Sample solution: 0,2 mg/mL of Rfmexolone diluted 
with Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatogropny <621), System Suitabiłity.) 

Modę: LC 

Detector: UV 242 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 ml/min 
Injection vofume: 20 \il 
System suitabiłity 
Sample: Standard solution 
Suitabiłity requirements 
Capacity factor, k': NLT 1.5 
Column effidency: NLT 3000 theoretical plates 
Ta i ling factor: NMT 2.0 
Reiative standard deviatton: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of rimexo!one Oi) in 
the portion of Rimexolone taken: 

Result = (rufn) x ( CsfC v ) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cj - concentration of USP Rimexofone R5 in the 
Standard solution (mg/mL) 

Qj = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97.0%-102,0% on the* dried basis 

IMPURITIES 

* Residue on Icnition <281): NMT 0.1% 


Delete the folio wing: 

•• Heaw Metals, Method II (231): NMT 20 ppm. 

Ja>20lS) 

* ORGANIC IMPURITIES 

Mobile phase: Prepare as directed in the Assay. 

Standard solution: Use the Standard solution prepared 
in the Assay. 

Sample stock solution: 1 mg/mL of Rimexobne in 
methanol 

Sample solution: 0.2 mg/mL of Rimexolone in Mobile 
phase from the Sample stock solution 





Chromatographic system 

(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 242 nm 
Coiumn: 4.6-mm x 25-cm; packi ng LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 
Sam ple: Standard solution 
Suitabillty reguirements 
Capacity factor, k f : NLT 1.5 
Coiumn effrciency: NLT 3000 theoretica! plates 
Tailfng factor: NMT 2.0 
Reiative standard deviation: NMT 2,0% 

Analysis 

Sam ple: Sample solution 

Calculate the percentage of each Impudty In the por- 
don of Rimexo!one taken: 

Result - (ru/r T ) x 100 

ru = peak response for each impurity 
r T - sum of atl the peak responses 
Acceptance criteria 
fndividuaf impurities: NMT 1.0% 

Total impurities: NMT 2.0% 

5PECIFIC TESTS 

o Optical Rotation, Spedflc Rotation (781S) 

Sample solution: 20 mg/mL in chloroform 
Acceptance crlteria: +47° to +54° 

a LOSS ON DRYfNG (731) 

Analysis: Dry a sample under vacuum at 105° for 3 h. 
Acceptance criteria: NMT 1.0% 

AODITJIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 
eontarners. 

* USP Reference Standard* (11) 

USP Rimexo!one RS 


R8mexolone Ophthalmic Suspension 

DEFINITION 

Rimexolone Ophthalmic Suspension is a sterile suspension of 
Rimexofone in a suitable agueous medium, It contains 
NLT 90,0% and NMT 110,0% of the labeled amount of 
nmexolone (C^H^Gs). It may contain suitable stabilizers, 
buffers, and antimicrobial agents. 

IDENTIFICATION 

o A. The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy, 

A55AY 

■ Procedurę 

Mobile phase: Acetonitrife and water (60:40) 

Standard stock solution: 1 mg/mL of USP RfrnexoJone 
RS in methanol 

Standard solution: 0.2 mg/mL of USP Rimexolone RS 
in Mobile phase from Standard stock solution 
Sample stock solution: Nominaily 1 mg/mL of rimex- 
olone, prepared as foltows. Transfer an amount nomi- 
nally equivalent to 25 mg of nmexo!one from a portion 
of Ophthalmic Suspension to a 25-rnL volumetric fiask. 
Dilute with methanol to vo!ume and sonicate for 2 min. 
Sample solution: Nominaily 0.2 mg/mL of nmexolone 
from the Sample stock solution in Mobile phase 


Chromatographic system 

(See Chromatography (621) f System Suitability.) 

Modę: LC 

Detector: UV 242 nm 
Coiumn: 4.6-mm x 25-cm; 5-(im packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pl 
System suitability 
Sample: Standard solution 
Suitability requirements 
Capacity factor, NLT 1.5 
Coiumn efficfency: NLT 3000 theoretica! pfates 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
rimexolone (C^HmOs) in the portion of Ophthalmic 
Suspension taken: 

Result - (fu/rs) x (C s/CJ) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

- concentration of USP Rimexolore RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of rimexolone in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PEOFIC TESTS 

* Sterility Tests (71): Meels the requirements 
e PH (791): 6.0-8.0 

• VlSCOSITY—ROTATIONAL METHODS (912) 

Analysis: Equip a cone-and-pJate rheometed following 
Method UL The shear ratę under the test condition is 
11,5 s^ 1 and temperaturo is 25°, 

Acceptance criteria: 15-200 mPa * s 

ADDmONAL REQUIREMENTS 
« Pacicaging and Storage: Presen/e in well-dosed 
containers. 

■ USP Referenge Standards (11) 

USP Rimexolone RS 


Rmąer'% BniectBon 

DEFINITION 

RingeCs Injection is a sterile solution of Sodium Chloride, 
Potassium Chloride, and Calcium Chtoride in Water for 
Injection, It contains, In each 100 mL, NLT 323.0 mg and 
NMT 354,0 mg of sodium (Na) [equivalent to NLT 
820.0 mg and NMT 900.0 mg of sodium chloride (NaCf)J; 
NLT 14.9 mg and NMT 16.5 mg of potassium (K) [equiva- 
lent to NLT 28.5 mg and NMT 31.5 mg of potassium 
chloride (KC!)]; NLT 8.20 mg and NMT 9.80 mg of cal- 
cium (Ca) [equivalent to NLT 30.0 mg and NMT 36.0 mg 
of calcium chloride (CaCb - 2H 2 0)]; and NLT 523.0 mg 
and NMT 580.0 mg of chloride (C!) [as sodium chloride 
(NaCi), potassium chloride (KCI), and calcium chloride 
(CaCb ' 2HłO)]. It contains no antimicrobial agents. 

[Notę—T he calcium, chloride, potassium, and sodium ton 
contents of RingeCs Injection are approximate!y 4.5, 156, 
4, and 147.5 mEq/L, respectivety.] 


Sodium Chloride 

S.ć o 

Potassium Chloride 

0-3 a 


1 Braokfield cone-and-plate rheometer, with spindie CP-42 (P42), is operated 
at 3 rpm. Any other equivalent rheometer is suitable as welL 
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Calcium Chioride 

0,33 a 

Water for Injectbn, a suffident qi/antity 
to make 

1000 mL 


Disso!ve the three saits in the Water for Injection , fil ter until 
elear, place in suttable containers, and sterilize. 

IDENTIFICATION 


Change to read : 

* A. Identification Test s— General (191), Chemical Identifi¬ 
cation Tests, *al tsP 4 $ Calcium and Chioride: Meets the re- 
quirements of the ammonium oxalate test for Calcium r 
and the test for Chioride 


Add the Mlowing: 

** B, Sodium: A sample imparts an intense yellow color to 
a nonluminous flame.* 1^0 

Add the fotlowlng: 

A * C, Potassium; A sample imparts a violet color to a 
nonluminous flame. The presence of smali quanlities of 
sodium masks the color unless the yellow color produced 
by sodium is screened out by yiewing through a blue fil- 
ter that biocks the emission at 589 nm (sodium). It is 
transparent to emission at 404 nm (potassium). [Notę— 
Traditionally, cobalt glass has been used, but other su [la¬ 
bie filters are com merda lly avarlable.]*j^ff 

ASSAY 
* Calcium 

[Notę— Concentrations of the Standard Solutions and the 
Sample solution may be modtfied to fit the linear or 
working rangę of the atomie absorption 
spectrophotometer, ] 

Lanthanum chioride solution: Transfer 17,69 g of lan¬ 
thanum chioride to a 200-mL yolumetric fiask, add 
100 ml of water, and carefufly add 50 mL of hydrochlo- 
ric add. Mtx, and ailow to cool. Dilute with water to 
volume. 

Calcium stock solution: 1 rng/rnL of calcium (Ca) pre- 
pared as follows, Transfer 499.5 mg of primary standard 
calcium carbonate to a 200-mL voTumetric fiask, and 
add 1 0 ml of water. Carefulfy add 5 mL of diluted hy- 
drochloric acid, and swirl to dissolve the calcium car¬ 
bonate. Dilute with water to yolume. 

Standard Solutions: 0.010, 0.015, and 0.020 mg/mL of 
calcium (Ca) prepared as follows. To three separate 
100-mL yolumetric flasks, each contatning 5.0 ml of 
Lanthanum chioride solution, add 1.0, 1.5, and 2.0 ml, 
respectively, of Calcium stock solution. Dilute the con- 
tents of each fiask wRh water to voiume. 

Sample solution: Transfer 20,0 ml of Injection, equiva- 
lent to 1.8 mg of calcium (Ca), to a 100-mL yolumetric 
fiask contatning 5.0 mL of Lanthanum chioride solution, 
Dilute with water to yolume. 

Blank: Transfer 5,0 ml of Lanthanum chioride solution to 
a 100-mL yolumetric fiask, and dilute with water to 
yolume. 

Jnstmmenta) conditions 

(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometer 
Emission wavelength: Calcium emission linę at 422,7 
nm 

Lamp: Calcium hoflow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in mg/mL, of calcium, and draw 


the straight linę best fitting the three plotted polnts. 
From the graph, determine the concentration (Q, in 
mg/mL, of calcium in the Sample solution. 

Calcu!ate the guantity (mg) of calcium (Ca) in each 
100 mL of Injection taken: 

Result = C x D x F 

C = concentration of calcium in the Sample 
solution , as determined from the graph 
(mg/mL) 

D - dilution factor of the Sample solution , 5 

F = conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance critena: 8.20-9,80 mg of calcium (Ca) in 
each TOOmL 

* Potassium 

Solution A: Suitable wetting agent (1 in 500) 

Solution B: 10.93 mg/mL of sodium chioride in water 
Standard stock solution: 100 pg/mL of potassium pre¬ 
pared as follows. Dissolve 190.7 mg of potassium cnlo- 
ride, previously dried at 105 n for 2 h, in 50 mL of 
water, transfer to a 1-L volumetric fiask, and dilute with 
water to yolume. 

Standard Solutions: 0.005, 0,01, 0,015, and 0.020 mg/ 
mL of potassium prepared as follows. Transfer 10 mL of 
Solution B to each of four 100-mL yolumetric flasks con- 
taintng 10.0 ml of Solution 4. To each fiask add 5,0, 
10,0, 15.0, and 20.0 mL of Standard stock solution , re- 
spectively, and dilute with water to yolume. 

Sample solution: Transfer 10 mL of Injection to a 
100-mL yolumetric fiask. Add 10.0 mL of Solution A. Di- 
fute with water to volume. 

Blank: Transfer 10 mL of Solution B to a 100-mL yolu¬ 
metric fiask containing 10,0 mL of Solution A. Dilute 
with water to yolume, 

Instrumental conditions 
Modę: Atomie emission spectrophotometry 
Emission wavelength: 766 nm 
Analysis 

Samples: Standard solutions t Sample solution t and Blank 
Set the flame photometer for maximum transmittance 
at a wavelength of 766 nm. Adjust the instrument to 
zero transmittance with the Blank. Adjust the instru¬ 
ment to 100% transmittance with the most concen- 
trated of the Standard Solutions . Read the percentage 
transmittance of the other Standard Solutions , and plot 
transmittances yersus concentration of potassium. 

Read the percentage transmittance of the Sample solu¬ 
tion. Calculate the quantity (mg) of potassium (K) in 
each 100 ml of Injection, 

Acceptance criteria: 14.9^16.5 mg of potassium (K) in 
each 100 mL 

• Sodium 

Solution A: Suitable nonionlc wetting agent (1 in 500) 
Standard stock solution: 100 pg/mL of sodium in 
water prepared as follows, Dissofve 254.2 mg of sodium 
chioride, previousJy dried at 105° for 2 h, in 50 mL of 
water. Transfer the resulting solution to a 1-L yolumetric 
fiask, and dilute with water to yolume. 

Standard Solutions: 0.005, 0,010, 0.015, and 
0.020 mg/mL of sodium prepared as follows. Transfer 
10 mL o f Solution A to each of four 100-mL yolumetric 
flasks. To each fiask add 5.0, 10.0, 15.0, and 20.0 mL of 
Standard stock solution , respecLively, and dilute with 
water to yolume. 

Sample solution: Transfer 5 mL of Injection into a 1-L 
yolumetric fiask containing 100 ml of Solution A. Dilute 
with water to yolume. 

Blank: Transfer 10 mL of Solution A to a 100-mL yolu¬ 
metric fiask. Dilute with water to yolume. 






Instruments! conditrons 
Modę: Atomie emission spectrophotometry 
Emission wavelength: 589 nm 
Analysis 

Samples: Standard Solutions, Sampfe solution , and Blank 
Set tne fłame photometer for maximum transmittance 
at a wavelength of 589 nm, Adjust the Instrument to 
zero transmittance with the Blank . Adjust the instru¬ 
ment to 100% transmittance with the most concen- 
trated of the Standard Solutions. Read the percentage 
transmittance of the other Standard Solutions , and plot 
transmittanees versus concentration of sodium. Read 
the percentage transmittance of the Sample solution. 
Calculate the quantity (mg) of sodium (Na) in each 
100 ml of Injection, 

Acceptance criteria: 323,0-354.0 mg of sodium (Na) 
in each lOOmL 

* CHLORIDE 

Sample solution: Transfer 10 mL of Injectlon into a 
conical fiask. Add 10 ml of glacial acettc add, 75 mL of 
methanol, and 3 drops of eosin Y TS. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N silver nitrate VS 
Endpoint detection: Visua! 

Analysis 

Sampfe: Sample solution 

Titrate, with shaking, with Titrant to a pink endpoint 
Each mL of Titrant is equivalent to 3,545 mg of chlo- 
ride (Cl), Calculate the ąuantity (mg) of chloride (Cl) 
in each 100 ml of Injection. 

Acceptance criteria: 523,0-580,0 mg of chloride (Cl) in 
each 100 mL 

impurities 


Delete the following: 

% HEAW Metals (231): Evaporate 67 mL to a volume of 
20 mL, add 2 mL of 1 N acetic add, and dilute with water 
to 25 mL: NMT 0.3 ppm.# (omcjai h^ois) 

SPECU FIC TEST5 

o Bacterial Enootoxims Test (85): ft eon tai ns NMT 0.5 
USP Endotoxin Units/mL 

* PH (791): 5.0-7,5 

■ Other Requirements; it meets the requirements in Injec- 
tions and Impianted Drag Products (1), 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in single-dose glass or 
plastic containers. Class containers are preferably of Type 
I or Type U glass. 

* Labeling: Tne la bel States the tata! osmolar concentra¬ 
tion in mOsmol/L. Where the contents are less than 
100 mL, the label alternatively may State the total osmo¬ 
lar concentration in mQsmol/mL. 

» USP Reference Standards (11) 

USP Endotoxm RS 


Ringer's and Pextrose Injection 

DEFINITION 

Ringeris and Dextro$e Injection is a stenie solution of So- 
dium Chloride, Potassium Chloride, Calcium Chloride, and 
Dextrose in Water for Injection. It contains, in each 
100 mL, NLT 323.0 mg and NMT 354.0 mg of sodium 
(Na) [equlvalent to NCi 820.0 mg and NMT 900.0 mg of 
sodium chloride (MaCI)J, NLT 14.9 mg and NMT 16.5 mg 
of potassium (K) [equivalent to NLT 28,5 mg and NMT 
31,5 mg of potassium chloride (KCI)J, NLT 8.20 mg and 


NMT 9.80 mg of calcium (Ca) [equivalent to NLT 30.0 mg 
and NMT 36,0 mg of calcium chloride (CaCh * 2H 2 0)) f 
and NLT 523.0 mq and NMT 608,5 mg of chloride (Cl) 

[as sodium chloride (NaCI), potassium chloride (KCI), and 
calcium chloride (CaCb ■ 2H 2 0)]. It contains NLT 95.0% 
and NMT 105.0% of the labefed amount of dextrose 
(CaHi 3 0 6 ■ H?0), It contains no antimicrobial agents. 

[Notę— The potassium, calcium, sodium, and chloride ion 
contents of Ringeris and Dextrose Injection are approxi- 
mately 4, 4.5, 147,5, and 156 mEq/L, respectivefy,] 


IDENTIFICATION 

* A. 

Sampfe solution: Nominalfy 50 mg/mL of dextrose 
from a suitable volume of Injection in water 
Analysis: Add a few drops of Sample solution to 5 ml of 
hot alkaline cupric tartrate TS. 

Acceptance criteria: A toptous red precipitate of cu- 
prous oxide is formed, 

» B. Identification Tests—General (191), Calcium and 
Chloride: Meets the reąuirements of the ammonium ox- 
alate test for Calcium , and the test for Chloride . 

* C Sodium: fhe sample imparts an intense yellow color 

to a nonluminous flame, 

* D. Potassium: The sample imparts a violet color to a 
nonluminous flame. Because tne presence of smali quan- 
titles of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 
filter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium). [Notę— 
Traditionally, cobalt glass has been used, but other suita¬ 
ble filters are commercially available.] 


AS5AY 
• Calcium 

[Notę—C oncentratlons of the Standard solution and the 
Sample solution may be modified to fit the linear or 
working rangę of tne atomie absorption 
spectro p ho to me ter, ] 

Lanthanum chloride solution: 88.45 g/L of lanthanum 
chloride prepared as follows. Transfer a suitable guantity 
of lanthanum chloride to an appropriate volumetric 
fiask. Add 50% of the finał fiask volume of water. Care- 
fully add 25% of the finał fiask volume of hydrochloric 
acta. Mix, and aliow to cooL Dilute with water to 
volume. 

Calcium stock solution: 1 mg/mL of calcium (Ca) pre¬ 
pared as follows. Transfer 499.5 mg of primary standard 
calcium carbonate to a 200-mL volumetric fiask, and 
add 1 0 mL of water. Carefully add 5 mL of diluted hy¬ 
drochloric add, and swtrl to dissolve the calcium car¬ 
bonate, Dilute with water to volume. 

Standard Solutions: 0.010, 0.015, and 0,020 mg/mL of 
calcium (Ca) prepared as follows. To three separate 
10G-mL volumetric ffasks, each containing 5.0 mL of 
Lanthanum chloride solution , add 1.0, 1.5, and 2.0 mL, 
respective!y, of Calcium stock solution. Dilute the con¬ 
tents of each fiask with water to volume. 

Sample solution: Transfer 20.0 mL of Injection to a 
100-mL volumetric fiask containing 5.0 mL of Lantha¬ 
num chloride solution, Dilute with water to volume. 

Blank: Transfer 5,0 mL of Lanthanum chloride solution to 
a 100-mL volumetric fiask and dilute with water to 
volume. 

Jnsirumental conditions 

(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Standard Solutions , Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, m mg/mL, of calcium, and draw 







the straight linę best fittmg the three plotted points. 
From the graph so obtained, determine the concentra- 
tion (O, in mg/ml, of caldu m in the Sample solution. 
Calculate the quantity (mg) of calcium (Ca) in eath 
100 ml of Injection taken; 

Result - Cx D x F 

C = concentration of ealdum in the Somple 
solution, as determined from the graph 
(mg/ml) 

O - dllutton factor of the Sample solution, 5 

F = conversion factor for each 100 ml of Injection,, 

100 ml 

Acceptance criteria: 8.20-9.80 mg of calcium (Ca) in 
eacn 100 ml 

CHLO&IDE 

Sample solution: Transfer 10 ml of Injection into a 
conical fiask. Add 10 ml of glacial acetic acid, 7S mL of 
methanol, and 3 drops of eosin Y TS. 

Titrimetrk system 
Modę: Direct titration 
1 itrant: U. I N silver nitrate VS 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Titrate, with shaking, with Titrant to a pink endpoint. 
Calculate the amount, tn mg, of chloride (Cl) in each 
100 mL of Injection taken: 

Result =VxNxDxF 

V - volume of Titrant consumed by the Sample 
solution (ml) 

N - actual normality of the Titrant (m£q/mL) 

D = dilufion factor of the Sample solution, 10 
F ~ equivalency factor, 35.45 mg/mEq 
Acceptance criteria: 523.0-608.5 mg of chloride (Ci) in 
eacn 100 mL 
Dextrose 

Sample solution: Transfer a volume of Injection con- 
taining 2-5 g of dextrose to a 100-mL volumetric fiask. 
Add 0.2 mL of 6 N ammonium hydroxide, and dilute 
with water to volume. 

Analysis 

Sample: Sample solution 

Determine the angular rotation in a suitable polarimeter 
tubę (see OpticalRotation (781)). 

Calculate the percentage of the labeled amount of dex- 
trose (CfiHijO^ * H 2 0) in the portion of Injection taken: 

Result = [(100 x a)/(l x o.)] x {1 fC u ) * (Rj/M*) x 100 

a = observed angular rotation of the Sample 
solution (°) 

/ = length of the polarimeter tubę (dm) 

ot = mtdpoint of the specifk rotation rangę for 
annydrous dextrose, 52.9° 

Cu = nominał concentration of dextrose in the 
Sample solution (g/100 ml) 

M r i - molecular weight of dextrose monohydraty 
198,17 

M t 2 - molecular weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 95.0%-l 05,0% 

POTASSIUM 

Solution A: Suitable nonronic wetting agent (1 in 500) 
Solution B: 10.93 mg/mL of sodium chloride in water 
Standard stock solution: 100 pg/ml of potassium in 
water prepared as follows. DissolW 190.7 mg of potas¬ 
sium cmoride, previousiy dried at 105° for 2 h, tn 
50 mL of water. Transfer the resulting solution to a 14. 
volumetric fiask, and dilute with water to volume. 
Standard Solutions: 0.005, 0.010, 0,015, and 
0,020 mg/mL of potassium prepared as follows. Transfer 


10 mL of Solution B to each of four 100-mL voiumetric 
flasks containing 10.0 mL of Solution A. To each fiask 
add 5.0, 10.0, 15.0, and 20,0 ml of Standard stock sd- 
lution , respectively, and dilute with water to volume. 

Sample solution: Transfer 10 mL of Injection to a 
100-mL volumetric fiask. Add 10.0 mL of Solution A . Di¬ 
lute with water to vo!ume. 

Blank: Transfer 10 mL of Solution B to a 100-mL vo1u- 
methe fiask containing 10,0 mL of Solution A . Dilute 
with water to volume, 

Instrumental conditions 
Modę: Atomie emission spectrophotometry 
Emission wavelength: 766 nm 

Analysis 

Samples: Standard Solutions , Sample solution , and Blank 
Set a suitable flame photometer for maximum transmit- 
tance at a waveiength of 766 nm. Adjust the instru¬ 
ment to zero transmittance with the Blank . Adjust the 
instrument to 100% transmittance with the most eon- 
centrated of the Standard Solutions. Read the percent¬ 
age transmittance of the other Standard Solutions, and 
plot transmittances versus concentration of potassium. 
From the graph so obtamed, read the percentage 
transmittance of the Sample solution. 

Calculate the quantity (mg) of potassium (K) in each 
100 mL of Injection taken: 

Result = C x D x F 

C = concentration of potassium in the Sample 
solution, as determined from the graph 
(mg/ml) 

O = dilution factor of the Sampie solution , 10 

F = converslon factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 14.9-16.5 mg of potassium (K) in 
each 100 mL 

« Sodium 

Solution A: Suitable nonlonic wetting agent (1 in 500) 

Standard stock solution: 100 pa/mL of sodium in 
water prepared as follows. Dissolve 254,2 mg of sodium 
chloride, preyiously dried at 105° for 2 h, in 50 mL of 
water. Transfer the resulting solution to a l-L yolumetrlc 
fiask, and dilute with water to volume. 

Standard Solutions: 0.005, 0.010, 0.015, and 
0.020 mg/rnL of sodium prepared as follows. Transfer 
10 mL of Solution A to each of four 100-mL yolumetrlc 
flasks. To each fiask add 5.0, 10,0, 15.0, and 20.0 ml of 
Standard stock solution , respectively, and dilute with 
water to yolume. 

Sample solution: Transfer 5 mL of Injection to a 1-L 
yolumetrlc fiask containing 100 mL of Solution A. Dilute 
with water to volume. 

Blank: Transfer 10 mL of Solution A to a 100-mL volu- 
metric fiask, Dilute with water to vo3ume. 

Instrumental conditions 
Mude; Atomie emission spectrophotometry 
Emission wavelength: 589 nm 

Analysis 

Samples: Standard Solutions , Somple solution , and Blank 
Set a suitable flame photometer for maximum transmit¬ 
tance at a wavdength of 589 nm. Adjust the instru¬ 
ment to zero transmittance with the Blank. Adjust the 
instrument to 100% transmittance with the most con- 
centrated of the Standard Solutions . Read the percent¬ 
age transmittance of the other Standard Solutions , and 
pTot transmittances versus concentration of sodium. 
From the graph so obtamed, read the percentage 
transmittance of the Sample solution. 

Calculate the guantity (mg) of sodium (Na) in each 
100 mL of Injection taken: 

Result = C x D x F 



P ¥ p VP| P P P Jf / P\IIIIJ^I J UV^ J 


C = concentration of sodium in the 5amp/e 
5 o/u t/on, as determined from the graph 
(mg/mL) 

D = difution factor of the 5amp/e so/ut/on, 200 

F - conversion factor for each 100 mL of Injection, 

lOOmL 

Acceptance cnteria: 323*0-354.0 mg of sodium (Na) 
in each 100 mL 

IMPURITIES 


Delete the fołiowłng: 

•• Heaw Metals <231 ) 

Sampie solution: Transfer a volume of Injection as de- 
termined by the calcu lation below to an appropriate 
vesseL Adjust the volume by evaporation or addition of 
water to 25 mL, as necessary* 

Calculate the vo3ume of injection to use to two signifi- 
canl figures: 

Kesult ^ 0*2/[(GjLO + (UL) + (Ode) + (Goto)] 

O* - labeled amount of sodium chloride in each 
100 mL of Injection (g) 

L = limit of heavy metals under Sodium Chloride 
G* = labeled amount of potassium chloride in each 
100 mL of injection (g) 

L* = limit of heavy metals under Potassium Chloride 

Cc = labeled amount of calcium chloride in each 

100 mL of Injection (g) 

Lc - limit of heavy metals under Colcium Chloride 

Go = labeled amount of dextrose in each 100 mL of 

Injection (g) 

Łd ~ limit of heavy metals under Dextrose 
Acceptance cnteria: Meets the requirements# (Offioan-ian- 

201S) 

■ Limit of 5-Hydroxymethylfurfural and Related 

5UESTANCES 

Sampie solution: Mominaily 2*0 mg/mL of dextrose 
(CfiHizO^ - H 2 0) from Injection In water 
Instrumentai conditrons 
Modę: UV-Vis 

Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Sampie solution and Blank 
Determine the absorbance of the Sampie solution with a 
su kable spectrophotometer. 

Acceptance crlterla: The absorbance is NMT 0.25 

SPECIFIC TESTS 

* Racterial Endotoxins Test (85): NMT 0.5 USP Endo- 

toxin Units/mL 
- PH <791): 3*5-6.5 

• Other Requirements: Jt meets the reguirements in fnjec- 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENT5 

* Packacinc and Storace: Presen/e in single-dose glass or 
iastre containers. Glass containers are preferabiy of Type 
or Type Ii glass* 

• Labeling: The la bel States the total osmolar concentra¬ 
tion in mOsmol/L. Where the contents are less than 
100 mL, the la bel alternatively may State the total osmo¬ 
lar concentration in mGsmol/mL, 


• USP Reference Standards (11) 

USP Endotoxin RS 


Lactated Ringer'; Injection 

DEFINITION 

Lactated Ringer's Injection is a stenie solution of Calcium 
Chloride, Potassium Chloride, Sodium Chloride, and So¬ 
dium Lactate in Water for Injection* It contalns, in each 
100 mL, NLT 285.0 and NMT 315.0 mg of sodium [as 
sodium chloride (NaCI) and sodium lactate (C^HiNaO*)], 
NLT 14*2 and NMT 1 7*3 mg of potassium (K) [equivalent 
to NLT 27*0 and NMT 33*0 mg of potassium chloride 
(KCI)], NLT 4*90 and NMT 6,00 mg of calcium (Ca) 
[equivalent to NLT 18.0 and NMT 22,0 mg of calcium 
chloride (CaCIj ■ 2H^O)], NLT 368*0 and NMT 428.0 mg 
of chloride (Cl) [as sodium chloride (NaCI), potassium 
chloride (KCI), and calcium chloride (CaCl z ■ 2H 2 0)], and 
NLT 231*0 and NMT 261*0 mg of lactate (C 3 H 5 0 3 ) [equiv- 
alent to NLT 290*0 and NMT 330*0 mg of sodium lactate 
(CjHsNaCh)], lt contalns no antimicrobial agents. 

[Notę— The calcium, potassium, and sodium contents of 
Lactated Ringer's Injection are approximately 2.7, 4, and 
130 mEq/L, respectively.] 

IDENTIFICATION 

* A. Identification Tists — General (191), Chloride and Cal - 
dum: Meets the requirements of the test for Chloride 
and the test for ammonium oxa!ate in Calcium 

* B. Potassium: The sampie im parts a violet cofor to a 
nonluminous flame, Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 

filter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium)* [Notę— 
Traditionally, cobalt glass has been used, but other suita- 
ble filters are commercially available*] 

* C. Sodium: The sampie imparts an intense yeilow color 
to a nonluminous flame. 

* D. The retention time of the lactate peak of the Sampie 
solution corresponds to Ihat of the Standard solution , as 
obtained in the Assoy for Lactate. 

ASSAY 

* Calcium 

[NOTE—Concentrations of the Standard Solutions and the 
Sampie solution may be modified to fit the llnear or 
working rangę of the atomie absorption 
spectrophotometer*] 

Solution A: Transfer 17*69 g of ianthanum chloride to a 
200-mL voIumetne fiask, add 100 mL of water, carefully 
add 50 mL of hydrochloric acid, and allow to cool. Di¬ 
lute with water to volume. 

Calcium stock solution: 1 mg/mL of calcium prepared 
as foflows* Transfer 499.5 mg of primary standard caf- 
cium carbonate to a 200-mL volumetric fiask and add 
10 mL of water* Carefulfy add 5 mL of dilute hydrochlo¬ 
ric add, and świr! to dissolve the calcium carbonate* 
Dilute with water to volume* 

Standard Solutions: 0.010, 0.015, and 0.020 mg/mL of 
calcium (Ca), prepared as follows. To three separate 
100-mL volumetrie flasks, each containing 5*0 mL of So¬ 
lution A, add 1.0, 1.5, and 2.0 mL, respectiveiy, of Cal - 
cium stock solution . Dilute the contents of eacn fiask 
with water to vofume* 

Sampie solution: Dilute with water, 20,0 mL of lnjec- 
tion, equivalent to 1 mg of calcium (Ca), in a 100-mL 
yolumetric fiask containing 5.0 ml of Solution A to vol- 
ume, and mix. 

Blank: 5,0 mL of Solution A diluted with water to 
100*0 mL 


USP Monographs 





Instrumental conditions 
(See Atomie Absorption Spectroscopy <852)0 
Modę: Atomie absorption spectrophotometer 
Analytical wavetengtn: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-eathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions, Sample salution, and Blank 
Concomftantly determine the absorbance of the Stan- 
dard Solutions and the Sample solution. Plot the ab- 
sorbances of the Standard Solutions versu$ concentra- 
tion in mg/rnL, of calcium, and draw the straight linę 
best fitting the three plotted points. From this graph, 
determine the concentration (Q in mg/mL, of calcium 
in the Sample solution, 

Calculate the quantity of calcium in each 100 mL of 
Injection taken: 

Result - C x Dx F 

C - concentration of calcium in the Sample 
solution (mg/ml) 

D = di tu tion factor of the Sample solution, 5 

F - conversIon factor for each 100 ml of Injection, 

100 mL 

Acceptance criteria: 4.90-6.00 mg of calcium per 
100 mL of Injection 

POTASSIUM 

Solution A: Suitable nonionic wettmg solution (1 in 
500) 

Solution B: 10,93 mg/ml of sodium chłoride in water 
Standard stock solution: 0.100 mg/mL of potassium, 
prepared as follows. Transfer 190.7 mg of potassium 
chłoride, prevtously dried at 105 a for 2 h, to a 1 -L volu- 
metric fiask and dilute with water to volume. 

Standard Solutions: 0,005, 0.010, 0.015, and 
0.020 mg/mL of potassium, prepared as follows. To four 
separate 100-mL volumefric ffasks, each containing 
10.0 ml of Solution A and 10 mL of Solution B, add 5.0, 
10.0, 15.0, and 20.0 mL, respectivefy, of Standard stock 
solution. Dilute the eon ten ts of each fiask with water to 
volume, 

Sample solution: Pipet 10 mL of Injection to a 100-mL 
volumetric fiask containing 10 mL of Solution A, dilute 
with water to volume, and mix. 

Blank: Transfer 10.0 ml of Solution A and 10 mL of 5o- 
futbn B to a 100-mL volumetric fiask. Dilute with water 
to volume. 

instrumental conditions 
Modę: Ffame photometry 

Analytical wavelength: Maximum transmittance at 
766 nm 
Analysis 

Samples: Standard Solutions , Sample solution , and Blank 
Set the flame photometer for maximum transmittance. 
Adjust the instrument to zero transmittance with the 
Blank. Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions. 
Read the percentage transmittance of the other Stan¬ 
dard Solutions , and plot transmittances of the Standard 
Solutions versus the concentration, in mg/ml, of potas¬ 
sium. Draw the straight linę best fitting the four plot¬ 
ted points. From this graph, calculate the concentra¬ 
tion of potassium in the Sample solution. 

Calculate the guantity, in mg, of potassium in each 
100 mL of Injection taken: 

Result = C x D x F 

C = concentration of potassium in the Sample 
solution (mg/mL) 

D ^ Sample solution dilution factor, 10 

F s conversion factor for each 100 ml of injection, 

100 mL 


Acceptance criteria: 14.2—1 7.3 mg of potassium per 
100 mL of Injection 

« Sodium 

Solution A: Suitable nonionic wetting solution (1 in 
500) 

Standard stock solution: 0,100 mg/ml of sodium, pre¬ 
pared as follows. Dissolve 254.2 mg of sodium chłoride, 
previous!y dried at 105° for 2 h, in 50 mL of water. 
Transfer this solution to a 1-L vo!umetric fiask and dilute 
with water to volume. 

Standard Solutions: 0.005, 0.010, 0.015, and 
0.020 mg/mL of sodium, prepared as follows. To four 
separate 100-mL volumetric Tlasks, each containing 
10,0 mL of Solution A t add 5.0, 10.0, 15.0, and 20.0 ml 
of Standard stock solution. Dilute the contents of each 
fiask with water to volume. 

Sample solution: Transfer 5 mL of Injection in a 1-L 
volumefrrc fiask containing 100.0 mL of Solution A and 
dilute with water to volume. 

Blank: Transfer 10.0 mL of Solution A to a 100-mL volu- 
metric fiask. Dilute with water to volume. 
instrumental conditions 
Modę: Flame photometry 

Analytical wavelength: Maximum transmittance at 
589 nm 
Analysis 

Samples: Standard Solutions , Sample solution, and Blank 
Set the flame photometer for maximum transmittance, 
Adjust the instrument to zero transmittance with the 
Blank. Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions. 
Read the percentage transmittance of the other Stan¬ 
dard Solutions, and plot transmittances of the Standard 
Solutions versus concentration, in mg/mL, of sodium, 
and draw the straight linę best fitting the four plotted 
points. From this graph, calculate the concentration of 
sodium in the Sample solution. 

Calculate the ąuantity of sodium in each 100 mL of 
Injection: 

Result - Cx D x F 

C - concentration of sodium in the Sample solution 
(mg/mL) 

D = d ilu tion factor of the Sample solution , 200 

F = conversion factor for each 100 ml of Injection, 

100 mL 

Acceptance criteria: 285,0-315.0 mg of sodium per 
100 ml of Injection 

• Chłoride 

Sample solution: Transfer 10 ml of Injection into a 
comcal fiask, and add 10 mL of glacial aeetic acid and 
75 mL of methanol 
Titrimetric system 
(See Titrimetryi 541).) 

Modę: Direct litra tion 
Titrant: 0.1 N silver nitrate V3 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Titrate the Sample solution, with shaking, with 0.1 N 
silver nitrate V5 to a pink endpoint using 3 drops of 
eosin Y TS, as an indicator. 

Calculate the labeled amount of chłoride (Cl) in 100 ml 
of Injection: 

Result = Vx N x (F/W) x 100 

V = Titrant volume consumed by the Sample 
solution (ml) 

N = actual norma lity of the Titrant (mEq/mL) 

F - equivalency factor, 35.45 mg/mEq 
W — nominał amount of chłoride in the Sample 
solution (mg) 
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Analysis: Utratę the Sample solution, with shaklng, with 
0.1 N si!ver ni tratę VS to a pink endpoint using 3 drops 
of eosin Y TS, as an indicator Each mL of OJ N stlver 
nitrate is equivalent to 3.545 mg of chioride (Cl). 
Acceptance critena: 368.0-428.0 mg of chioride per 
100 mL of Injection 
* Lactate 

Mobile phase: Dicydohexylaminę, formie acid, and 
water {1:1:998) 

System sukablllty solution: 3 mg/mL each of anhy- 
drous sodium acetate and USP Sodium Lactate RS m 
water 

Standard solution: 3 mg/mL of USP Sodium Lactate RS 
in water 

Sample solution: Use undiluted Injection. 
Chromatographic system 
(See Chromatograpny (621}, System Suitobility,) 

Modę: LC 

Detector: UV210nm 
Column: 4.6-mm x 10-cm; packing LI 
Fiow ratę: 1 mL/mm 
injection volume: 20 jiL 
System suitability 

Samples: System suitobility solution and Standard 
solution 

Suitability requrrements 

Resolution: NLT 2 between the acetale and lactate 
peaks, System suitobility solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the amount of lactate (CiHsOj) in each 
lOOmL of Injection taken: 

Result = {rJh) x Q x (M rt /M r2 ) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Sodium Lactate RS in 
the Standard solution (mg/mL) 

Mrj - molecular weight of lactate, 89.07 
M r 2 - molecular weight of anhydrous sodium 

lactate, 112.06 

Acceptance criteria: 231.0-261.0 mg of lactate 
(CjHsOO per lOOmL of Injection 

IMPURITIES 


Dełete the fołłowing: 

** Heavy Metals (231): Evaporate 67 mL to a volume of 
20 mL, add 2 mL of 1 N acetic add, and dilute with water 
to 25 mL: the limit is 03 ppm.* 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 0.5 USP Endo- 
toxin Units/mL 

* pH (791): 6 .0-7.5 

0 Other Requirements: It meets the reguirements in Injec- 
tions and Impianted Drug Products (1). 

ADDITIONAL REQUiREMENT5 

* Packaging AMD Storage: Preserve in single-dose glass or 

plastic containers. Glass contatners are preferably of Type 
I or Type II gfass. 

* Labelimg: Tne labę! States the total osmolar concentra¬ 

tion in mOsmol/L. Where the eon ten ts are less than 
100 mL, the label altemativefy may state the total osmo¬ 
lar concentration in mOsmol/mL. The label also indudes 
the warning: "Not for use in the treatment of factrc 
addosis". 


* USP Reference Stamdards (11) 
USP Endotoxin RS 
USP Sodium Lactate RS 


Lactated Ringers and Dextro$e 
Injection 

DEFINITION 

Lactated Ringer's and Dextrose Injection is a sterile solution 
of Calcium Chioride, Potasslum Chioride, Sodium Chlo- 
ride, Sodium Lactate, and Dextrose in Water for Injection. 
It contains, In each lOOmL, NLT 235.0 and NMT 
315.0 mg of sodium (Na) [as sodium chioride (NaCI) and 
sodium lactate (C 3 H s Na0 3 )], NLT 14.2 and NMT 1 73 mg 
of potassium (K) [equivalent to NLT 27.0 and NMT 
33.0 mg of potassium chioride (KCI)], NLT 4.90 and NMT 
6.00 mg of calcium (Ca) [equivalent to NLT 18.0 and 
NMT 77 0 mg of calcium chioride (CaCb - 2H 2 0)], NLT 
368,0 and NMT 428.0 mg of chioride (Cl) [as sodium 
chioride (NaCI), potassium chioride (KCI), and caldum 
chioride (CaCI 2 ■ 2H 2 0)], and NLT 231.0 and NMT 
261,0 mg of iactate (C 3 H 5 O*) [equlvalent to NLT 
290.0 mg and NMT 330.0 mg of sodium lactate 
(CjHjNaOs)]- It contains NLT 90.0% and NMT 105.0% of 
the labeled amount of dextrose (C^H^Os - H^O). It con¬ 
tains no antimicrobial agents. 

[Notę—T he calcium, potassium, and sodium contents of 
Lactated Rfngeds and Dextrose Injection are approxt- 
mately 2.7, 4, and 130 mEq/L, respectively.] 

IDENTIFICATION 

• A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection 
Analysis: Add a few drops of the Sampie solution to 
5 ml of hot alkafine cuprlc tartrate TS. 

Acceptance criteria: A copious red predpitate of cu- 
prous oxide is formed. 

• B. Identification Tests—General (191), Chioride and Cal ¬ 

cium: Meets the requirements of the test for Chioride 
and the test for ammonium oxalate in Calcium 

• C, Potassium: The sample imparts a violet color to a 
nonfuminous flame. Because the presence of smali quam 
tities of sodium masks the color, screen out the yeflow 
color produced by sodium by viewing through a blue 

fil ter that bfocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium). [Notę— 
Traditionally, cobalt glass has been used, but other suita¬ 
ble filters are commerdally availab!e.] 

• D, Sodium: The sample imparts an intense yellow color 
to a nonluminous flame. 

• E. The retention time of the lactate peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay for Lactate . 

ASSAY 

• Calcium 

[Notę—C oncentrations of the Standard Solutions and the 
Sample solution may be modlfied to fit the linear or 
working rangę of the atomie absorption 
spectrophotometer.] 

Solution A: Transfer 1 7.69 g of lanthanum chioride to a 
200-mL volumetric fiask, add 100 mL of water, carefully 
add 50 mL of hydrochloric add, and allow to cool. Di¬ 
lute with water to voJurne. 

Calcium stoek solution: 1 mg/mL of calcium, prepared 
as follows. Transfer 499.5 mg of primary standard cal¬ 
cium carbonate to a 200-mL volumetric fiask and add 
10 mL of water. Carefully add 5 ml of dilute hydrochlo- 
ric acid, and swirl to dissolve the calcium carbonate. 
Dilute with water to volume. 
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Standard Solutions: 0,010, 0.015, and 0,020 mg/ml of 
calcium (Ca), prepared as follows, To three separate 
100-mL volumetnc flasks, each containing 5,0 mL of 5o- 
tution Ą add 1 *0, 1,5, and 2*0 ml, respectwely, of Cal- 
dum stock solution. Dilute the contents of each fiask 
wlth water to vdume* 

Sampfe solution: Transfer 25.0 ml of Injection (equiva- 
lent to about 1.4 mg of calcium, to a 100-mL yolumet- 
ric fiask containing 5.0 mL of 5o/ufton A. Dilute with 
water to volume and mix. 

Blank: 5*0 mL of Solution A diluted with water to 
100.0 ml 

Instrumental conditions 

(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption spectrophotometer 
Analytical wavelengtn: Calcium emission linę at 
422*7 nm 

Lamp: Calcium hollow-cathode 
Plamę: Air-acetylene 
Blank: Blank 
Analysis 

Sam pies: Standard Solutions, Sampfe solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, tn mg/mL, of calcium, and draw 
the straight linę best fitting the three plotted points, 
From this graph, calculate the concentration of cal- 
dum in the Sampfe solution. 

Calculate the quantity of calcium in each 100 mL of the 
injection: 

Result = C x D x F 

C = concentration of calcium In the Sampfe 
solution (mg/mL) 

0 = dilution factor of the Sampfe solution , 4 

F = conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 4.90-6.00 mg of calcium per 
100 mL of fnjectlon 

POTASSIUM 

Solution A: Suitable nontonlc wetting solution (1 in 
500) 

Solution B: 10,93 mg/mL of sodium chloride in water 
Standard stock solution: 0.100 mg/mL of potassium, 
prepared as follows* Transfer 190.7 mg of potassium 
chloride, previously dried at 1Q5 C for 2 h, to a 1-L volu~ 
metric fiask and dilute with water to volume. 

Standard Solutions: 0.005, 0.010, 0,015, and 
0*020 mg/mL of potassium, prepared as follows. To four 
separate 100-mL volumetrk flasks, each containing 
10.0 mL of Solution A and 10 mL of Solution B t add 5.0, 
10.0, 15.0, and 20.0 mL of Standard stock solution * Di¬ 
lute the contents of each fiask with water to volume, 
Sampie solution: Pipet 10 mL of Injection to a 100-mL 
vo!umetnc fiask containing 10 mL of Solution A , dilute 
with water to volume, and mix. 

Blank: Transfer 10.0 mL of Solution A and 10 mL of So¬ 
lution B to a 100-mL volumetric fiask* Dilute with water 
to volume* 

Instrumental conditions 
Modę: Flame photometry 

Analytical wavelength: Maximum transmittance at 
766 nm 
Analysis 

Samples: Standard Solutions, Sampfe solution , and Blank 
Set tne flame photometer for maxrmum transmittance, 
Adjust the instrument to zero transmittance with the 
Blank * Adjust the instrument to 100% transmittance 
with the most eon cen trated of the Standard Solutions . 
Read the percentage transmittance of the other Stan¬ 
dard Solutions, and plot transmittances of the Standard 
Solutions versus the concentration, in mg/mL, of potas¬ 
sium. Draw the straight linę best fitting the four plot- 
ted points. From this graph, calculate the concentra¬ 
tion of potassium in the Sampfe solution. 


Calculate the guantity of potassium, in mg, in each 
100 ml of Injection taken: 

Result = C x D x f 

C = concentration of potassium in the Sampie 
solution (mg/mL) 

D - dilution factor of the Sampfe solution, 10 

F = conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 14.2-17.3 mg of potassium per 
100 mL of Injection 

* souium 

Solution A: Suitable nomonic wetting solution (1 in 
500) 

Standard stock solution: 0*100 mg/mL of sodium, pre¬ 
pared as follows. DissoDe 254.2 mg of sodium chloride, 
previously dried at 105° for 2 h, in 50 mL of water. 
Transfer this solution to a 1-L voiumetric fiask and dilute 
with water to volume* 

Standard Solutions: 0.005, 0.010, 0*015, and 
0.020 mg/mL of sodium, prepared as follows. To four 
separate 100-mL vo!umetric flasks, each containing 
10,0 mL of Solution A, add 5.0, 10.0, 15.0, and 20.0 mL 
of Standard stock solution , Dilute the contents of each 
ffask with water to volume* 

Sampfe solution: Pipet 5 mL of Injection fnto a 1-L vol- 
umetric fiask containing 100 mL of Solution A and dilute 
with water to volume. 

Blank: Transfer 10.0 mL of Solution A to a 100-mL volu- 
metric fiask. Dilute with water to volume* 

Instrumental conditions 
Modę: Flame photometry 

Analytical wavelength: Maxrmum transmittance at 
589 nm 

Samples: Standard Solutions , Sampie solution, and Blank 
Set tne flame photometer for maximum transmittance, 
Adjust the instrument to zero transmittance with the 
Blank , Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions , 
Read the percentage transmittance of the other Stan¬ 
dard Solutions , and plot transmittances of the Standard 
Solutions versus concentration, in mg/mL, of sodium, 
and draw the straight linę best fitting the four plotted 
points* From this graph, calculate the concentration of 
sodium in the Sampfe solution. 

Calculate the guantity of sodium tn each 100 mL of 
Injection: 

Result = C x D x F 

C = concentration of sodium in the Sampie solution 
(mg/ml) 

D - Sampie solution dilution factor, 200 
F = converston factor for each 100 mL of Injection, 
100 mL 

Acceptance criteria: 285.0-315*0 mg of sodium per 
100 mL of Injection 

* Chloride 

Sampie solution: Transfer 10 mL of Injection into a 
conical fiask, and add 10 mL of glacial acetic add and 
75 mL of methanoL 
Analysis 

Sampie: Sampie solution 

Ti tratę the Sampfe solution , with shaking, with 0.1 N 
silver nitrate VS to a pink endpoint, using 3 drops of 
eosin Y TS as an indicator. 

Calculate the labeled amount of chloride (Cl) in 100 mL 
of Injection: 

Result = V x N X ( F/W) x 100 

V - Titrant volume consumed by the Sampie 
solution (mL) 

N = actual normality of the Titrant (mEq/mL) 
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f - equivalency factor, 35.45 mg/mEq 
IV = nominał amount of chloride in the Sample 
sotution (mg) 

Acceptance criteria: 368,0-428.0 mg of chforide per 
100 mL of Injection 

* LACTATE 

Mobile phase: Djcyclohexyiamme, formie acid, and 
water (1:1:998) 

System suitability solution: 3 mg/mL each of anhy- 
drous sodium acetate and USP Sodium lactate RS, in 
water 

Standard solution: 3 mg/mL of USP Sodium Lactate RS 
in water 

Sample solution: Use undiluted Injection, 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column; 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 j,tL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2 between the acetate and lactate 
peaks, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the amount of lactate (C^HsCb) in each 
100 mL of Injection: 

Result = (fy/fs) x Q x (Mn/Mr*) x 100 

rtr - peak response from the Somple solution 

r s - peak response from the Standard solution 

Q = concentration of USP Sodium Lactate RS in 
the Standard solution (mg/mL) 

Mri = molecular weight of lactate, 89,07 
Mr? - molecular weight of anhydrous sodium 
lactate, 112.06 

Acceptance criteria: 231.0-261.0 mg of lactate 
(CiHsOO per 100 mL of Injection 

* Dextrose 

Sample solution: Transfer a volume of Injection eon- 
talnlng 2-5 g of dextrose to a 100-mL volumetric fiask. 
Add 0.2 mL of 6 N ammomum hydroxide, and dilute 
with water to volume. 

Analysis: Determine the angular rotation in a suitable 
polarimeter tubę (see Opticol Rotation (781)). 

Calculate the percentage of the labeled amount of dex- 
trose (C 6 Hu06 * H 2 O) in the portion of Injection taken: 

Result = [(100 x u)/(/ x a)] x (1 /Cu) x (M r j/M r2 ) x 100 

a = observed angular rotation of the Sample 
solution (°) 

/ = length of the polarimeter tubę (dm) 

a = miapoint of tne specific rotation rangę for 
anhydrous dextrose, 52.9° 

Co - nominał concentration of dextrose tn the 
Sample solution (g/100 mL) 

Mri - molecular weight of dextrose monohydrate, 
198.17 


M r2 - molecular weight of anhydrous dextrose, 
180.16 

Acceptance criteria: 90.0%-105.0% 

IMPURITtiS 


Delete the foltowing: 

# « HEAW Metals (231): Transfer to a suitable vessel a vol- 
ume, in mL, of Injection, caftulated to two significant 
figures: 

Result — Q.2/[(GsLs) + (CkL*) .+ (Cele) + (ClIj) (Golo)] 

Ci = labeled amount of sodium chloride in each 
i 00 mL of Injection (g) 

ls — limit for Heavy Metals specified under Sodium 
Chloride (percentage) 

Cłf = labeled amount of potassium chloride in each 
100 mL of Injection (g) 

L* » limit for Heavv Metals specified under 
Potassium Chloride (percentage) 

Cc = labeled amount of catcium chforide in each 
100 ml of Injection (g) 

Lt - limit for Heavy Metals specified under Caicium 
Chloride (percentage) 

G l = labeled amount of sodium lactate in each 
100 ml of Injection (g) 

L ł = limit for Heavy Metals specified under Sodium 
Lactate Solution (percentage) 

Co ~ labeled amount of dextrose in each 100 mL of 
Injection (g) 

Lo - limit for Heavy Metals specified under Dextrose 
(percentage) 

Adjust the volume by evaporation or addition of water to 
25 mL, as necessary: it meets the reguirements of the 

teSt.« (Offlikil 1*uv2Ó1B) 

* LIMIT OF 5-HYDROXYMETHYLFIJRFURAL AND RELATED 

SUBSTANCES 

Sample solution: Nominally egu iva lent to 2.0 mg/mL 
of dextrose (CdH^Og ■ H 2 0) from a suitable volume of 
Injection, in water 
Instrumental conditions 
Analytieal wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 

Acceptance criteria: The absorbance is NMT 0.25. 

SPECIFIC TiSTS 

* Bacterial Endotoxins Test (85): NMT 0.5 USP Endo- 

toxin Units/mL 

* pH (791): 4.0-6.5 

* OTHER Reouirements: lt meets the requirements in Injec - 

tions and Implanted Drug Products (1). 

ADDITIONAL SłEQUIREMENTS 

* Packacing and Storage: Preserve in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type II glass. 

1 Labeung: The label States the total osmolar concentra¬ 
tion in mOsmol/L. Where the contents are less than 
100 mL, the label alternatively may State the total osmo¬ 
lar concentration in mOsmof/mL. The label also includes 
the warning: "Not for use in the treatment of lactic 
acidosis". 
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• USP REFERENCE STANDARDS <11> 
USP Endotoxin RS 
USP Sodium Lactate RS 


Half-Strength Lactated Ringer's and 
Pextrose Injection 

DEFINITION 

Half-Strength Lactated Ringer's and Dextrose Injection is a 
sterife solution of Calcium Chloride, Potassium Chloride, 
Sodium Chloride, Sodium Lactate, and Dextrose Śn Water 
for Injection, It contains, in each 100 ml, NLT 142.5 and 
NMT 157,5 mg of sodium (Na) [as sodium chloride 
(NaCI) and sodium lactate (CaH s NaOj)l NLT 7.08 and 
NMT 8.65 mg of potassium (K) [equivalent to NLT 1 3.5 
and NMT 16.5 mg of potassium chloride (KC1)], NLT 2.45 
and NMT 3.00 mg of calcium (Ca) [equivalent to NLT 9.0 
and NMT Tl .0 mg of calcium chloride (CaCU 2H z O)] r 
NLT 184,0 and NMT 214.0 mg of chloride (Cl) [as sodium 
chloride (NaCI), potassium chforide (KCI), and calcium 
chloride (CaCh - 2H 2 0)], and NLT 115.5 and NMT 
130.5 mg of lactate (CiHsOj) [equivalent to NLT 145,0 
and NMT 165,0 mg of sodium lactate (CjHsNaOj)]. it 
contains NLT 90.0% and NMT 105.0% of the labeled 
amount of dextrose (QHi 2 0 6 * H 2 0). It contains no anti- 
microbial agents. 

[Notę—T he calcium, potassium, and sodium contents of 
Half-Strength Lactated Ringer's and Dextrose Injection are 
approximately 1.4, 2, and 65 mEq/L, respectiveiy.] 


chloric add, and swiri to dissolve the calcium carbon- 
ate. Drlute with water to voiume. 

Standard Solutions: 0.010, 0.01 5, and 0.020 mg/mL of 
calcium (Ca), prepared as follows. To three sępa ratę 
100-mL volumętne flasks, each containing 5.0 mL of 5o- 
lution A , add 1.0, 1.5, and 2.0 mL, respectively, of Co/- 
dum stock solution . Dilute the contents of each fiask 
with water to volume. 

Sample solution: Nominally 0.014 mg/mL of calcium, 
prepared as follows. Transfer 50.0 mL of injection, 
equivalent to 1.4 mg of calcium, to a 100-mL volurnet- 
ric fiask containing 5.0 mL of Solution Ą and drlute with 
water to voiume. 

Blank: 5.0 mL of Solution A diluted with water to 
100.0 mL 

Instrumental conditions 

(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption speotrophotometer 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Concomrtantly determine the absorbance of the Stan¬ 
dard Solutions and the Sample solution. Plot the ab- 
sorbances of the Standard Solutions versus concentra- 
tron, in mg/mL, of calcium, and draw the straight linę 
best fitting the three plotted points, 

From this graph, calcu la te the concentration of calcium 
in each 100 mL of Injection taken: 

Result = C x D x F 


Sample solution: Nominally 50 mg/mL of dextrose 
from Injection in water 

Analysis: Add a few drops of the Sample solution to 
5 mL of hot alkaline cupric tartrate TS. 

Acceptance criteria: A copious red precipitate of cu- 
prous oxide is formed, 

* B. Identification Tests— General (191), Chloride and Cal- 

dum : Meets the reguirements of the test for Chloride 
and the test for ammonium oxalate in Caidum 

* C. Potassium: The sample imparts a violet color to a 

nonlummous flame, Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a biue 
filter that blocks the emission at 589 nm (sodium) but is 
transparent to emission at 404 nm (potassium). [Notę — 
Traditionatly, cobalt glass has been used, but other suita- 
ble filters are commerdally availabie,] 

* D. Sodium: The sample imparts an intense yellow color 

to a nonluminous flame. 

* E. The retention time of the lactate peak of the Sample 

soiution corresponds to that of the Standard solution , as 
obtained in the Assay for Lactate. 

ASSAY 

* Calcium 

[NOTĘ— Concentrations of the Standard Solutions and the 
Sample solution may be modified to fil the linear or 
working rangę of the atomie absorption 
spectrophotometer.] 

Solution A: 88.45 g/L of lanthanum chloride prepared 
as foliows. Transfer a suitable quantity of lanthanum 
chloride to an appropriate volumetric fiask. Add 50% of 
the finał fiask volume of water. Carefully add 25% of 
the finał fiask volume of hydrochloric acid. Mix, and 
allow to cool. Dilute with water to volume, 

Calcium stock solution: 1000 jug/ml of calcium, pre¬ 
pared as follows. Transfer 499,5 mg of primary standard 
calcium carbonate to a 200-mL volumetric fiask and 
add 10 mL of water. Carefully add 5 mL of dilute hydro- 


C = concentration of calcium in the Sample 
solution (mg/mL) 

D = dilution factor of the Sample soiution , 2 

F = converslon factor for each 100 mL of injection, 

100 mL 

Acceptance criteria: 2.45-3.00 mg of calcium (Ca) in 
each 100 mL 

• Potassium 

Solution A: Suitable nonionic wetting solution (1 in 
500) , , , 

Soiution B: 10.93 mg/mL of sodium chloride 

Standard stock solution: 0.100 mg/mL of potassium, 
prepared as follows. Transfer 190.7 mg of potassium 
chloride, previously dried at 105° for 2 h, to a 1 -L voiu- 
metric fiask and dilute with water to volume. 

Standard Solutions: 0.005, 0.010, 0.015, and 
0.020 mg/mL of potassium, prepared as follows. To four 
separate 100-mL vo!umetric flasks, each containing 
10.0 mL of Solution A and 10 mL of Solution B t add 5.0, 
10.0, 15,0, and 20.0 ml of Standard stock solution . Di¬ 
lute the contents of each fiask with water to volume. 

Sample solution: Transfer 20,0 mL of tniection to a 
100-mL volumetric fiask, add 10.0 mL of Soiution A , and 
dilute with water to volume. 

Blank: Transfer 10.0 ml of Solution A and 10 mL of So- 
iulion B lo a 100-mL voiumetric fiask. Dilute with water 
to volume. 

Instrumental conditions 
Modę: Flame photometry 

Analytical waveiength: Maxlmum transmittance at 
766 nm 

Analysis 

Samples: Standard Solutions , Sample solution, and Blank 
Set the flame photometer for maximum transmittance. 
Adjust the instrument to zero transmittance with the 
Blank. Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions. 
Read the percentage transmittance of the other Stan- 
dard Solutions , ano plot transmittances of the Stan¬ 
dard Solutions versus the concentration, in mg/mL, of 





potassium, Draw the straight linę best fitting the four 
plotted points. 

From this graph, calcuiate the concentration of potas- 
sium in each 10QmL of Injection taken: 

Result = CxDxF 

C = concentration of potassium in the Sample 
s olution (mg/mL) 

D - dilution factor of the Somple solution, 5 

F = conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 7.08-8,65 mg of potassium (K) in 
each 100 mL 

• S ODIUM 

Solution A; Suitable nonionic wetting solution (1 in 
500) 

Standard stock solution: 0,100 mg/mL of sodium, pre- 
pared as follows. Dissoive 254.2 mg of sodium chloride, 
previously dried at 105* for 2 h, in 50 mL of water. 
Transfer this solution to a 100-mL volumetric fiask and 
dilute with water to volume_ 

Standard Solutions: 0.005, 0,010, 0,015, and 
0,020 mg/mL of sodium, prepared as follows, To four 
separate 100-mL volumetric flasks, each containing 
lO.OmL of Solution A add 5.0, 10.0, 15.0, and 20.0 mL, 
respectively, of Standard stock solution, Dilute the con- 
tents of each fiask with water to volume. 

Sampie solution: Transfer 10 mL of Injection to a 1-L 
volumetric fiask containing 100.0 mL of Solution A. Di¬ 
lute with water to volume. 

Blank: Transfer 10,0 mL of Solution A to a 100-ml vo!u- 
metric fiask, Dilute with water to volume. 

Instrumental conditions 
Modę: Flame photometry 

Analyticai wavelength: Maximum transmittance at 
589 nm 

Samples: Standard Solutions, Sample solution , and Blank 
Set the fiame photometer for maximum transmittance. 
Adjust the instrument to zero transmittance with the 
Blank. Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions. 
Read the percentage transmittance of the other Stan¬ 
dard Solutions , and plot transmittances of the Standard 
Solutions versus the concentration, in mg/mL, of so¬ 
dium, and draw the straight linę best fitting the four 
plotted points. 

From this graph, calcuiate the concentration of sodium 
in each 100 mL of Injection taken: 

Result - Cx D x F 

C - concentration of sodium In the Sample solution 
(mg/mL) 

D ^dilution factor for the Sample solution, 100 

F - conversion factor for each 100 ml of Injection, 

i 00 mL 

Acceptance criteria: 142,5-157,5 mg of sodium (Na) 
in each 100 mL 

« CHLORIDE 

Sample solution: Transfer 10 mL of Injection into a 
conical fiask, and add 10 mL of glacial acetic add and 
75 mL of methanol. 

Analysis: Titrate the Sample solution, with shaking, with 
0.1 N silver nkrate VS to a pink endpoint using 3 drops 
of eosin Y T5 as an indicator Each mL of 0.1 N silver 
nitrate is equivalent to 3.545 mg of chloride (Cl). 
Acceptance criteria: 184.0-214,0 mg of chloride (Cl) in 
each 100 mL of Injection 

* lACTATE 

Mobile phase: Dityclohexylamine, formie add, and 
water (1:1:998) 

System suitability solution: 3 mg/mL each of anhy¬ 
drous sodium acetate and U5P Sodium Lactate RS, in 
water 


Standard solution: 1,6 mg/mL of USP Sodium Lactate 
RS, in water 

Sampie solution: Use undiluted Injection. 
Chromatographk system 
(See Chromatograpny <621}, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Ffow ratę: 1 mL/mtn 
Injection volume: 20 pL 
System suitability 

Samples: System suitobility solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2 between the acetate and lactate 
peaks. System suitability solution 
Tai ling factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Somple solution 
Calcuiate the amuuul ur lactate (C 3 H 5 O 5 ) In each 
100 mL of Injection taken: 

Result - (fu/rś) x C$ x (MrilM^) x 100 

- peak response from the Sample solution 
r* = peak response from the Standard solution 
C 5 = concentration of USP Sodium Lactate RS in 
the Standard solution (mg/mL) 

Mr r = molecuJar weight of lactate, 89,07 

Mrz - molecular weight of anhydrous sodium 
lactate, 112.06 

Acceptance criteria: 115.5-1 30,5 mg of lactate 
(CbHjOj) in each 100 ml 

* Dextrose 

Sample solution: Transfer a voiume of Injection con¬ 
taining 2-5 g of dextrose to a 1 00-mL volumetiic fiask. 
Add 0,2 mL of 6 N ammonium hydroxide, and dilute 
with water to volume. 

Analysis: Determine the angular rotation in a suitable 
polarimeter tubę (see Optical Rotation (781)), 

Calcuiate the percentage of the labeled amount of dex- 
trose (C^HtaO* * HjO) In the portion of Injection taken: 

Result - [(100 x o)/(/ x a)] x (1/G) x (Mn/Ma) x 100 

a = observed angular rotation of the Sample 
solution (°) 

/ = lenqth of the polarimeter tubę (dm) 

a = midpoint of tne specific rotation rangę for 
anhydrous dextrose, 52.9° 

Cu = nominał concentration of dextrose in the 
Sample solution (g/100 ml) 

Mri ~ molecular weight of dextrose monohydrate, 
198.17 

M t2 = molecular weight of anhydrous dextro$e, 

180.16 

Acceptance criteria: 90,0%-l 05.0% 

IMPURtTlES 


Delete the folio wing: 

** Keavy Metals (231): Transfer to a suitable ve$sei a vol- 
ume, in mL, of Injection, calculated to two significant 
figures: 

Result = O,2/[(Cj0 + (GkLk) + (G c ic) + (&Li) + (G D L 0 ) j 

Gj - labeled amount of sodium chloride in each 
100 mL of Injection (g) 

Ls = limit for Heavy Metais specified under- Sodium 
Chloride (percentage) 
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C* = labeled amount of potassium chloride in each 
100 mL of Injection (g) 

L* = limit for Heavv Metals specified under 
Potassium Cnloride (percentage) 

Cc = labeled amount of calcium chloride in each 
100 ml of Injection (g) 

Lc - limit for Heavy Metals spectfied under Calcium 
Chloride (percentage) 

Ci - labeled amount of sodium lactate in each 
lOOmL of Injection (g) 

h - limit for Heavy Metals spedfied under Sodium 
Lactate (percentage) 

Cd = labeled amount of dextrose in each i 00 mL of 
injection (g) 

La - limit for Heavy Metals specified under Dextrose 
(percentage) 

Adjust the volume by evaporation or addition of water to 
25 mL, as necessary: it meets the requirements of the 

t e S t . « fOffl tial l Jan-201 fi) 

* LIMIT OF S -HYDROXYMETHYLFURFURAL A ND RELATŁD 

SUBSTANCES 

Sample solution; Mommally 2*0 mg/mL of dcxtrosc 
(CfiHjzOfi* H 3 0) from Injection, in water 
Instrumental conditrons 
Modę: UV 

Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Anafysis 

Samples: Sample solution and Blank 
Acceptanee eritena: The absorbance is NMT 0.25* 

5PECIF1C TE5TS 

* Bacterial Endotgxins Test (85): NMT 0*5 USP Endo- 

toxin Units/mL 

* PH (791): 4 0-6*5 

* Other Requ[rements: It meets the reguirements in Injec- 

tions and Implanted Drug Products (1), 

ADDITLONAL REQUIREMENT5 

* Packacing and Sto rag E; Preserve in single-dose glass or 
lastic containers. Class containers are preferably of Type 
or Type If glass. 

* Labeung: The tabel States the to tal osmolą r concentra- 

tion in mOsmol/L Where the contents are less than 
100 mL, the label alternattvely may State the total osmo- 
lar concentration in mOsrnol/mL. The label also indudes 
the warning: w Not for use in the treatment of lactic 
addosis", 

* USP Reference Standard* (11) 

USP Endotoxin RS 
USP Sodium Lactate RS 


Modified Lactated Ringer's and 
Pextrose Injection 

DEHNITION 

Modified Lactated Ringer's and Dextrose Injection is a sterite 
solution of Ca [dum Chloride, Potassium Chloride, Sodium 
Chloride, Sodium Lactate, and Dextrose in Waler for Injec- 
tion* It contains, in each 100 mL, NLT 57.0 and NMT 
63.0 mg of sodium (Na) [as sodium chloride (NaCl) and 
sodium lactate, (QHjNaOj)), NLT 2.82 and NMT 3.46 mg 
of potassium (K) [equivalent to NLT 5.4 and NMT 6.6 mg 
of potassium chloride (KCt)], NLT 0.98 and NMT 1.20 mg 
of calcium (Ca) [equivalent to NLT 3.6 and NMT 4*4 mg 
of calcium chloride (CaCI 2 ■ 2H 2 0)], NLT 73*6 and NMT 
85*6 mg of chloride (Cl) [as sodium chloride (NaCl), po¬ 
tassium chloride (KG), and calcium chloride (CaCb 
2H 2 0)L NLT 46.2 and NMT 52.20 mg of lactate (CjHsOa) 
[equivalent to NLT 58.0 and NMT 66,0 mg of sodium łac¬ 


iate (C 3 H 5 NaOj)]. It contains NLT 90.0% and NMT 
105*0% of the labeled amount of dextro$e (CeHuO* * 
H 2 G)* Jt contains no antimicrobial agents. 

[Notę —The calcium, potassium, and sodium contents of 
Modified Lactated Ringer's and Dextro$e Injection are ap- 
proxfmately 0.5, 0,8, and 26 mEq/L, respectively*] 

IDENTIFICATION 

* A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection 
Analysis: Add a few drops of the Sample solution to 
5 mL of hot alka linę cupric tartrate TS. 

Acceptanee eritena: A copious red precipitate of cu- 
prous oxide is formed* 

® B. Identification Tests—General (191), Chloride and Cal- 
cium: Meets the reguirements of the test for Chloride 
and the test for ammonium oxalate in Calcium 

* C Potassium: The sample imparts a vio!et color to a 
nonlumrnous flame, Because the presence of smal) quan- 
tities of sodium masks the color, screen out the yellow 
rnlnr produced by sodium by viewing through a btue 

fil ter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium)* [NoiE— 
Traditionatly, cobalt glass has been used, but other suita¬ 
ble filters are com merdał ly availablej 

* D. Sodium: The sample imparts an intense yellow color 
to a noniuminous flame. 

* E* The retentlon time of the lactate peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay for Lactate . 

A5SAY 

* Calcium 

[Notę —Concentrations of the Standard Solutions and the 
Sample solution may be modified to ftt the linear or 
working rangę of the atomie absorption 
spectrophotometer*] 

Solution A; 88.45 g/l of lanthanum chloride prepared 
as follows. Transfer a suitable quantity of lanthanum 
chloride to an appropriate volumetrk fiask. Add 50% of 
the finał fiask voiume of water. Carefully add 25% of 
the finał fiask volume of hydrochloric acid. Mix, and 
atlow to cool. Dilute with water to vo!ume* 

Calcium stock solution: 1 mg/mL of calcium, prepared 
as follows. Transfer 499.5 mg of primary standard cal¬ 
cium carbonate to a 200-mL volumetric fiask and add 
10 mL of water* Carefully add 5 mL of dilute hydrochlo- 
ric acid, and swirl to dissolve the calcium carbonate. 
Dilute with water to volume. 

Standard Solutions: 0.010, 0.015, and 0.020 mg/mL of 
calcium (Ca), prepared as follows. To Lhree separate 
100-mL volumetnc flasks, each containlng 5.0 ml of So- 
lution A , add 1 *0, 1.5, and 2.0 mL, respectively, of Cal¬ 
cium stock solution * Dilute the contents of eacn fiask 
with water to volume* 

Sample solution: Add 5.0 mL of Solution A to a 100-mL 
volumetrit fiask, and dilute with Injection to volume. 
Blank: 5.0 ml of Solution A diluted with water to 
100*0 mL 

Instrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometer 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 
Blank: Blank 
Analysis 

Samples: Standard Solutions, Sample solution , and Blank 
Concomitantly determlne the absorbance of the Stan¬ 
dard Solutions and the Sample solution . Plot the ab- 
sorbances of the Standard Solutions versus the con¬ 
centration of calcium, in mg/mL, and draw the 
straight linę best fitting the three plotted points. 






From this graph, calcuiate the concentration of cal- 
dum in the Sample solution. 

Calcuiate Lhe guantity, in mg, of calcium in each 
100 mL of Injection taken: 

Result = C x D x F 

C - concentration of calcium in the Sample 
solution (mg/mL) 

O - dilution factor of the Sample solution , 1,055 

F - conversion factor for each 100 mL of Injection, 

100 

Acceptance criteria: 0,98 mg-1.20 mg of calcium per 
100 mL of Injection 

* POTASSIUM 

Solution A: Suitable nonionic wetting solution (1 in 
500) 

Solution B: 10,93 mg/mL of sodium chloride in water 
Standard stock solution: 0.100 mg/mL of potassium, 
prepared as foflows. Transfer 190.7 mg of potassium 
chloride, previous!y dried at 105° for 2 h, to a 1-L volu- 
metric fiask and dilute with water to vo!ume. 

Standard Solutions: 0,005, 0.010, 0.015, and 
0.020 mg/mL of potassium, prepared as follows. To four 
separate 100-mL volumetric flasks, each containing 
10.0 mL of Solution A and 10 ml of Solution B , add 5.0, 

10.0, 15.0, and 20.0 mL of Standard stock solution. DL 
lu te the eon ten ts of each fiask with water to volume, 
Sample solution: Transfer 50.0 mL of Injection to a 
100-mL volumetric fiask containing 10 mL of Solution A , 
dilute with water to volume, and mix. 

Blank: Transfer 10.0 mL of Solution A and 10 mL of So¬ 
lution 8 to a 100-mL volumetric fiask, Dilute with water 
to vo!ume. 

Instrumental conditions 
Modę: Flame photometry 

Analytrcal wavelength; Maximum transmittance at 
766 nm 
Analysis 

Samples: Standard Solutions, Sample solution , and Blank 
Set tne flame photometer for maximum transmittance. 
Adjust the instrument to zero transmittance with the 
Blank, Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions, 
Read the percentage transmittance of the other Stan¬ 
dard Solutions , andplot transmittances of the Standard 
Solutions versus the concentration, in mg/mL, of potas¬ 
sium. Draw the straight linę best fiuing the four plot- 
ted points, From this graph, calcuiate the concentra¬ 
tion of potassium m tne Sample solution. 

Calcuiate the quantity of potassium in each 100 ml of 
injection: 

Result = CxDxf 

C - concentration of potassium in the Sample 
solution (mg/mL) 

D - dilution factor of the Sample solution , 2 

F - conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 2.82-3.46 mg of potassium per 
100 ml of Injection 

• Sodium 

Solution A: Suitable nonionic wetting solution (1 in 
S00) 

Standard stock solution: 0.100 mg/mL of sodium, pre¬ 
pared as follows. Dissolve 254.2 mg of sodium chloride, 
previously dried at 105° for 2 h, in 50 mL of water. 
Transfer this solution to a 1-L volumetric fiask and dilute 
with water to voiume. 

Standard Solutions: 0.005, 0.010, 0.015, and 
0,020 mg/mL of sodium, prepared as follows. To four 
separate 100-mL volumetric flasks, each containing 


10,0 mL of Solution A f add 5.0, 10.0, 15.0, and 
20.0 mL, respectively, of Standard stock solution. Dilute 
the contents of each fiask with water to volume. 

Sample solution: Transfer 25.0 mL of Injection in a 1-L 
volumetrk fiask containing 100.0 mL of Solution A and 
dilute with water to volume. 

Blank: Transfer 10.0 mL of Solution A to a 100-mL volu* 
metric fiask. Dilute with water to volume. 

Instrumental conditions 
Modę: Flame photometry 

Analytical wavelength: Maximum transmittance at 
589 nm 
Analysis 

Samples: Standard solutions f Sample solution, and Blank 
Set tne flame photometer for maximum transmittance. 
Adjust the instrument to zero Lransrmttance with the 
Blank. Adjust the instrument to 100% transmittance 
with the most concentrated of the Standard Solutions. 
Read the percentage transmittance of the other Sfcm- 
dard Solutions , and plot transmittances of the Standard 
Solutions versus concentration, in mg/mL, of sodium, 
and dra w the straight linę best fitting the four plotted 
points. From the graph, calcuiate the concentration of 
sodium in the Sample solution. 

Calcuiate the quantity of sodium in each 100 ml of 
Injection: 

Result = CxDxF 

C = concentration of sodium in the Sample solution 
(mg/mL) 

D - dilution factor of the Sample solution, 40 

F = conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 57.0-63.0 mg of sodium per 
100 mL of Injection 

■ Chloride 

Sample solution: Transfer a vo!ume of Injection equiva- 
lent to 55 mg of chloride (1.55 mEq) to a suitable coni- 
cal fiask, and add water, if necessary, to bring the vol- 
ume to 10 mL. Add 10 mL of gladal acetic add, 75 nil. 
of methanol, and 0.5 mL of eosin Y T5. 

Titrimetric system 
(See Tttrimetry (541).) 

Modę: Direct titratson 
Titrant: 0.1 N silver nitrate V5 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Utratę the Sample solution , with shaking, with Titrant to 
a pink endpoint, using 3 drops of eosin Y TS. 

Calcuiate the labeled amount of chloride (Cl) in 100 mL 
of Injection: 

Result = V x N x (FI W) x 100 

V ~ Titrant volume consumed by the Sample 
solution (mL) 

N - actual normality of the Titrant (mEq/mL) 

F = equivalency factor, 35.45 mg/m&q 
W = nominał amount of chloride in the Sample 
solution (mg) 

Acceptance criteria: 73.6-85.6 mg of chloride per 
100 mL 
* Łaciate 

Mobile phase: Dicyclohexylamine, formie add, and 
water (1:1:998) 

System suita bili ty solution: 3 mg/mL each of anhy- 
cirous sodium acetale and USP Sodium Lactate RS In 
water 

Standard solution: 0.6 mg/mL of USP Sodium Lactate 
RS, In water 
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Sample solution: Use undiluted Injection. 
Chromatographk system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2 between the acetate and lactate 
peaks, System suitability solution 
Tailrng factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the amount of lactate (CiHsOj) in each 
100 mL of Injection: 

Result - (rufrs) x Q x (M r t/M r2 ) x 100 

ru ~ peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs ^ concentration of USP Sodium Lactate RS in 
the Standard solution (mg/mL) 

Mrł - molecular weight of lactate, 89.07 
Mri - molecular weight of anhydrous sodium 
lactate, 112.06 

Acceptance critena: 46.2-52.20 mg of lactate (C^HsOi) 
per 100 mL of Injection 

* Dektrose 

Sample solution: Transfer a volume of Injection con- 
taining 2-5 g of dextrose to a 100-mL voIumetric fiask. 
Add 0.2 mL of 6 N ammonium hydroxide, and di lute 
w?th water to vofume. 

Analysis: Determine the angular rotation in a suitable 
polarimeter tubę (see Opticol Rotation (781)). 

Calculate the percentage of the labeled amount of dex- 
trose (CfiH^Oń - H 2 0) in the portion of Injection taken: 

Result = [{100 x o)/{/ x ot)] X (1/Q x (Hj/HJ x 100 

a - observed angular rotation of the Sample 
solution (°) 

I = length of the polarimeter tubę (dm) 
a = miapoint of the specific rotation rangę for 
anhydrous dextrose, 52.9° 

Cu = nominał concentration of dextrose in the 
Sample sofution (g/l 00 mL) 

Mr r - molecular weight of dextrose monohydrate, 

198.17 

Mr? - molecular weight of anhydrous dextrose, 

180.16 

Acceptance crlterla: 90.0%-105.0% 

IMPURITIES 


Detete the following: 

# * Heaw Metals (231): Transfer to a suitable vessel a vof- 
u me, in mL, of Injection, calculated to two significant 
figures: 

Result - 0-2/[CCjLj) + (C,U) + (Gdc) +(Gdd + (C^d)] 

C 5 - labeled amount of sodium chloride in each 
100 mL of fnjectlon (g) 

Ls = limit for Heavy Metals specified under Sodium 
Chloride (percentage) 

G* = labeled amount of potassium chloride in each 
100 mL of Injection (g) 


U = limit for Heavy Metals specified under 
Potassium Chloride (percentage) 

Gc = labeled amount of calcium chloride in each 
100 mL of Injection (g) 

Lc - limit for Heavy Metals specified under Caicium 
Chloride (percentage) 

Gi - labeled amount of sodium lactate in each 
100 mL of Injection (g) 

U - limit for Heavy Metals specified under Sodium 
Lactate (percentage) 

Go = labeled amount of dextrose in each 100 mL of 
Injection (g) 

Ld - limit for Heavy Metals specified under Dextrose 
(percentage) 

Adjust the volume by evaporation or addition of water to 
25 ml, as necessary: it meets the requirements of the 

test.# (Oflldal Hafh201S) 

* Limit of 5-Hydroxymethylfurfural and Related 

SUBSTANCES 

Sample solution: Nominally 2.0 mg/mL of dextrose 
(OHuO* ■ H 2 0) from a suitable volume of Injection, in 
water 

Instrumentaf conditions 

Analyticai wavelength: Maximum transmittance at 
284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Sample solution and Blank 
Acceptance arteria: The absorbance is NMT 0.25. 

SPECIFIC TESTS 

* Racterial Endotoxins Test (85): NMT 0.5 USP Endo- 
toxin Unlts/mL 

* PH (791): 4.0-6.5 

* Other Requirements; It meets the reguirements in Injec- 

tions and Implanted Drug Products (T). 

ADDITIONAL REQIPIREMENTS 

* Packaging and Storage: Preserve in single-dose glass or 
lastk containers. Glass containers are preferably of Type 
or Type II glass. 

* Labeling: Tne labef States the to tal osmofar concentra¬ 

tion in mOsmof/L. Where the contents are less than 
100 mL, the label alternatively may State the total osmo¬ 
lą r concentration in mOsmot/mL. The label also includes 
Lhe warning: "Not for use in the treatment of lactic 
acidosis". 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Sodium Lactate RS 


Ringei^s Irrigation 

» Ringer's Irrigation is Ringer's injection that has 
been suitably packaged, and it contains no anti- 
microbial agents. 

Packaging and storage —Preserve in single-dose glass or 
plastic containers. Glass containers are preferably of Type I 
or Type II glass. The Container may be designetf to empty 
rapidly and may contain a vo!ume of morę than 1 L. 
Labeling —The designation "not for injection" appears 
prominently on the fabel. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—it contains not morę 
than 0.5 USP Endotoxin Unit per mL. 





Sterility Tests (71): meets the reąuirements. 


Change to read: 

Other requirements —It responds to the Identification 
tests, and meets the requirements for pH, *• iom i.jmv 2 mb) 
Assay for caldum, Assay for potassium, Assay for sodium , and 
Assay for chiońde under Ringer's Injecthn. 


Risedronate Sodium 



C 7 H,(,NNaO ? P 2 305.09 

C;HioNNaO;Pj ■ H 2 0 323.12 

C 7 H;oNNaO;P 2 • 2.5 H 2 0 350.13 

Phosphonic add, [1 -hyd^y-Z-CB-pyndinylJethylideneJbis^ 
monosodium salt; 

Sodium trihydrogen [1-hydroxy-2-(3-pyndyl) 
ethyfidene]d*pnosphonate; 

Hemi-pentahydrate [329003-65-8]. 

Monohydrate [353228-19-0]. 

DEFINITION 

Risedronate Sodium contains one or two-and-one-half mole- 
cules of hydration. The monohydrate form contains NLT 
98,0% and NMT 102,0% of risedronate sodium 
(C/HioNNaOPa), calcu la ted on the dried basis. The hemi- 
pentahydrate form contains NLT 98.0% and NMT 102.0% 
of risedronate sodium (CJHioNNaOjP;), calcu lated on the 
anhydrous basis. 

IDENTIFICATION 

• A. Bnfrared Absdrftion (197): The spectra of 

trifluorovinyl chloride polymer and minerał oil dispersions 
of it, separately prepared from a test specimen, exhibtt 
maxima in the regions of 4000-1350 cm- 1 and 
1350-450 cm 4 , respectively, only at the same wave- 
iengths as those of similar preparations of U5P 
Risedronate Sodium RS. [Notę —If a difference appears in 
the infrared spectra of the analyte and the standard, dis- 
solve eguaf portions of the test spedmen and the USP 
Reference Standard in equal volumes of water containing 
about 50 mg/mL of potassium brom ide. Evaporate the 
Solutions to dryness at 105° for 120 min. Repeat the test 
on the residues.] 

* B. Identification Tests—General, Sodium (191): Meets 

the requtrements of the pyroantimonate precipitation 
test. [Notę—C omplete dissofution of the sample rs 
achieved only after the addition of the 15% potassium 
carbonate.] 

ASSAY 

« Procedurę 

Mobile phase: 1.8 g/L of edetate disodium in water. 
Adjust with 1 N sodium hydroxide to a pH of 9.5 ± 0.1. 
Standard solution: Di$so(ve U5P Risedronate Sodium 
RS and USP Risedronate Related Compound A RS in 
Mobile phase to obtain a solution containing 1.0 mg/mL 
of anhydrous risedronate sodium and 0.1 mg/mL of 
risedronate related compound A. 

Sample solution: 1J mg/mL of Risedronate Sodium in 
Mobile phase 


Cbromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.0-mm x 25-cm; 10-pm packśng L48 
Flow ratę: 0.8 mL/min 
fnjection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolutron: NLT 2.3 between risedronate related 
compound A and risedronate 
Taiting factor: NMT 1.6 for the risedronate peak 
Relative standard deviatkm: NMT 1,0% for the 
risedronate peak from three replicate injections 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of risedronate sodium 
(GHioNNaOJ^) in the portion of Risedronate Sodium 
taken: 

Resuit = (rjr±) x (CJCu) x 100 

fu = peak response from the Sample solution 

rs ~ peak response from the Standard solution 

Cs - concentration of USP Risedronate Sodium R5 
in the Standard solution (mg/mL) 

Cu - concentration of Risedronate Sodium in the 
Sample solution (mg/mL) 

Acceptance criteria 

Monohydrate: 98.0%-l 02.0% on the dried basis 
Hemi-pentahydrate: 98.0%-102.0% on the anhy¬ 
drous basis 

IMPURITIES 


Oetete the fofłowlng: 

Heaw Metals 

Lead nitrate solution: Add 1 mL of nitric acid to 
100 ml of water Dissolye 100 mg of lead nitrate in ii, 
and dilute with water to 1000 mL 
Sodium bicarbonate solution: Transfer 0,840 g of so¬ 
dium bicarbonate to a 1000-mL voiumetric fiask con¬ 
taining about 950 mL of water. Dissolve in and dilute 
with water to volume. Adjust with OJ N sodium hy- 
droxide or 0.1 N hydrochloric add, as necessary, to a 
pH of 4.40 ± 0.02. 

Hydrogen sulfide solution: Transfer 200 ml of Sodium 
oicorbonate solution to a sultable conical fiask, and bub- 
ble hydrogen sulfide gas through the sokition until iL 
turns a strip of lead acetate test paper biack (see Re- 
agents, Indicators, and Solutions—Indicator and Test 
Papers ). 

Standard Solutions: Transfer 500 mg of Risedronate So¬ 
dium to each uf Lhree separate beakers. Add 41 mL of 
water to each beaker, and stir to dissolve. Adjust with 
0 1 N sodium hydroxide or OJ N hydrochloric acid, as 
necessary, to a pH of 4,40 ± 0.02, Label the firsl beaker 
as Standard solution L Add 200 pL of Lead nitrate solu¬ 
tion to the second beaker (Standard solution 2) and 
400 pL Lo the third beaker (Standard solution 3). These 
Solutions contain the equivalent of 0, 12,5, and 25 pq 
of lead {representing 0, 10, and 20 ppm, respectively). 
Sample solution: Transfer 1.75 g of Risedronate Sodium 
to a sultable beaker, Add 41 mL of water, and stir to 
dissolve. Adjust with OJ N sodium hydroxide or OJ N 
hydrochloric acid, as necessary, to a pH of 4.40 ±0.02. 
Anaiysis: Add 7 mL of Hydrogen sulfide solution to each 
Of tne beakers containing the Standard Solutions and the 
Sample solution, Al Iow the Solutions to stand for at least 
5 mm. Add 60 pL of 1 N hydrochloric acid to each of 
the beakers containing the Standard solutions f add 
200 pL of 1 N hydrochloric acid to the beaker contain- 
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Ing the Sample solution, and stir. Transfer the Solutions 
rnto 50-mL coior-comparison tubes, and view down- 
ward over a wbite surface. 

Acceptance eriteria: The color of the solution obtained 
from the Sample solution is not darker than that of the 
solution from Standard solution 3 (NMT 20 ppm)*# { ou^ 

1^n20T8) 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

[Notę—P erform both Procedurę 7 and Procedurę 2.] 

Mobile phase, Standard solution, Sample solution, 
and Chromatographie system: Proceed as directed in 

the Assay. 

Diluted standard solution: Diiute a portion of the 
Standard solution with Mobile phase to obtain a solution 
containing 5 pg/mL of anhydrous risedronate sodium 
and about 0.5 jug/mL of risedronate related compound 
A* 

System suitability 

Samples: Standard solution and Diluted standard 
solution 

Suitability requirements 

Rcsolution: WLT 23 between risedronate related 
compound A and risedronate, Standard solution 
Tailing factor: NMT 1*6 for the risedronate peak, 
Standard solution 

Relative standard deviation: NMT 1.0% for the 
risedronate peak from three replicate injections, Stan- 
dard solution ; NMT 15% for the risedronate related 
compound A peak from three replicate injections, DT 
lutea standard solution 
Analysis 

Samples: Sample solution and Diluted standard solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Risedronate Sodium taken: 

Re$ult= {ru/n) x (Cs/Cu) x (1/0 x 100 

tu = peak response of each impurity from the 
Sample solution 

n - peak response of risedronate from the Diluted 
standard solution 

& = concentration of USP Risedronate Sodium RS 

in the Diluted standard solution (mg/mL) 

Cu ~ concentration of Risedronate Sodium in the 
Sample solution (mg/mL) 

F = relative response factor (see Table 1) 


Table 1 



Relatlve 

Relatłve 

Name 

Response 

Factor 

fletention 1 
Time 

3-Pvridvl acettc acid 

1.65 

0.22 

2-Pyridinyl Esomer 
(USP Risedronate Related 



Compound A RS) 

1.0 

0.84 

Risedronate sodium 


1.0 


Acceptance eriteria 
Any indMdual impurity: NMT 0.10% 

[Notę—D isregard the peak due to the sodium ion, elut- 
ing at about 1.6 min, and any peak observed in the 
blank* The reporting level for impurities is 0.05%.] 

• Organic Impurities, procedurę 2 

Mobile phase: Transfer 16.15 g of dlbasic potassium 
phosphate and 0.46 g of edetate disodium to a 1-L 
beaker, and dissolve in about 400 ml of water. Add 1 
vial of commercially available tetrabutyfammonium 
dihydrogen phosphate buffered solution in methanol 1 
and 1 mL of hydrochioric add. Adjust with 1 N sodium 
hydroxide or 1 N hydrochioric acid, as necessary, to a 
pH of 7.5 ± OJ, and diiute with water to 480 mL. Add 

f Available from Walen Corp. as Part #85101 (PIC A), 


20 mL of methanol, mix well, pass the solution through 
a nylon filter of 0.45-pm porę size, and degas. 

Diluent: Transfer 0.46 g of edetate disodium to a 1-L 
beaker, and dissolve in 500 mL of water. Adjust with 
1 N sodium hydroxide to a pH of 7.5 ± 0.1. 

Standard solution: 5 ug/mL of USP Risedronate Related 
Compound B RS m Diluent 
Diluted standard solution: 0.5 pg/mL of USP 
Risedronate Related Compound B RS in Diluent from the 
Standard solution 

Sample solution: 2 mg/mL of Risedronate Sodium in 
Diluent, using sonication if necessary 
Chromatographie system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 
Oolumn: 4.6-mm x 15-cm; 5-jjm packing LI 
Row ratę: 1.0 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: Standard solution and Diluted standard 
solution 

Suitability requirements 

Cajpadty factor: Greater than 2, Standard solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviatron: NMT 5% from three 
replicate injections, Standard solution ; NMT 10% from 
three replicate injections, Diluted standard solution 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—D isregard any peak eluting before risedronate 
related compound B, The risedronate peak efutes un- 
retained at the void volume.] 

Calcuiate the percentage of each impurity in the por- 
tion of Risedronate Sodium taken: 

Result= {r u fn) x (Q fC u ) x (M r! /M r2 ) x 100 

fu = peak response of each impurity from the 
Sample solution 

r$ - peak response of risedronate related 

compound B from the Standard solution 
Ci = concentration of USP Risedronate Related 
Compound B RS in the Standard solution 
(mg/mL) 

0|/ = concentration of Risedronate Sodium in the 

Sample solution (mg/mL) 

M ,1 = molecular weight of risedronate related 

compound B as a free acid, 530.20 
Mn = molecular weight of risedronate related 

compound B as a tetrahydrate disodium salt, 
646.22 

Acceptance eriteria 

Risedronate related compound B: NMT 0.10% 
fndividual impurities: NMT 0.10% 

Total impurities: NMT 0.50%, Procedurę 1 and Proce- 
dure 2 oelng combined 

[NOTĘ—Disregard any peak observed in the blank. The 
reporting Ievel for impurities is 0.05%.] 

SPEC1FIC TESTS 

• Water Determination, Method Ic (921) (where it is ia- 

beled as a hemi-pentahydrate): 11.9%-13.9%. Perform 
the test by direct introduction of solid sample into the 
titrator. Altem atively, Method la may be used. 

* Loss on D»viNG (where it is labeled as a monohydrate) 

(See Thermol Analysis (891).) 

Analysis: Determine the percentage of vo!atile sub- 
stances by thermogravimetric analysis on an appropri- 
ately calibrated instrument, using 7—15 mg of 
Risedronate Sodium. Heat the specimen under test at a 
ratę of 10°/min in a stream of nitrogen at a flow ratę of 
about 40 mL/min. Record the thermogram from ambi- 
ent temperaturę to 250°; 










Acceptance criteria: 5.5%-7.5% 

ADD1TI0NAL REQUIREMENTS 

* LABEUNG: La bel to inditate whether it is the monohy- 

drate or the hemi-pentahydrate form. 

* Packaging ano Storage; Preserve in well-dosed contain- 

ers. Storę at room temperaturę. 

* USP Reference Stan dard s (11) 

USP Risedronate Sodium RS 

USP Risedronate Related Compound A RS 
2-Pyridinyl isomer [1 -hydroxy- 
2-(2-pyridinyI)ethylidene]bis(phosphonic acid) 
mononydrate. 

C 7 H 11 NO 7 P 2 283.12 

USP Risedronate Related Compound B RS 
Cyclic dimer, disodium tetrahydrate salt, [3,6-bis 
[(3-pyridinyl)methyl]-2,5-dEhydroxY-2,5-dioxido-1,4, 
2,5-dioxadipho5phQrinane-3,6-diyl]bis[phosphomt 
add] disodium tetrahydrate salt. 

CuHuN 2 OuP^a 2 ■ 4H 2 0 646.22 


Risedronate Sodium Tablets 


DEFINtTION 

Risedronate Sodium Tablets contain NLT 90.0% and NMT 
110.0% cf the labeled amount of risedronate sodium 
(GHioNNaOrPz). 

IDENTIFICATION 

■ A. INFRARED ABSORPTION (197K) 

Sample: Transfer a quantity of Tablets, ecjuiva!ent to 
50-75 mg of risedronate sodium, to a suitable fiask, 

Add 10 mL of water, and shake. Pass first through a 
suitable paper filter, and then through a nylon filter of 
0.45-jim porę size. Add 10 mL of 0.2 M cupric chloride 
so lut i on, mix well, and altów the solution to stand for 
aboul 10 mm. Add 2 mL of dehydrated alcohol, mix 
well, and allow the solution to stand for a minimum of 
1 h, to form a blue precipitate of the copper compiex. 
Collect the precipitate usmg a nylon filter of 0.45-j.tm 
porę size, wash it wtth 10 ml or dehydrated alcohol, 
and allow it to dry on the filter. [Notę —Dry the precipi¬ 
tate under ambient conditions; do not heat the precipi¬ 
tate. A modest change of color (from blue to green) 
may be observed upon drying.] 

Standard: Dissolve 50 mg of USP Risedronate Sodium 
RS in 10 mL of water, and pass the solution through a 
nylon filter of 0.45-pm porę size. Proceed as directed 
for the Sample, beginning with "Add 10 mL of 0.2 M 
cupric chloride solution..." 

Acceptance criteria: Meet the requirements 

* R. The retention time of the maior peak in the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Asscry. 

AS5AY 

* Procedurę 

For Tablets labeled to contain 5-35 mg of risedronate 
sodium 

Mobile phase: 1.8 g/L of edetate disodium in water. 
Adjust with 1 N sodium hydroxide to a pH of 9.5 ± 
OJ. 

System suitability solution: 0.15 mg/mL of anhydrous 
USP Risedronate Sodium RS and 7.5 jig/mL of USP 
Risedronate Related Compound C RS in Mobile phase 
Standard solution: 0.1-0,15 mg/mL of anhydrous USP 
Risedronate Sodium RS in Mobile phase 
Sample stock solution: Transfer 10 Tablets to a suita¬ 
ble volumetrtc fiask, add Mobile phase to about 60% of 
the volume of the fiask, shake for about 10 min, then 
sonicate for a minimum of 5 min. Cool the solution to 
room temperaturę, and dilute with Mobile phase to 


volume to obtain a solution having a known concen¬ 
tration of about 0.5-1.5 mg/mL. 

Sample solution: Nominally 0.1-0.15 mg/mL of 
risedronate sodium in Mobile phase, dilute from the 
Sample stock solution. Pass a portion of this solution 
through a nylon filter of 0.22-pm porę size, discarding 
the first 3 mL of the fil tratę. 

Chroma tog raphic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Coftimn: 4.0-mm x 25-cm; 10-pm packing L48 
Flow ratę: 0.8 mL/min 
Injection volume: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Re solution: NLT 2.5 between risedronate related 
compound C and risedronate. System suitability 
solution 

Relative standard deviation: NMT 2.0% for three 
replicate injections, Standard solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
risedronate sodium (GHioNNaCbPJ in the portion of 
Tablets taken: 

Result - (fy/rs) x (Cs/G) x 100 

r u - peak response of risedronate from the Sample 
solution 

rs - peak response of risedronate from the 
Standard solution 

C s - concentration of USP Risedronate Sodium RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of risedronate sodium 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

For Tablets labeled to contain at least 75 mg of 
risedronate sodium 

Mobile phase: 1,8 g/L of edetate disodium in water. 
Adjust with 1 N sodium hydroxide to a pH of 9.5 ± 

0 . 1 . 

Standard solution: 0.25 mg/mL of anhydrous USP 
Risedronate Sodium RS and 4 pg/mL of USP 
Risedronate Related Compound A RS in Mobile phase 
Sample stock solution: Transfer 10 Tablets to a suita¬ 
ble Container. Add 400 mL of Mobile phase , cap, and 
mechanicaliy shake for 5-15 min, usmg an orbita! or 
other suitable shaker. [Notę—A dditional sonication for 
5-15 min may be performed if necessary.] 

Sample solution: Nominally 0.2-0.3 mg/mL of 
risedronate sodium in Mobile phase , dilute from the 
Sample stock solution. Pass a portion of this solution 
through a nylon filter of 0.45-pm porę size, discarding 
the first few mL of the filtrate. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.0-mm x 25-cm; 10-pm packing L48 
Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2.0 between risedronate refated 
compound A and risedronate peaks 
Tailing factor: NMT 1.5 for risedronate peak 
Relative standard deviation: NMT 1.5% for the 
risedronate peak from three replicate injections 
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Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
risedronate sodium (GHioNNaOjP*) in the portion of 
Tablets taken: 

Resuit = (rufr$) x (Cj/Cy) x 100 

ru = peak response of risedronate from the Sample 
soiution 

A = peak response of risedronate from the 
Standard solution 

Cs = concentration of USP Risedronate Sodium RS 
in the Standard soiution (mg/mL) 

Cy - nominał concentration of risedronate sodium 
in the Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-l10,0% 

PERFORMANCE TESTS 
* dissolution (711) 

For Tablets labeled to contain 5, 30, or 35 mg 
Medium; Water; 500 ml, deaerated 
Apparatus 2: 50 rpm, paddies coated with Teflon 
Time: 30 min 

Mobile phase; Prepare as directed in the Assay . 
Standard stock solution: 1 mg/mL of an hydrous USP 
Risedronate Sodium RS in Medium 
Standard solution: (0,002 x L) mg/mL of USP 
Risedronate Sodium RS in Medium from the Standard 
stock solution, where i is the Tablet label claim in mg 
Sample solution: Use a portion of the solution under 

test, filier tf necessary, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.0-mm x 5-cm; lO-pm packing L48 
Flow ratę: 0.8 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
risedronate sodium (GHiaNNąP>p 2 ) dissoh/ed: 

Resuit = (fu/rs) x (Q/L) x 100 

r u - peak response of risedronate from the Sample 
solution 

r* = peak response of risedronate from the 
Standard solution 

Q = concentration USP Risedronate Sodium RS in 
the Standard solution (mg/mL) 

£ = label claim (mg/Tablet) 

V as volume of Medium, 500 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
risedronate sodium is dissolved. 

For Tablets labeled to contain at least 75 mg 
Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm, paddies coated With Teflon 
Time: 45 min 

Standard solution; 0.12 mg/mL of anhydrous USP 
Risedronate Sodium RS in Medium 
Sample solution: Use a portion of the solution under 
test Dii u te with Medium, if necessary. 

Jnstrumental condltions 
Modę: UV 

Analytical wavelength: Wavelength of maximum ab- 
sorption at about 263 nm, with a background correc- 
tion at 400 nm 


Celi; 5 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
risedronate sodium ^HtoNNaCbPj) dissolved; 

Resuit =* (Au/Ai) x (Cs/O xDxVx 100 

A u - absorbance of the Sample solution 
A<> = absorbance of the Standard solution 

Cs = concentration of the Standard soiution 
(mq/mL) 

i = label claim (mg/Tablet) 

D - dflution factor of the Sample solution 
V = volume of Medium, 900 ml 
Tolerances: NLT 75% (Q) of the labeled amount of 
risedronate sodium is dis$olved. 

* Uniforweity of Dosace Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENT5 

■ PacKaoimO and Sto ragę: Presełve In welhclosed contain- 
ers, and storę at controlled room temperaturę. 

• USP REFEHENCE STANDARD* (11) 

USP Risedronate Related Compound A RS 
2-Pyridinil isomer [14iydroxy-2-(2-pyridinyf)ethyl- 
idene]bis(phosphonic add) monohydrate, 

C 7 H 11 NO 7 P 2 283.12 
USP Risedronate Related Compound C RS 
[2-(3-Pyridinyl)ethylidene-1 ,T]bis(phosphonic acid). 
C7HiiNOiPa 267.11 
USP Risedronate Sodium RS 


Risperidone 



C 2) H 27 FN 4 0 2 410,48 

4h-Pyrido[1 ,2-o]pyrimrdin-4“One, 3-[244-(6-fluoro-1,2- 
be nzi s o xazoł- 3-ylJ-l -plpencfi ny I ]et hy I ] -6, 7, 8,9-tetra hy d ro - 
2-methyh; 

3-[2-[4-(6-Fluoro-1,2-benzisoxazoJ-3-yl)piperidino]ethyl]-6, 1, 
8,9™tetrahydro-2-methyL4H-pyrido[l,2-a]pyrimidin-4-one 
[106266-06-2], 

DEFINmON 

Risperidone contains NLT 98.0% and NMT 102.0% of ris- 
peridone (CnH^FN^O?), calcuJaLed on tlm dr i ed basts. 

IDENTIFICATION 
o A. INFRARED ABSORPTION (197K) 

• B The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 5 q/L of ammonium acetate. Adjust with glacial 
acetic acid to a pH of 6.0, and pass the solution 
through a suitable filter. 

Solution A: Acetonltrile and tetrahydrofuran (80:20) 
Mobile phase: Buffer and Soiution A (80:20) 

Standard stock solution: 1 mg/mL of USP Risperidone 
RS in solution prepared as follows. Dissolve a suitable 
amount of USP Risperidone RS in 20% of the finał voh 





ume with methanol. Dilute with Mobile phase to finał 
volume. Sonication may be used to aid in dissolution. 
Standard solution: 0.2 mg/mL of USP Risperidone RS 
in Mobile phase from Standard stock solution 
System suitability solution; 20 pg/mL of USP Risper¬ 
idone Related Compound G R5 in Standard solution 
Sample stock solution: 1 mg/mL of Risperidone in so¬ 
lution prepared as follows. Dissolve a suttabfe amount 
of Risperidone in 20% of the finał vofume with metha¬ 
nol. Dilute with Mobile phase to finał volume. Sonica¬ 
tion may be used to aid in dissolution. 

Sample solution: 0.2 mg/mL of Risperidone in Mobile 
phase from Sample stock solution 
Chromatographic system 
(See Chromatography (62 1), System Suitobility.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1.5 ml/mm 
Injection volume: 10 jiL 

Run time: 2 tlmes the retentron time of risperidone 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę —The relative retentron times for risperidone and 
risperidone related compound G are 1,0 and 1.1, 
respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between risperidone and risper¬ 
idone related compound G, System suitability solution 
Tailing factor: NMT 2.0 for risperidone, Standard 
solution 

Reiative standard deviation: NMT 1.0% for risper- 
idone, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of risperidone 
in the portion of Risperidone taken: 

Re suit *= (ru/rj) x (Cs/Cu) x 100 

fv = peak response from the Sample solution 

rs - peak response from the Standard solution 

C* - concentration of USP Risperidone RS in the 
Standard solution (mg/mL) 

Cu = concentration of Risperidone in the Sample 
solution (mg/mL) 

Aceeptance criteria: 98,0%-102.0% on the dried basis 

1MPURITIES 


Deiete the foltowing: 

*• Heaw Metals, Method II <231): NMT 10 ppm, (0(fkia , 

|.m-201 

* Residue on Ignition (231) 

Sample: 2.0 g of Risperidone 
Aceeptance criteria: NMT 0,1% 

* Organic iMPumriEs 

Solution A: 5 g/L of ammonium acetale. Adjust with 
glacial acetic acid to a pH of 6.0, and pass tne solution 
through a suitable fifter. 

Solution B; Acetonitrile and methanol (40:60) 

Mobile phase: See Table 1. 


Tabie 1 


Time 

(min) 

Solution A 

{%> 

Solution B 

Obi 

0.0 T 

70 

30 

12 

65 

35 

IB 

65 

35 

25 

35 

65 

35 

30 

70 

40 

30 

70 

42 

70 

30 

50 

70 

30 


System suitability solution: 20 pg/mL of USP Risper¬ 
idone Related Compound C RS and 10 mg/mL of USP 
Risperidone RS in methanol. Sonication may be used to 
aid in dissolution. 

Standard solution: 20 pg/mL of USP Risperidone RS in 
methanol. Sonication may be used to atd in dissolution. 
Sample solution: 10 mg/mL of Risperidone in metha¬ 
nol. Sonication may be used to aid in dissolution. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing L7 
Column temperaturę: 50° 

Flow ratę: 2 mL/min 
injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—I dentify the peaks using Tobie 2Ą 
Suitability requirements 

Resolution: NLT 1,5 between risperidone and risper¬ 
idone related compound G, System suitability solution 
Tailing factor: NMT 2.0 for risperidone, Standard 
solution 

Relative standard devlation: NMT 5.0% for risper¬ 
idone, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Risperidone taken: 

Result = (ry/rs) x (G/Cy) x (1/f) x 100 

ru - peak area of each impurity from the Sample 
solution 

fi = peak area of risperidone from the Standard 
solution 

C$ = concentration of USP Risperidone RS in the 
Standard solution (mg/mL) 

Cu = concentration of Risperidone in the Sample 
solution (mg/mL) 

F - relative response factor for each impurity (see 
Tobie 2) 

Aceeptance criteria: See Table Z 
[NOTĘ—Disregard the impurity peaks less than 0.05%.] 
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Tabfe 2 


Name 

Relatfve 

Retention 

Time 

Retative 
Response 
Facto r 

Acceptance 
Criteria, 
NMT (%1 

E- Oxime n 

0.52 

1,0 

0,20 

Z-Oxime l1 

0,64 

1.0 

0.20 

9-Hydroxy risper¬ 
idone* 

0.71 

TO 

0.20 

Desfluoro risper- 
idoned^ 

0.79 

1.0 

040 

Risperidone 

difiiioroketone 1 

0.90 

1.4 

0.10 

5-FluororisDeridone9 

0.94 

TO 

0.20 

Risoeridone 

1.00 

TO 

__ 

Risperidone related 
comoound G* 

1.08 

2.5 

0.10 

6-M eth vl riso e ri done [Ł 

1*44 

TO 

020 

Any unspeerfied 
individual imouritY 


TO 

0.10 

Totaf imouritfes 

— 

.— 

0.30 


ł 3 -(2-[4-ff Q-(2,4- Diflu o rop h o nyl)(hyd roayim i n o) methyl ] p ipe ri d sn -1 - 
y I ]ethy l)-2 -rne thy I- 6,7 ,8 r 9-te t ranydro- 4 H- py ri d o[ 1 t 2- ofjpy ri m icfi n -4 -one, 
lł 3-[2 - [4 4(2) - (2 H 4 - D if 3 uorop henyl)(hydro xyi mi no)m e Lhyt] pi perid inl- 
y l]ethy l]-2 ■ m ethy 1 -6, 7, E,9- Letra nyd ro-4 H- py rido [ 1,2-o]py r rm i d in - 4-one, 

* (9/?5}-3-[2-[4-(ó-Fluoro-l ( 2-ben^isoxazai-3-yJ)pipericiin4 -ylJethylJ-9-hy- 
droxy- 2-methyl -6,7, 8,9-tetrahy d ro-4 H-py rido[ 1 , 2-a] py ri m id i n-4-on e, 

ń 3 -{2 -1 ■4 -{Benzisoxazol -3-ył)pipertdm-1 -y IJethy 1} -2- methyl-6,7,8,9-te tra hy¬ 
drol H- pyridof 1,2-a] py rim id in^Tone. 

•Thls impurity may not be relevant to all manufacturing processes. 

♦ 342-[4-(2,4-DifIuorobenzoyf)pipendin* *1 -yl]ethyl]-2»meihyF6, 7,8,9-tetrahy- 
d ro-4 B-py rido[1,2-o] py ri mi di n ■ 4 -one. 

9 3-[2*[4-{5-Fluoro-l ,2-benzisoxazol- 3-yl)ptperidin-l -yllethyl]-2-methyl-6, 7, 
B H 9-tetrahydro-4 tf-pyrido[ 1,2-a]pyrimidin-4-one (also known as 54luororis- 
peridone}, 

h (6&5> 3 -[2-[4 "(6-F luoro-1,2-benzi soxazol- 3 -y i)piperi din-1 -y l]el hy l]-2,6-d i- 
methy 1-6,7,8,9- tetra hydm-4 H- pyf ido[ 1 ,2- a] py rim kfln-4 -one. 

5PECIFIC TESTS 

* Loss ON Drying (73 T) 

Analysts: Dry under vacuum at 80 c for 4 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREIV3ENTS 

* Packaging and Storage: Preserve tn welf-dosed contam- 

ers. Storę at room temperaturę. 

* USP Reference Standard* (11) 

USP Risperidone RS 

USP Risperidone Related Compound C RS 
3-[2-[4-(4-Fiuoro-2-hydroxybenzoyl)piperidin-T-yl]ethyl]- 
2-methyi-6,7,8,9-tetrahydrO“4H-pynao[l,2-cx]pyrimidin- 
4-one hydrochloride. 

C^H^FNv0 3 ■ HCI 448,94 


Risperidone Orał Solution 

DEFINmON 

Risperidone Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of risperidone 
(CaiHwFN^Oj). it may eon tai n a suitable pre$ervative. 

IDENTIFICATION 

• The retention time of the major peak of the Sampfe solu¬ 
tion corresponds to that of the Standard solution, as ob- 
Eained in tne Assay. 


ASSAY 
• Procedurę 

Buffer: 5.0 g/L of ammonium acetate in water 
Mobile phase: Acetonitrile and Buffer (11:39) 

System suitability solution: 0.25 mg/mL of USP Risper¬ 
idone Related Compounds Mixture RS prepared as fol- 
lows. Weigh USP Risperidone Related Compounds Mi¬ 
turę RS into a suitable volumetnc fiask, Dis$olve first in 
20% of the fiask volume of methanol, Add 20% of the 
fiask volume of water followed by 50% of the fiask vol- 
ume of Buffer, and allow to cool to room temperaturę. 
Dilute with methanol to voiume. 

Standard stock solution: 1 mg/ml of USP Risperidone 
RS in methanol 

Standard solution: 0.2 mg/ml of USP Risperidone RS 
prepared from the Standard stock solution as fol lows. 
Transfer 5.0 ml of the Standard stock solution to a 
25-m.L. volumetric fiask. Add 5.0 mL of water followed 
by 12.5 mL of Buffer, and aflow to cool to room tem¬ 
peraturę. Dilute with methanol to volume. 

Sam ple solution: Nominał concentration of 0.2 mg/ml 
of risperidone prepared from Orał Snlution as fnllows. 
Transfer an amount of Orał Solution, equivalent to 5 mg 
of risperidone to a 25-mL vo!umetric fiask, add 12.5 mL 
of Buffer, fili with methanol almost to volume, and mix 
well. Atlow to cool to room temperaturo, and dilute 
with methanol to volume. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 

Flow ratę: 1.5 mL/rnin 

fnjection yolume: 1 0 pl 

Run time: 2 times the retention time of risperidone 
System suitability 

Samples: Sysfe/n suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability reguirements 

Resoiution: NLT 1.5 between bicyclorisperidone and 
Z-Gxime, System suitability solution 
Reiative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ris¬ 
peridone (C^H^FN^O*) in the portion of Orał Solution 
taken: 

Result = (r^/rs) x (Q/Cu) x 100 

r u - peak response of risperidone from the Sample 
solution 

r* = peak response of risperidone from the 
Standard solution 

C$ - concentration of USP Risperidone RS in the 
Standard solution (mg/ml) 

Cy - nominał concentration of risperidone in the 
Sample solution (mg/mL) 

Accep tance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Deliverable Volume (698): Meets the reguirements 

IMPURIT1E5 
« Organic Impurities 

Buffer, Mobile phase, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay . 

Standard stock solution: 5 pg/mL of USP Risperidone 
RS rn methanol 

Standard solution: 1 pg/mL of USP Risperidone RS 
from the Standard stock solution prepared as fol lows. 
Transfer 5.0 ml of the Standard stock solution to a 





















25-mL volumetric fiask. Add 5.0 mL of water followed 
by 12,5 mL of Buffer, and allow to coof to room tem¬ 
peraturę, Dilute with methanol to volume. 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times,] 
Suitability requirements 

Resolution: NLT 1,5 between bicyclorisperidone and 
Z-oxime, System suitability solution 
Relative standard deviation: NMT 10%, Standard 
solution 
Analysrs 

Sa m pies: Standard solution and Sample solution 
Calculate the percentage of each Impurify in the por- 
don of Orał Solution taken: 

Result = (ruifi) * (G/Cu) x (1/0 x 100 

fu = peak response of each individual impurity 
from the Sample solution 
r$ - peak response of risperidone from the 
Standard sofution 

Cs ~ concentration of USP Risperidone RS in the 
Standard solution {mg/ml) 

Cu = nominał concentration of risperidone in the 
Sample solution (mg/mL) 

F - relative response factor (see Tobie 7) 
Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Relative 

Retention 

Time 

ReBative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Risperidone cis-N- oxide fl 

033 

0.97 

050 

Bicydonsperidoneh 

0.43 

0.67 

0.50 

Z-OxEme^ 

0.53 

. _ 

__ 

Risperidone 

TO 

_ 

_ 

Any unspecffied 
depradation product 

— 

1.0 

0.20 

Totai impurities 

— 

— 

1.0 


o's-3i-[2-[4-(6-FEuorG-l r 2-benztsoxazol-3-yl)-l -pipEridiny]]ethy |]-6,7,8,9- 
tetrahydro-2-meth y f-4 H-py rido [ 1 ,2-a] pyrimi d i n ■-4-o n e, Nox ide m o nohy- 
drate, 

b 3-C4-Fluoro-2-hydTOxypheny!)'1 -f2-(6,7,8 r 9-tetralwdro-2-methyl-4-oxo- 
4 mpyńd o-[ 1 1 2-ajpy rimidm-3-y f) etnyJ] - T -aza-2 -azon ta bl Cyd o [2.2.2]oct- 2- 
ene sali. 

c (Z)- 3 -[2-[4-(2 r 4 - Difl u orop h e ny l Xhyd roxyim i n o) m ethyI ]-1 -pIper- 
idi ny I ] ethy I ] -6,7 r 8,9- te t rah yd ro-2-me thy 4 H-py ri daf 1,2 -a] py ri mi d in-4 -o n e. 
[Note—P rncess impurity, not to be quantifted in the drug product, It is 
used to establish system suitability Dnly,] 

5PEC0F0C TESTS 

« PH (791): 2.0^.0 

® ftflfcROBiAL Enumeration Tests (61) and Tests for Specj- 
fied Mickookganjsms (62): The total aeroblc mtciobia] 
count does not exceed 1Q 2 cfu/mL. The total yeasts and 
molds count does not exteed 10 1 cfu/mL. It meets the 
requiremenfs of the test for absence of Escherichia colt. 

ADDJTSONAL REQU! REMENTS 

« IPackaging and Storage: Presen/e in light-resistant con- 
tainers, Storę at controEled room temperaturę, Do not 
freeze. 

O USP Reference Standards (11) 

USP Risperidone RS 

USP Risperidone Related Compounds Mixture RS 

Contains a mixture of the following four compounds: 

Risperidone. 

Risperidone c/s-N-oxide: ris-3-[2-[4-(6-Fluoro-1,2- 
benzisoxazol-3“yl)-1-pEperidinyl]ethyl]-ó,7,8,94:etrahy- 
dro-2-methyl-4f/-pyndo[1,2-o]pyrimidin-4-Gne, N- 
oxide. 


Bicyclorispendone: 3-(4-Fluoro-2-hydroxyphenyl)-1 - 
[2-(6 / 7 f 8,9-tetrahydro-2-methyh4-oxo-4/ L /-pyrido-[1,2- 
o]pyrimidin-3-yl)ethyl]-2-aza-1-azoniabicyclo[2.2.2]oct- 

2 -ene iodide. 

Z-Oxime: (Z)-3-[2-[4-( 2,4-DEfluGrQphenyE)(hydroxyi mi¬ 
no) methy[j-1-pi peridiny!]ethyl]-6,7,8,9-tetrahydro- 
2-methyf-4N-pyrido[l ,2-o]pyrimidm-4-one. 


Risperidone Tafolets 

» Risperidone Tablets contain not less than 
90.0 pereent and not morę than 110.0 percent of 
the labeled amount of risperidone (C23H27FN4O2). 

Packagmg and storage—Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Risperidone RS 

3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yI)piperidino]ethyt]- 
6 ,7,8,9-tetrahydro-2-methy[-4H-pyndo[l,2-a]pynmiclin- 

4-one [CAS-106266-06-2], 

410,48 

Identification— 

A: Infrared Absorption — 

Test solution —Grind an appropriate number of Tablets to 
prepare a 550 + 50 pg per mL solution of risperidone in 
ethyl acetate. Shake the solution for 30 minutes, and centri- 
fugę for 20 minutes, Evaporate 5 mL of the supernatant with 
the aid of a stream of nttrogen to 2 mL on a warm water 
bath, Add 150 + 50 mg of KBr powder, mix welt, and evap- 
orate to dryness, Grind the dried mixture, and press a smali 
amount into a transparent pellet (197K). 

Standard solution —Grind about 2 mg of USP Risperidone 
RS with about 200 mg of KBr powder, and press into a 
transparent pellet 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that En the 
chromatogram of the Standard preparation , as obtained in 
the Assoy, 

DassoBution (711)— 

Medium: 0.1 N hydrochloric acid; 500 mL, 

Apparatus 2: 50 rpm, 

77me: 45 minufes. 

Determine the amount of C 21 H 27 FN. 1 G 2 dissolved by em- 
pJoylng the following method. 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (65:35), and add 1 mL of trifluoroace- 
tlc acid to each 1 L of the mixture. Adjust with ammonium 
hydroxide to a pH of 3,0. Make adjustments if necessary 
(see 5ysfem Suitability under Chromatography (621)). 

Standard solution —Dlssołve an accuratefy welghed quan- 
tity of USP Risperidone RS En Medium, and dilute quantlta- 
tively, and step wis e Ef necessary, with Medium to o b ta En a 
solution baving a known concentration of about 0.006 mg 
per mL. 

Test solution —Use portEons of the solution under test, and 
pass tbrough a sui table fi Eter havlng a porosi ty of 35 pm. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 237-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm pacldng 
LI, The flow ratę is about 1 5 mL per minutę. Chromato¬ 
graph the Standard solution as dlrected for Procedurę: the 
retention tjme of risperidone is about 2.1 minutes, and the 
relative standard deviation for replicate injections is not 
morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard solution and the Tesf solution into the chro- 
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matograph, record the chromatograms, and measure the 
peak responses, Calcufate the percentage of C23H2?FN 4 0 2 
dissolved by the formuEa: 

r v x C s x 500 x 100 
r s * l 

in which r u and r s are the peak responses obtained from the 
Test solution and the Standard solution, respeetive]y; C s is the 
concentration, in mg per mL, of USP Risperidone RS in the 
Standard solution; 500 is the volume, in mL, of Medium; 100 
is the conversion factor to percentage; and L is the Tablet 
label claim in mg. 

Tolerances —Not [ess than 75% (Q) of the labeled amount 
of Q 3 Hz7 FN,02 is dissolved in 45 minutes. 

Uniform! ty of dosage units (905)— 

Mobile phase and Chromatographic system —Proceed as di- 
rected for Dtssolution . 

Standard solution -—DissoJve an accurately weighed quan- 
tity of USP Risperidone RS in a suitabJe volumetnc fiask, and 
diiute quantitatively with 0.1 N hydrochloric acid to obtain 
a solution having a known concentration of about 0.03 mg 
of risperidone per ml. 

Test solution —Transfer one Tablet into a 100-mL volumet- 
ric fiask, add 50 mL of 0.1 N hydrochforic acid, and shake 
mechanically for about 30 minutes. Diiute with 0,1 N hydro¬ 
chloric add to volume, and rmx. Pass a portion of this solu¬ 
tion through a suitable filter having a 0.2-jim or finer poros¬ 
iły, and use the fil tratę. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the risperidone peak* Calculate the quantitiy, in mg, 
of risperidone (C^H^FN^O^) in the portion of Tablets taken 
by the formula: 

CfA,/r s )100 

in which C is the concentration, in mg per mL, of USP Ris- 
peridone RS in the Standard solution; and r u and rj are the 
peak responses obtained from the Test solution and the Stan¬ 
dard solution, respeeth/efy. 

Related co m po iur n dis— 

Mobile phase and Diluent —Proceed as di rected in the As- 
say. 

Standard solution —Prepare as di rected for the Standard 
preparation in Lhe Assay. 

Diluted sodium hydroxide —To 1 L of water in a beaker, 
add 0.1 N sodium nydroxide dropwise to obtain a pH of 
about 8.5. 

Diluted hydrogen peroxide ■—Di tutę 1 mL of hydro gen per- 
oxide with water to 500 mL. 


Peak Identification solution —Suspend 10 mg of USP Ris- 
peridone RS in 10 mL of Diluted sodium hydroxide in a 
1 CO-mL volumetric fiask. Storę the fiask at 90° for 24 hours. 
Cool the solution to room temperaturę, Add 10 mL of aque- 
ous Diluted hydrogen peroxide to the fiask, and storę at 90° 
for an additional two hours, Coot the mixture to room tem¬ 
peraturę, and diiute with methanol to volume. 

Test solution —Use the Assay p repa radon, 

Chromatographic system (see Chromatography (621})— 
Proceed as directed in the Assay. Chromatograph about 
20 p.L of the Peak identiffeation solution i, record the peak re¬ 
sponses as di rected for Procedurę, and identify the peaks us- 
ing the relative retention times given in Tobie 1: the resolu- 
tion, /?, between the trans-N -oxide and ds-N -oxide is not 
less than 1.2. [notę— The approximate relative retention 
times given in Table i are for rdentification purposes onfy.] 

Procedurę —Inject a vo!ume (about 20 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the responses for al] of the peaks. Calculate 
the percentage of each impurity in the portion of Tablets 
taken by the formula: 

100(1 /R)(nfrs) 

in which fl is the appropriate relative response factor as 
listed En Tobie 1; n is the peak response for each impurity in 
the Test solution; and r$ is the peak response of risperidone 
in the Test solution: not morę than 03% of any individuaf 
unidentified impurity is found, not morę than 03% of any 
IndMdual specified impurity is found, and not morę than 
1 .0% of total impuritles is found, 

Assay— 

Diluent —Prepare a degassed mixt.ure of methanol and 
water (80:20). 

Solution A —Prepare a filtered and degassed mixture of 
water, acetonltrile, and trifluroacetic acid (80:19.5:0.1). Ad- 
just with ammonium hydroxide to a pH of 3.0. 

Solution B —Prepare a filtered and degassed mixture of 
water, methanol, and triffuoroacetic acid (61:39:0.1). Adjust 
with ammonium hydroxide to a pH of 3.0. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as di rected for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma¬ 
tography {621)), 

Standard preparation —Transfer an accurately weighed 
ąuantity of USP Risperidone RS to a suitable volumetric fiask, 
and dissolve En and diiute quantitative!y with Diluent to ob¬ 
tain a solution having a known concentration of about 
0.1 mg per ml. 

Assay preparation —Transfer an accurately weighed por¬ 
tion of not fewer than 10 Tablets to a yolumetric fiask that 
can accommodate a finał concentration of 0.1 mg of risper¬ 
idone per mL. Add an appropriate amount of water equiva- 


Table 1 


Peak Itfentfication 

Approximate Relative 
Retention Time (RRT) 

Re!ative Response 

Factor /fi) 

Limit of Impurity 

Bicydorisperidone J 

0.68 

0,81 

Not morę than 0.5% 

Risperidone 

1.0 

1.0 

— 

Risperidone trans-N- oxide^ 

1.65 


Not ąuantified, Used for 
Identification and system 
suitability theck only. 

Risperidone ds-N-oxide 3 

1.81 

0.95 

Not morę than 0.5% 

Any ot Her unspedfied degradation 
product 

— 

1.0 

Not morę than 0.3% 

Totaf impurities 

— 

— 

Not morę than 1,0% 


1 H4-fluar0-2-hydroxyphenyl)-l -[2-(6,7,8,9-tetrahydro-2-methyi-4-oxo-4N-pyndoqi,2-a]pyrimEdin-3-yI)«ethy 1]-2-aza-T -azoniabicydo[2.2.2]oct-2-ene iodrde, 

2 trons-3-[2 -[4- (6 -fi uoro-1 , 2-benzi sox a zol - 3 -y E)-1 ■ p iperi d iny l]ethy I ]- 6,7, 8, 9-tetrahy d ro -2-methyi -4 W-py rido [1 , 2 -a] py rim i d in-4- on e, N- oxide mon ohy dra te . 

3 3 -[2T4 -{6-fl uo ro-1,2 -b enziso xazo I ■ 3 -y I )*1 -pi per id i ny I ] e t hyT6,7, B, 9 -tetr a hydr o-2-m ethyl ■ ^ W- py ri d op, 2 -a]py ri m idi n -4-o ne, ide mo nohy dra te. 







lent to 20% of the total volume of the yolumetric fiask, and 
mechanically shake for about 30 minutes. Add a volume of 
methanol equivalent to 60% of the total volutne of the vol- 
umetric fiask, and mechanically shake for about 30 minutes. 
Dilute with methanol to volume, and mix to obtain the finał 
0.1 mg per mL concentration. Pass a portion of this solution 
through a suitable fiiter having a 0.45* *pm or finer porosity, 
and use the filtrate. 

Chromotographic system (see Chromatography (621)}—The 
liquid chromatograph is eauipped with a 275-nm detector 
and a 4.6-mm x 1 5-cm column that contains 5-pm packing 
LI. The flow ratę is about 2.5 ml per minutę. The column is 
maintained at room temperaturę. The chromatograph is 
programmed as follows. 


Tinie 

(minutes! 

Solution A 
(%> 

5o/ut/on B 
(%> 

Elution 

0-8 

100 

0 

isocratic 

8-16 

100^0 

0-4100 

linear gradient 

16-20 

0 

100 

isocratic 

20-21 

0-4100 

IU0-K) 

linear gradient 

21-30 

100 

0 

re-eauilbration 


Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the taili ng factor of 
risperidone is not morę than 2.5; and the relatiye standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 2Gpl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the risperidone peak. Calculate the 
percentage of the labeled amount of risperidone 
(C^H^FN-tO-) in the portion of Tablets taken by the 
formula: 

10O(C,/Ct/)(r v / r$) 

in which Q is the concentration, in mg per mL, of USP 
Risperidone RS in the Standard preparation; Cu is the concen- 
tration, in mg per mL, of risperidone in the Assay prepara¬ 
tion i; and r v and r* are the peak responses of risperidone 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


Risperidone Orally Disintegrating 
Tablets 


DEFINITION 

Risperidone Orally Disintegrating Tablets eonta.in NLT 90.0% 
and NMT 110.0% of the labeled amount of risperidone 
(G.hbmCh), 

IDENTIFICATION 

® The retention time of the major peak of the Sample solu- 
tion corresponds to that of the Standard solution, as ob¬ 
tained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitnle, trifluoroacetic add, and 
water (200: 1.5; 800). Adjust with ammonium hydrox- 
ide to a pH of 3.0. 

Diluent: Methanol and 0,1 N HCI (40:60) 

System suitabiiity solution: 0.1 mg/mL of USP Risper- 
Idone Related Compounds Mfocture RS prepared as fof- 
lows: Dissolve first in 20% of the fiask yolume of meth- 
anoL Dilute with Diluent to voiume. 

Standard solution: 0,1 mg/mL of USP Risperidone RS 
in Diluent 


Sample solution: 0,1 mg/mL of risperidone in Diluent 
from NLT 13 Tablets, [NOTĘ—Sonicate for 30 min,] 
Chromatographic system 
(See Chromatography (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 275 nm 

Column: 3,0-mm x 15-cm; 3.5-pm packing LI 
Flow ratę: 0.8 mL/min 
Injection size: 10 pi 

Run time: 2,2 times the retention time of risperidone 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[NOTĘ—For relatiye retention times, see Impunty Tahle 1 
under Organie ImpuritiesĄ 
Suitabiiity regulrements 

Resolution: NLT 1.8 between Z-oxime and bicycloris- 
peridone, System suitabiiity solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 23 H 27 FN 4 O 2 in the portion 
of Tablets taken: 

Result = (ru/rs) x (Q/Cu) x 100 

ru = peak response of risperidone from the Sample 
solution 

r s = peak response of risperidone from the 
Standard solution 

C 5 = concentration of USP Risperidone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of risperidone in the 
Sample solution (mg/mL) 

Acceptance enteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

• DiStNTEGRATlON (701) 

Test 1: NMT 30 s 

Test 2: NMT 60 5. [NOTĘ—If the product complies with 
this fest, the labefing indicates that the product meets 
USP Disintegration Test 2Ą 

* Dissolution (711) 

Medium: OJ N HC!; 500 mL 
Apparatus 2: 50 rpm 
Time: 10 min 

Buffer: 8,7 g/L of dibasic potassium phosphate in 
water. Adjust with phosphoric add to a pH of 7.8. 
Mobile phase: Acetonitrile and Buffer (45:55) 

Standard solution: (L/500) mg/mL of USP Risperidone 
RS in Medium, where L is the label claim in mg/Tablet. 
Sample solution: Pass 10 ml_ of the solution under test 
through a suitable nylon filter of 0,45-pm porę size, 
Chromatographic system 
(See Chromatography (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 10-cm; 5-pm packing LI 

Column temperaturę; 28 ± 3° 

Flow ratę: 2 mL/min 

Injection size: 20 pL. [Notę —Use 40 pL for Tablets la¬ 
beled to contarn 0.5 mg of risperidone,] 

Run time: 2 times the retention time of risperidone 
System suitabiiity 
Sample: Standard solution 
Suitabrlity reguirements 
Relatiye standard deviatton: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 23 H 27 FN 4 O 2 dissolved: 

Result ^ (rn/rs) x (C s /L) x V x 1 00 

r u = peak response from the Sample solution 
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Impurity Table 1 


r* = peak response from the Standard solution 
C s - concentration of the Standard solution 
(mg/mL) 

L = label clalm (mg/Tablet) 

V = volume of Medium, 500 ml 
Tolerances: NLT 80% (Q) of the labeled amount of rls- 
peridone h dissoived, 

® Unjformity of Dosage Units (905): Meet the 
reguirements 

Procedurę for eon tent uniform i ty 
Mobile phase: Proceed as directed m the Dissolution 
test* 

Standard sofution: (L/100) mg/mL of USP Risperidone 
RS in 0.1 N HC1, where L is the Tablet label daim in 
mg 

Sample solution: Transfer 1 Tablet to a 100-mL volu~ 
metric fiask, and dliute with OJ N HCI to voJume to 
obtain a nominał concentration of (L/100) mg/mL of 
risperidone, where L is the label claim in mg/Tablet, 
Sonicate for 30 min at 40°. 

Chromatographic system: Proceed as directed in the 
Dissolution test. 

Injection size: 20 pL 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 23 H 27 FN 4 O 2 in the por- 
tion of Tabfets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

Tu = peak response of risperidone from the Sample 
solution 

h = peak response of risperidone from the 
Standard solution 

Cs = concentration of USP Risperidone RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of risperidone in the 
Sample solution (mg/mL) 

IMPURITIES 
Organie Impurities 
° Procedurę 

Mobile phase, Diluent, System suitability solution. 
Standard solution, Sample solution, 

Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Anaiysis 

Sample: Sample solution 

Calculate the percentage of any indivldual impurlty in 
the portion of Tabiets taken: 

Result = (Wru 2 ) x (1/F) x 100 

rui = peak response of any indivtdual impurlty 
from the Sample solution 

rui - peak response of risperidone from the Sample 
solution 

F = relative response factor (see Impurity Tobie 1) 
Acceptance criteria 

lndividual impurities: See Impurity Table 1. 

To tai impurities: NMT 1.0% 


Marne 

Relative 

Retention 

Time 

Relatiue 

Response 

Factor 

Acceptance 

Criteria, 

7-Oxime ±j1 

0*59 

TO 


Bicyclorisper- 

Sdone* 1 

0.66 

0.86 

0.3 

Risperidone 

TO 

TO 


Risperidone ck-N- 
oxide c 

1*7 

0.97 

o.s 

Any unspedfied 
degradation 
product 


TG 

0.2 


* Proces* impurity; it is used to esiablish system suitability on ty* 

J (Zl-B-tZ-U^lJ-DifluorophGnylKhydroKyiiriinoJmethyljn -piper- 
i d iny Ijethy I] -6,7,8,9-te Łra hyd ro-2-methy I -4 H-py rido [1,2 -a ] py ri mid in -4-on e, 
b M4-Fluoro-24iydroł<yphenyl)-1 -[2-(6,7,8,9-tetrahydro-2-methyI-4 -oko- 
4 H-py ri d □-[ } ,2- a J py ri m id in -3 -y l}ethy I ]- 2-aża-1 -azon ja b Ecy cl q [2.2*2] OCt-2- 
ere. 

tfs-3 -[ 2-[4-(6- FI uo ro-1,2-benz i 50 X szol ■ 3 -y 1)4 -piperidinyl jethylj-6,7,8,9-tet- 
ra^ydro-2-methyM H-py ridofT ,2-ajpyrimidln-4-one,M-oxide. 

ADDITJONAL REQUBREEV3ENTS 

* Fackageng and Storage: Preserve in welhdosed, light- 
reslstant containers. Storę at eon troi Jed room 
temperaturę. 

* Labeling; When morę than one Disintegration test is 
given, the labeling States the Disintegration test used oniy 
If Test 1 is not used. 

® USP referenge standards (11) 

USP Risperidone RS 

4H-Pyrido[1,2-o]pyrimidin-4-one, 3-[2-[4-(6-f!uoro-1,2- 
benzisoxazGl-3“yl)J-piperidinyl]ethy]]-ó,7,8,9-tetrahy~ 
dro-2-methyl-, 

3-[2-[4-(6-Fluoro-1,2-benzisoxazol-3-yl)piperidino]ethy3]- 

ó,7,8,9-tetrahydm-2-methyMff-pyrido[l / 2-o]pyrlmidim 

4-one* 

C 23 H 2? FN402 410.48 

USP Risperidone Related Compounds Mixture RS 

Contains a mixture of the fol łowi ng four compounds: 

Risperidone. 

Risperidone c/5-N-OXtde: ris-3-[2-[4-(ó-Fluon>1,2- 
benzisoxazol-3-yl)-l-piperidiny[]ethyl]-ó,7,8,9-tetrahy- 
dro-2-methy!-4tf-pyndo[l,2-a]pynrnidin-4-one, N- 
oxide* 

Bicyclonsperidone: 3-(4-Fluoro-2-hydroxyphenyl)-1 - 
[2-(6,7 / 8,9“tetrahydro-2-methyL4-oxo-4H-pyrido-[1,2- 
a] pyrimid in- 3-yl)ethy l]-2-aza-1 -azon ia bicydo[2.2.2]oct- 
2-ene iodlde. 

Z-Oxime: (Z)-3-[2-[4-(2 l 4-Difluorophenyl)(hydroxyimi- 
n o) methyI]-1 - p i pe r i d i nyI ] e thy 1-6,7,8,9- tetra hyd ro - 
2-methyMH“pyrido[1,2“0]pyrlmidin-4-one. 


Ritodrine Hydrocfoioride 



C 1? H 2 ,N0 3 .HCI 323.81 

Benzenemethanol, 4-hydroxy-ot-[1 -[ 

[2-(4-hvdroxyph enyl)ethyIJa m rnojethyI]-, hyd rochloride, 
<**, 5*)-, 

erythro-p-Hydroxy-oĄl -[(p- 

hydroxyphenethyf)amino]ethyl]benzyl alcohoi hyd rochlo¬ 
ride [23239-51-2]. 













» Ritodrine Hydrochloride contains not less than 
97,0 percent and not morę than 103.0 percent of 
Ci ? H 2 i NOi - HCI, calculated on the dried basis. 

Packagmg and storage —Preserve in tight eontainers. 
Storę at 25°, excursions permitted between 15° and 30°, 

U5P Reference standards (11)— 

USP Ritodrine Hydrochloride RS 

Bdentification— 

A: The IR absorption spectrum of a potasslum bromide 
dispersion of it exhibits maxima only at the same wave- 
lengths as that of a similar preparation of USP Ritodrine Hy¬ 
drochloride RS. 

8 : The retention time of the ritodrine hydrochloride En 
the Assay preparation obtained sn the Assay corresponds to 
that of the Standard preparation obtained in the Assay. 

C: A solution (1 in 100) responds to the tests for Chloride 
(191). 

pH <791); between 4.5 and 6.0, in a solution (1 in 50). 

Loss on drying <731); Dry Et at 105° for 2 hours: it loses 
not morę than 1.0% of its weight. 

Resirfue on igmtścm (281); not morę than 0.2%. 


Delete the foiiowing: 

*Heavy metals, Method II <231): not morę than 0.002%. 

<ł (Olficbl l-jart-2D1&} 

Reiated compounds— 

Mobile phase and Chromatographic system —Prepare as di- 
rected in the Assay. 

Test preparation —Prepare a solution containing about 
1 mg of Ritodrine Hydrochloride in each mL of Mobile 
phase . 

Diluted test preparation —Quantitatjvely dilute a suitable 
volume of the Test preparation with Mobile phase to obtain a 
solution having a known concentration of 0.01 mg per ml 
of ritodrine hydrochloride. 

Procedurę —Chromatograph the Test preparation and the 
Diluted test preparation , as airected in the Assay. The relative 
retention times are about 03 for tyramine, 0.65 for erythro - 
1-{4-ketocydGhexyl)-2-[(1-hydroxyphenethyl)arninoJ propa¬ 
nol-!, 0.85 for erythro-p-hydroxy-[\ ~(4-ketocydohexy!etn- 
yl)amino]ethyl benzyl alcóhol, 1.0 for ritodrine, 1.15 for 
threo diastereomer of ritodrine, and 2.3 for p-hydroxy-/Hp“ 
hydroxyphenethyl)ammo]propiophenone. Determine the 
peak responses for ritodrine and for the reiated compounds 
from the chromatograms obtained from the Diluted test 
preparation and the Test preparation , respectivety. CalcuEate 
the percentage of reiated compounds found: not morę than 
0.5% of any EndEvidual impurity and not morę than 2.0% of 
to tal impurities is found. 

Assay— 

Mobile phase —Dissolve 6.6 g of dibasic ammonium phos- 
phate and 1.1 g of sodium 1-heptanesulfonate in 700 mL of 
water, and mix with 300 mL of methanol. Adjust by the 
addition of phosphoric add to a pH of 3.0, mix, filter, and 
degas. Make adjustments Ef necessary (see System Suitability 
under Chromatography <621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Ritodrine Hydrochloride RS En Mobile phase 
to obtain a solution having a known concentration of about 
0,2 mg per mL, 

Assay preparat/on—Transfer about 200 mg of Ritodrine 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in Mobile phase , dilute with Mobile phase to 
volume, and mix. Transfer 10.0 mL of this solution to a 
100-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 


System suitability preparation —Dissoive about 20 mg of 
Ritodrine Hydrochloride in about 50 mL of Mobile phase . 

Acd 5.6 ml of sulfuric add, dilute with Mobile phase to 
100 mL, and mix. Heat a portion of this solution for about 
2 hours at about 85°, and then cool to room temperaturę. 
Cautioifsly mix 10.0 mL of the cooled solution with 8.0 mL 
of sodium hydroxide solution (1 in 10), and allow to cool. 
This solution contains ritodrine and its threo diastereomer. 

Chromatographic system —The chromatograph is 
equipped with a 4.6-mm x 25-cm stainless Steel column 
that contains packi ng L7 and an UV detector that mon i tors 
absorption at 214 nm. Chromatograph about 50 pL of the 
System suitability preparation: the resolution between 
ritodrine and its threo diastereomer is not less than 1.0. 

[notę —Chromatograms obtained as di rected for this test, 
exnibit relative retention times of 1.0 for ritodrine and ap- 
proximately 1.2 for the threo diastereomer.] 

Procedurę —Separately inject equa! volumes (20 to 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph (see Chromatography (621)) by means of 
a suitable sampling valve. Record the chromatograms and 
measure the peak responses. Calcu la te the quantity, in mg, 
of C 17 H 3 iN0 3 ■ HCI in the portion of Ritodrine Hydrochloride 
taken by the formula: 

1000 C(rv/rs) 

In which C is the concentration, in mg per mL, of USP 
Ritodrine Hydrochloride RS in the Standard preparation; and 
ru and are the peak responses for Ritodrine Hydrochloride 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Ritodrine Hydrochloride lojectioo 

» Ritodrine Hydrochloride Injection is a sterile so¬ 
lution of Ritodrine Hydrochloride in Water for ln- 
jection. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of C 17 H 21 NO 3 * HCI. 

Packaging and sto ragę —Preserve in single-dose contain- 
ers, preferably of Type I glass. Storę at room temperaturę, 
preferably beEow 3 OT 

USP Retference standards (11)— 

USP Ritodrine Hydrochloride RS 
USP Endotoxin RS 

Udemtifficat&on— The retention time of the ritodrine hydro- 
thloride in the Assay preparation obtained in the Assay cor¬ 
responds to that of the Standard preparation obtained in the 
Assay, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.5 USP Endotoxin Unit per mg. 
pH (791): between 4.8 and 5.5, 

Ofher requirementS“lt meets the reąuirements under in- 
jectians and fmpianted Drug Products <1). 

Assay— 

Mobile phase , Standard preparation , and System suitabiiity 
preparation —Proceed as di rected in the Assay under 
Ritodrine Hydrochloride. 

Assay preparation —Dilute an accurately measured vofume 
of njection, equivalent to about 20 mg of ritodrine hydro¬ 
chloride, with Mobile phase to 100.0 mL, and mix. 

Chromatographic system —Proceed as di rected in the As¬ 
say under Ritodrine Hydrochloride except that the liquid chro¬ 
matograph is equipped with a 275-nm detector. 

Procedurę—Proceed as di rected in the Assay under 
Ritodrine Hydrochloride . Calcu la te the guantity, in mg, of 
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Ct 7 H 2 iMG 3 * HO in each ml_ of the Injection taken by the 
formula: 

(100 C/V)(ru/rs) 

in which Vh the vo!ume, In ml, of Injection taken, and the 
other terms are as defined therein. 


Ritodrine Hydrochloride Tablets 

» Ritodrine Hydrochloride Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
eent of the labeled amount of C17H21NO3 ■ HCI. 

Packaging and stora ge—Preserve in tight containers. 
Storę at room temperaturę, preferably befow 30°, 

USP leference standards (11)— 

USP Ritodrine Hydrochloride RS 

Identifkation—The retention tEme of the Tabfets in the 
Assay preparation obtained in the Assay corresponds to that 
of the Standard preparation obtained in the Assay. 

Dissolution (711)-— 

Medium: 0.01 N hydrachlaric acid; 900 mL 
Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę—Determine the amount of C [7 HjiNO^ ■ HCI dis- 
solved by employincj the procedurę set forth En the Assay, 
using a filtered portion of the solution under test as the 
Assay preparation In comparison with a Standard solution 
having a known concentration of USP Ritodrine Hydrochlo- 
ride RS in the same Medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of Ci^H^iNfOj ■ HCI is dEssofved in 30 minutes. 

Uniform i ty of dosage units (905); meet the require- 
ments. 

Procedurę for cantent uniform i ty —Tra nsfer 1 Tabiet to a 
200-mL vo!umetric fiask, add about 5 mL of water, and stir 
untEI disintegratfon is complete. Add about 150 mL of meth- 
anoiic sulfuric acid solution (0.005 M sulfuric acid in metha- 
noi), conttnue stirring for an additional 15 minutes, dilute 
with methanolic sulfuric acid solution to volume, and mix. 
Filter a portion of the mixture, discarding the first 20 mL of 
the filtfate. Dissolve an accurateiy weighed quantity of USP 
Ritodrine Hydrochloride RS in methanolic sulfuric acid solu¬ 
tion, and dilute quantitatively and stepwise with the same 
solvent to obtain a Standard solution having a known con¬ 
centration of about 50 pg per mL. Concomitantly determine 
the absorbances of both Solutions in 1-tm cells at the wave- 
length of maximum absorbance at about 276 ną with a 
suitable spectrophotometer, using methanolic sulfuric acid 
solution as the blank, Calculate the guantlty, in mg, of 
G ? H 2 iN 0 3 ■ HCI in the Tablet taken by the formula: 

(TC/DKAu/As) 

in which T is the labeled guantity, in mg, of ritodrine hydro¬ 
chloride in the Tablet, C is the concentration, in jug per ml, 
of USP Ritodrine Hydrochloride RS in the Standard solution, 

D is the concentration, in jug per mL, of ritodrine hydrochlo¬ 
ride in the solution from the Tablet based upon the labeled 
guantity per Tablet and the extent of dilution, and Au and A* 
are the absorbances of the solution from the Tablet and the 
Standard solution, respectiveiy. 

Assay— 

Mobile phase, Standard preparation , and System suitabiiity 
preparation —Proceed as directed in the Assay under 
Ritodrine Hydrochloride . 


Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurateiy weighed portion of 
the powder, equivalent to about 20 mg of ritodrine hydro¬ 
chloride, to a 100-mL volumetric fiask, Add about 70 mL of 
Mobile phase , stir for about 15 minutes, dilute with Mobile 
phase to volume, mix, and filter a portion to remove any 
particulate matter. 

Chromatographic system —Proceed as directed En the As¬ 
say under Ritodrine Hydrochloride injection. 

Procedurę —Proceed as directed in the Assay under 
Ritodrine Hydrochloride, Calculate the quantity, in mg, of 
Cj 7 HziN 0 3 ■ HCI in the portion of Tablets taken by the 
formula: 

100 C(r u /r s ) 

En which the terms are as defined therein. 



C*H<#N«OjSa 720.94 

2,4,7,12-Tetraazatridecan-l 3-oic acid, 10-hydroxy-2-methyh 
5-(1-methylethyl)-l-[2-(l-methylethyl)-4-thiazoly]]-3,ó-cfi- 
0 x 0 - 8 ,11-Dis(pnenyfmethyi)-5“fhlazolylmethyl ester [55- 
(5/?*, 8 RM Ofl* 11 /!*)]-; 

5-Thiazoiylmethyl [(a5)-a-[(l5,35)-1 -hydroxy-3-[(25)-2-[3- 
[(2-isopropyl-4-thiazalyl)methyl]- 

3- methylureido]3-methylbutyramido]- 

4- phenylbutyl]phenethyl]carDamate [155213-67-5]. 

DEFINITION 

Ritonavfr contains NLT 97,0% and NMT 102.0% of ritonayir 
(C»H«N.OiS,), calculated on the anhydrous basis. 

IDENTIFICATION 
® A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 
solution is within 2% of the retention time of the major 
peak of the Standard solution , as obtained in the Assay, 

ASSAY 

* Procedurę 

Solution A: 4.1 mg/mL of monobasic potassium phos- 
phate in water 

Solution B: Aceton itrile, tetra hydro fu ran (inhibitor-free), 
n-butanol, and Solution A (18:8:5:69) 

Mobile phase: Solution 8 

Diiuent: Acetonitrile and Solution A (1:1) 

Standard stock solution: 2,0 mg/mL of USP Ritonavir 
RS in Diiuent [Notę—T his solution may be kept for 5 
days if refrigeratęd.] 

Standard solution 1: 0.10 mg/mL of USP Ritonavlr RS 
from the Standard stock solution diluted with Diiuent 
Standard solution 2: 0,025 mg/mL of USP Ritonavir RS 
from Standard solution 1 diluted with Diiuent 






Sampie sofution: 0,025 mg/mL of Ritonavir in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L26 
Column temperatur©: 60° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
Run time: 40 min 
System suitability 
Sampie: Standard solution 2 
Suitability reguirements 
Capacity factor, k NLT 1 3 
Corumn efficiency: NLT 5000 theoretical piates 
Tai ling facto r: 0 P 8-1.2 
Relative standard deviation: NMT 2.0% 

Anafysis 

Samples: Standard solution 2 and Sampie solution 
Calcufate the percentage of ritonavir (CbzHibNsC^) in 
the portion of RItonavir taken: 

Result - (rjrs) x ( C s /Cu ) x 100 

fu = peak response from the Sampie solution 

r s - peak response from the Standard solution 

6 - concentration of USP Ritonavir RS in Standard 

solution 2 (mg/mL) 

Cu = concentration of REtonavir in the Sampie 
solution (mg/mL) 

Acceptance cnteria: 97.O%-102.G% on the anhydrous 
basls 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2%, determfned on 
1.0 g 


Dełete the folio wlng: 

Heavy Metals, Method ii (231): NMT 20 ppm, using 
1.0 g of REtonavir and 2 ml of Standard Lead Solution 
(10 ppm Pb) in the Standard Preparation* 

o Organic Empurities 

Ritonavir is alkali sensitiye* Ali glassware shoufd be prer- 
insed with distllled water before use to remove residua! 
detergent con&mination. 

Solution A, Solution B, Mobile phase, Diluent, Stan¬ 
dard stock solution, and Standard sofution 1: Pre- 
pare as drrected in the Assay. 

Solution C: Aceton itnle, tetra hydro fu ran (Inhlbitor-free), 
n-butanol, and Solution A (47:8:5:40) 

Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Solution B 

Solution C 

(°/<0 

0 

_ 

100 

0 

60 

100 

0 


labie 1 (Continued) 


Time 

Solution B 

Solution C 

(mirt) 

(%) 

(%> 

120 

0 

100 

120.1 

100 

0 

155 

100 

0 


Identity solution: 1 mg/mL of USP Ritonavir Related 
Compounds Mixture RS in Diluent 
Standard solution 2: 5 pg/mL of USP Ritonav!r RS from 
Standard sofution 1 En Diluent. [Notę—T his is stable for 
48 hj 

Sampie solution: 1 mg/mL of RitonavIr in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L26 
Column temperaturę: 60° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
Run trme 

Standard solution 2: 40 min 
System suitability 

Samples: identity sofution and Standard sofution 2 
[Notę— See Tobie 2 for relative retention times.] 
Suitability reguirements 

Resolution: NLT 1.0 between hydroxyritonavir and 
hydantoin amlnoalcohof peaks, identity solution 
Peak-to-vaNey ratio: NLT 1 for ritonavir and the 
4-hydroxy isomer, Identity solution 
Capacity factor, 12: NLT 13, Standard solution 2 
Column efficiency: NLT 5000 theoretical piates, 
Standard solution 2 

Tailing factor: 0.8-1.2, Standard solution 2 
Re!ative standard deviation: NMT 3.0%, Standard 
solution 2 
Analysis 

Samples: Diluent , identity sofution, Standard solution 2, 
ano Sampie solution 

Calculate the percentage of each impurity in the por¬ 
tion of Ritonavir taken: 

Result = (ru/r$) x (QfCu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sampie solution 

r$ - peak response from Standard solution 2 
Cs = concentration of Standard sofution 2 (mg/mL) 

C u = concentration of Ritonavir in the Sampie 
solution (mg/mL) 

F = relative response factor (see Table 2) 

Acceptance criteria: See Table 2. 
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Table 2 


Table 2 (Continued) 


Nante 

ReJative 

Retention 

Time 

Relative 

Response 

Factor 

Acreptance 
Cr Ster ia, 
NMT (°/o) 

Mixture of ureidovaltne 
and !V-deacylva3ine 
ritonavir a 

0.07 

1.0 

OJ 

Acetamidoalcohol 11 

0.15 

1.0 

0.1 

2 ( 5-Thiazo[yJmethyl- 

dicarbamate c 

0.24 

1.37 

0.1 

Hydroxvritonavir tl 

0.36 

1,0 

0.3 

Hydantoln 

aminoalcohoh 

0.39 

0.73 

0.1 

Ritonavir 

IwdroDeróKide 1 

0.45 

1-0 

OJ 

Hyd a n to i n-ox azoi id i- 
none derlvative9 

0,47 

0,76 

0.1 

Ethyl analoq h 

0.64 

1,0 

0.1 

Mixture of BOC-ami- 
noalcohol and 
isobutoxycarbonyl 
aminoalcoho!' 

0,81 

0.74 

OJ 

Oxazolidinone 

derivativej 

0.87 

0.53 

OJ 


11 Ureidova!ine is {M‘meLhyl[(2-isopropyl-4-Lhia2alyi)methyl]amino)carbonyl' 
L~val[ne and W-deacylva!ine ritonayir is thiazahS-ylmethyl (25,35,55)-5-[(Ą- 
2-a m in o- 3 - m ethyl b u tan ami do J - 3 - hyd roxy-1, 6-d i p heny m exa n-2 -y Ica rb ii- 
ma te. 

b Th iazol-5-yl methy I (25 f 3 5,5 5>5 -ace ta m ido- 3 -hyd roxy-1, ó-d i p h e nyf h exan - 
2-y 3 c arba matę. 

c Bisfthiazol-5-yJmethyJ) (25J5,5S)-3-hydreixy-l ,6-diphenyJhexane-2 J 5- 
diyldkarbamate. 

^Thiazul-5-yJmethyl (2S,3S J SS)-3-hydroxy-S-{(5)-2-(3-{[2-(2-hydrox- 
y pro pa n-2-y I) thi azol-4 -yJj m ethy!}-3-methyju refd o) - 3 -m e thy Ibu ta na mi do j-1, 
6-di ph e ny I hexa n-2-y Ica rbam a te. 

L> Thia zol-5 -y 3 m ethyJ {2 5, 3 5,5 5 )- 3 -hyd roxy-5 -[(5) -4 -iso p ropy I -2,5 -d rox- 
oimidazotidin-l -yl]-l ,6-diphenylhexan-2-yJcarbamate. 

1 T h ia zol-5 -yI m ethyl (2 5,3 5,5 5) - 5 -[ (5)-2-(3 - {[2-(2 - hyd ropę roxypro pa n -2 - 
y I) t h ia zol -4-y i J met hy I j-3-me thy 3 u,re id □)- 3- m ethyl b u tan am i d o]- 3- hyd roxy-1, 
6 - d ip heny lh exan - 2-y I c arba ma te. 

9 (45,55}-Th iazol-5-yI m ethyl 4-be n zyf-5- {(5)-2- [(5)-4-i sopro py 1-2,5-di ox- 
o i mi da zol id in -1 -y 1] - 3 -p he ny I p ropy 1} - 2-oxoo xa zol id fn e- 3 -c arbo xy I ate. 

11 Th ia zo! -5 -y 3 m et hy I (2 5,3 5,5 S) - 5 -[(5)-2- (3-[(2-ethy I th ia zoM -yl Jmethy IJ- 3- 
m e thy I u reido} -3 -methy I bu ta n a m id o] - 3-hyd roxy-1,6-d i ph eny fh exan-2-y I - 
carbamate. 

BOC-aminoalcohoJ is Lhiazot-5-yfmethyl (25,35,55)-(5-f-butoxycarbony- 
lamino)-3-hydroxyd,6-di phenylnexatv2-y i carbamate and isobutoxy- 
carbonyl aminoalcohol is thiazol-5-yl mętny I (25,35,55)-(5- 
isobu to xye arbo ny ia mi no}- 3 -hyd roxy- 1,6-cOp heny I h ex an- 2-y [ca rba m a te. 
i (5}-N-[(5)-1-[(45,55)-4-Benzyl'2-oxooxazol6din-5-ylJ-3-pJienylpmpan-2-yf}- 
2- {3 J(2 - i sopro py I th razo l-4-yJ)m ethyl ]- 3 -m e E hy I ureido}-3 - 
methylbutanamide. 

k (5) - Isob u ty] 2- f 3 - [(2-i so p ropy 11 hia zol-4 -y I) methy i]-3-methyiu reido} - 3- 
metliylbutanoate. 

1 Thi azoi -5-y i methy I (2 5,4 5,55)-4-l ly d roxy-5 -[(5)-2-{3-[(2 -i sop ropy I th ia zo 1-4- 
yljmethyIJ-3 -m e t hy3 u re id o] - 3- m e thyI bu ta na m ido]-1 1 6-di p heny I h exa n-2-y[- 
ca rba ma te. 

m Thia zol- 5 -yl m e thy 3 (2 5,3 R f 5 5)- 3 - hyd roxy-5-[(5)-2 - { 3 - f (2- i s o pi opyl thi azol- 
4-y I) me thy I] - 3-me thy I u retd o] -3- ti ied i y Ibu ta na rr i ido]-1 r ć -d] p E sei ly lhexa r i-2- 
ylc arba matę. 

" Bis(thrazoF-5-y Imethyi) {2S,2'5 H 35,3'5,55 H 5'5)-5,5 f - 

c a rbo ny I b isfaza n ediyt) bi s (3-hyd roxy-1,6 -di p h e ny I h exan e-5,2-diyl) d i ca rba- 

mate. 

Thiazol-5-y Imethy I (25,3tf,5fl)-3-hydroxy-5-[(5)-2-{3*[{2-isopropylthiazof- 
4 -yI) m e thy l]-3-m e thy I u reido}- 3 -m ethyl b u tan a mi do] -1 H 6 - d ipnenyfhex a n-2 - 
yl ca rba matę. 

p Thi azoJ -5 -y I m e t hy I (2 5,3 5, 5 ff)- 3 -hydro xy-5- [(5)-2- {3 -[(2- isopropylthi azol- 
4-yf)methyl]-3-methy(ureido}-3-methylbutanamido]-1,ó-diphenyrhexan-2- 
ylcarbamate. 

(35,45,65,10S,1 3S,15S, 16S)-Bis(thiazol-5-ylmethyl)-4 r 15-dihydroxy-10- 
is opro py 1-8,11 -dioxo-3,6,1 3,16-tetrabenzyr-2,7,9,l 2,1 7- 
penta a zao ctad eca ne d i oa te > 

r (2 5,2'5} -N,N f - [{2 5,3 5,5 5)- 3 - Hyd roxy-1, ó-d iphenyI h exa n e-2,5 - d iyJ ] b is(2- {3 - 
1(2 - isopro pyl th ia zoM-y I) methy I]- 3 - methy tu reido} - 3-me thy I bu tan am i d e). 

% (5)-[(55,85,105,115)-8,l 1-Di benzyl-5-tśopro pyt-1-(2-iso propyl thi azoh4-yl)- 
2-methyl-3,ó, 1 3-trtoxo-15-(thiazol-5-y f)-14-oxa-2,4,7,12-te- 
traa za p en tad eca n-10-y I] 2-(3-f(2-isopro py I th i azo I -4-y I )methy I]- 3 - 
methylureido}-3-methylbutanoate. 


Name 

Relative 

Retention 

Time 

Relatire 

Response 

Factor 

Aocepfance 
Criteria, 
NMT m\ 

Ureldovallne iso bu ty! 
ester Ł 

0.94 

TO 

OJ 

4-Hydroxy isomer 1 

1,05 

1.0 

OJ 

3R-Epimer m 

1.11 

1.0 

OJ 

Aminoalcohol urea der- 
rvattve ł1 

1J 4 

1.0 

OJ 

3 R, 5 R- Di as tereo mer 0 

1.23 

1.0 

0.1 

S.ł-Eptmem 

1.32 

TO 

0.1 

Diacy] valfne urea^ 

1.62 

TO 

0.1 

Divalinvl analoq f 

2.87 

0.73 

0,2 

0-Acvl ritonavin 

3.20 

TO 

OJ 

Any other individuaj im- 
purity 

— 

TO 

0,1 

Total impurrties 



TO 


ł1 Uretdovaiine is [N-methyl[(2-isopropyl-4-thrazolyl)methyl]amino]carbonyl- 
L valine and N dcacylvalinc ritonavlr is thiazol-5-ylmethyl (2S,35,S5)-5-((Ą- 
2 -ami no- 3 - m e thy Ibu ta nami do]- 3 -hyd roxy-l, 6-d i ph eny 1 n e xa n-2-y [ca rba- 
mate* 

b Thiazol-5-ylmethyl (25,35,55)-5-acetamida-3-hydroxy-1,6-diphenylhexan- 
2-yicarbamate. 

c Bis(thiazol-5-yImethyl) (25,35,55)-3-hydroxy-1 / ć-diphenylhexane-2 ł 5- 
diyld i carbamate. 

d 'hiazol-5-yImethy3 (25,35,5 5)-3-hydroxy-5-[{5)-2-{3-([2-(2-bydrox- 
y p ropan- 2 -yI) thiazol-4-yI] methyI}- 3-methylu reido)- 3- m ethyl bu ta na m ido] -1, 
6 -d tp he ny I hexa n-2-y Ica rb a m ate. 

' Thfazol-5-ylmethyl (25,35,55)-3-hydroxy-5-[(5)-4-i5opropy|-2 # 5-diox- 
o i m idazo tidi n-1 -yl]-1,6-d iphenylh ex an -2-y[ca rba ma te. 
r Thiazol-5 -yI methy I (2 5,3 5,5 5)-5-[(5)-2-(3-([2- (2- hyd ro pe roxy pro pan-2- 
y I] thi azoM-y I] methy I] - 3 -m e t hy I u re id o) - 3 -m ethylbutana m ido]- 3- hydroxy-1 1 
6- d iphenylh ex an -2-yIc arba ma te. 

s (4 5,55)-Th razo3-5 -yI m e thyI 4-benzyi-5-{(5)-2-[(5}-4 i5opropyP2,5-diox- 
oi m id a zol i d rn-1 -yl]-3-p he ny I p ropy I} - 2-oxo oxe zo I tdi ne-3 -c arboxyl a te. 

" Tli i azol-5-y I methy I (25,35,55)-5 [(5)-2-{3-[(2-ethylthrazol-4yl)methyl]-3- 
me thy [u reido }-3 -m ethyl b utan am ido] -3-hyd roxy-1,6 -d ip h e nylhexa n -2 -yl¬ 
carbamate. 

1 BOC-aminaaicohol is thiazof-5-ylmethyl (25 H 35,55)-(5-t-butoxycarbony- 
lamino)-3-hydroxy-1,6-dlphenyIrtexan-2-yIcarbamate and isobutoxy- 
carbonyl aminoalcohol is th iazol-5-yl mętny I (2 5,3 S t 5 5)-{5- 
iSDbutQxycarbonylarnino)-3-hydroxy-1,6-diphenylhexan-2-y!carbamate. 
i{J)-N-[(5)-l-[(45,55)-4-Benzyl-2-oxooxazolidin-5-y]]-3-pheny[propan-2-y3]- 
2-{3-[(2 - i s op ropy I th i azoi -4-yJ) m e t hyJ]- 3 -me Lhy t u rei do) - 3- 
methy t bu ta na m ide* 

k (S)-lsobutyl 2-(3-[(2-isopropyfthiazoM-yl)methyI]- 3-methy!ureido}-3- 
methylbutanoate. 

1 Th Eazo I -5 -y I m e tliy I (25,45,5 5) -4-hy d roxy-5- [(5)-2- (3 -{(2 - i s opropy I th iazol-4 - 
y l)m e thy i]- 3 - m ethyl u re i d o} - 3- methy I bu L ana m i d o] -1,6-d ipheny lhex a n - 2 -y 3 - 
carbamate. 

m Thi azoi - 5 -y 1 m ethyl (25,3R,5 5)-3- hy d roxy-5 - [(5)- 2 - [ 3 - [(2 -iso p ro pyl th iazo \- 
4 - y|) m ethyl] - 3- methy I u rei d o) -3 -methy Ibu ta n a mj do] -1,6-d i ph eny In ex an-2 - 
ylcarbamate. 

Bis(thiazo 1-5-y]methyl) (25,2'5,35,3'5,55,5'5)-5,5'- 
carbo ny I b ts(azan ed ly f)bis( 3 -hydroxy-l, 6-di p heny I h exa ne -5,2 -diy [)d i ca rba - 
matę. 

* Tb iazo I - 5 -y I m ethyl (2 5,3 fl, 5fl}-3 -hyd roxy-5- [(5)-2- {3 -[(2- i s opro py I th iazol - 
4 -yl )m et hy ] J- 3 - m ethyl u re i d o) - 3- m ethyl bu tan am id o] -1,6-d iph eny fh exan-2- 
yFcarbamate. 

,J Thfazol-5-ylmethyl (25,35,5 fl)-3-hydroxy-5-[(5>2-{3-[(2-isopropylthiazol- 
4-yf) methy I]- 3-methy Eu rei do} - 3 -me thy I bu ta na m i do ]-l, 6-di p heny [hex a n-2 - 
ylcarbamate, 

(35,45,65,105,1 3S,155,16S)-Bis(thiazol-5-ylmethylH,15-dihydroxy-10- 
isopropyf-B,! 1 -dioxo-3,6,13,16-tetrabenzyf-2,7,9,12,1 7- 
p en t a a za oc ta decan ed ioa te. 

(25, 2'S) - N, N 1 - [(2 5,3 5,5 5)- 3- Hyd roxy-1,6-d iph e n yl hexa ne- 2 ,5 - diyI] b fs(2- {3- 
[(2-iso pro py fth iazol -4 -yl Jmethy I ] -3 -m e t hy fu reido} -3-me thy I b u ta na ml de). 

1 (5)-[(55,85,105,l 15)-S ( n-Dibenzyl-S4sopropyl-l-{2-isopropyithi3zol-4-yl}- 
2-rnethyl-3,6,1 3-trioxo-T 5-(thiazol-5-yl)-14-oxa-2,4,7,12-te- 
traaza pen Ea d ecan -10 -y I] 2 - [3 -[(2- i sop ro py I th iazoF-4 -y I) m ethyl]- 3- 
m e thy I u retdo) - 3-me thy I b utanoate, 

SPECIFIC TESTS 

« Water Determination <921), Method I: NMT 0,5%, de- 
termined on 0.500 g 































ADDITIONAL REQUIREMENTS 

• Packacing and Storage: Preserve in tight, light-resistant 
containers. Storę between 5° and 30°. 

• USP REFERENCE Standard; (11) 

USP Ritonavir RS 

USP Ritonayir Related Compounds Mixture RS 


Ritonayir Capsules 

DEFINITION 

Ritonayir Capsules contam NLT 90,0% and NMT 110.0% of 
the labeled amount of ritonayir (CarH^NfiOsSi). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution, as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Buffer: 4,1 g/L of monobasic potassium phosphate 
Diluent: Acetonflrile and Buffer (5 0:50) 

Mobile phase: Acetonitrile, methanol, tetrahydrofuran 
(stabilizer-free), and Buffer (7:4:4:25). Separately fiiter 
the Buffer and the pre-mixed solyents before comblning 
to make the Mobile phase. 

Standard solution: 25 jig/mL of USP Ritonayir RS in 
Diluent 

Sample stock solution: Nominally 1 mg/mL of ritonayir 
prepared as follows. Transfer Capsules (NLT 5) equta¬ 
lent to 500 mg of ritonavir into a 500-mL vo!umetrie 
fiask, add about 250 mL of Diluent, and shake for at 
least 30 min or until the capsules have vfsually disinte- 
grated. Add 150 mL of acetonitrile, allow to cool to 
room temperaturę, and dii Ute to volume with Diluent 
Sample solution: Nominally 25 pg/mL of ritonayir in 
Diluent frorn the Sample stock solution 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 40° 

Flow ratę: 1,5 m L/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Capacity factor: NLT 15 
Tailing factor: 0.8-1 2 
Relative standard deyiatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
ritonayir (C^H^NńOsSi) in the portion of Capsules 
taken: 

Resuft = (ryfrs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cs - concentration of USP RitonaMr RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ritonayir in the 
Sample solution (mg/mL) 

Acceptance arteria: 90,0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: 0,1 N hydrochloric add with 25 mM polyoxy- 
ethylene 10 lauryl ether, 900 mL 


Apparatus 2: 50 rpm, with sinkers 
Time: 30 min 

Buffer: 4.1 g/L of monobasic potassium phosphate 
Mobile phase: Acetonitrile and Buffer (55:45). Adjust 
with pnosphoric acid to a pH of 4,0 ± OJ. 

Standard stock solution: 5,2 mg/mL of USP Ritonayir 
RS in methanol 

Standard working solution: 104 |ig/mL of USP 
Ritonayir RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter. 

Chromatographic system 
(See Chromatography (621), System Suitab Hity*) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 25 ^iL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1 S 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
ritonayir (CsrRtBNftOsSa) dissofvedr 

Result = (rjrs) x (C 5 /L) x 100 

r a = peak response from the Sample solution 

r* = peak response from the Standard solution 

Q = concentration of USP Ritonayir RS in the 
Standard solution (mg/mL) 

£ = ritonayir label claim (mg/Capsule) 

V = yolume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
ritonayir (Ci^H^N^OiS?) is dissolved. 

* Oniformity of Dosage Units (905): Meet the 
requirements 

IMPURiTIES 

* ORGANiC IMPURITIES 

[Notę—R itonayir ts alkali sensitive, Ali glassware should 
be pre-rinsed with distilled water before use to remove 
residua! detergent contamination.] 

Buffer A: 4 J g/L of monobasic potassium phosphate 
Buffer B: 3.8 g/L of monobasic potassium phosphate 
and 0.25 g/L of dibasic potassium phosphate 
Solution A: Acetonitrile and Buffer A (50:50) 

Solution B: Acetonitrile and Buffer A (65:35) 

Solution C: Butyl alcohol and Buffer A (8:92) 

Mobile phase: Acetonitrile, butyl alcohol, tetrahydro¬ 
furan (stabilizer-free), and Buffer B (18:5:8:69), Adjust 
apparent pH to 6.3 ± OJ with 1 M phosphoric add or 
1 M potassium hydroxlde if necessary, 

Cleanmg solution: AcetoniUile, butyl dkohol, tetrahy- 
drofuran (stabilizer-free), and Buffer A (30:8:13:49) 
Standard stock solution: OJ mg/mL of USP Ritonayir 
RS in Solution A 

Standard solution: 10|ig/mL of USP Ritonayir RS in 5o- 
lution C from Standard stock solution 
Peak Identification solution: Transfer 5-10 g from eon- 
tents of Capsules into a suitable sealed contamer. Add 
an amount of citnc acid equivalent to T % of the cap- 
sule weight taken, and mix until dissolved. Seal the 
Container, and heat at 60 n for about 24 h. Transfer 
about 2 g to a 10(TmL volumetric fiask, and dilute with 
Solution B to yolume. Transfer 5.0 ml of the solution to 
a 50-mL centrifuge lube that has been previously hnsed 
with methanol and dried. Add 20,0 mL of heptane, and 
seal the tubę with a stopper. Shake yigorously until a 
uniform emulsion is obtained, making surę to vent peri- 
odicalty. The emulsion formed yields distmet layers 
when centrifuged. The top layer (elear heptane) and 





the bottom layer (elear sam ple solution) are separated 
by a vi5COU5 white cloudy layer. The middle layer is part 
of the heptane Eayer. Carefully remove the dear hep- 
tane layer and the middle layer. Pass the bottom layer 
througn a solid phase extraction eartridge contalning 
strong anion-exchange packing in acetate form as de- 
scribed below. 

Sampfe stock solution: Nomrnaliy 2 mg/ml of ritonavir 
prepared as follows, Empty the eon ten ts of Capsules 
(NLT 6) into a suitable Container, and accurately weigh 
and transfer an equivalent to 200 mg of ritonavir to a 
IGO-mL volumetric fiask. Dissolve and dilute with Solu¬ 
tion B to vdume. 

Sampfe solution: Nominąfly 1 mg/mL of ritonavir pre¬ 
pared as follows. Transfer 25.0 mL of Sample stock solu¬ 
tion into a 5G-mL volumetrlc fiask, and dilute with Solu¬ 
tion C to vo]ume. Add 15.0 mL of this solution into a 
50-mL centrifuge tubę that has been prevlously rinsed 
with methanol and dried. Add 20.0 mL of heptane, and 
seaf the tubę with a stopper. Shake yigorousiy untif a 
uniform emulsion is obtained, maktng surę to vent perL 
odicalfy. The emulsion formed yreids drsfincf layprs 
when centrifuged. The top layer (elear heptane) and 
the bottom layer (elear sampfe solution) are separated 
by a viscous white cloudy layer. The middle iayer is part 
or the heptane layer. Carefully remove the dear hep¬ 
tane layer and the middle layer. Pass the bottom layer 
througn a solid phase extraction eartridge containing 
strong anion-exthangę packing in acetate form as de- 
scribed below. 

Condition a solid phase extraction eartridge with meth¬ 
anol and Solution B two separate tlmes, and diy for 10 
min under Iow vacuum, Add 5.0 mL of the elear sam- 
ple solution into the reservoir. Cojlect the sample solu¬ 
tion at a slow ratę into a 5-mL voJumetnc fiask using 
Iow vacuunr Dilute with Solution B to vofume. 
Chromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L2Ó. Wash 
the column after each injection of the Peak identifica- 
tion solution and each injection of the Sample solution 
with Cleaning solution for about 26 min, and eguili- 
brate with Mobile phase for about 30 min. Storę 3n 
Cleaning solution after the analysis is completed. 

Column temperaturę: 60° 

Flow ratę: 1 ml/min 
Injection volume: 50 |iL 

Run time; 1.8 times the retention trme of ritonavir 
System suitabriity 
Sample: Standard solution 
Suitabriity requirements 
Capacity factor: NLT 13 
Talfing factor: 0.8-1,2 
Relative standard devlation: NMT 3.0% 

Analysis 

Sam pies: Peak Identification solution, Standard solution, 
and Sample solution 

Caleulate the percentage of each impurity in the por- 
tion of Capsules taken: 

ResuJt = (ru/rj) x (C s/Cu) x (1/0 x 100 

Tu ~ peak response of each impurity from the 
Sample solution 

r 5 - peak response of ritonavir from the Standard 
solution 

Q = concentration of USP Ritonavir RS in the 
Standard solution (mg/mL) 

Clt - nominał concentration of ritonavir in the 
Sample solution (mg/mL) 

F - re!ative response factor (see Tobie 1) 

Acceptance criteria: See Tobie 1. Disregard peaks less 
than 0,05%. 


Table 1 


Name 

Re lative 
Retention 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT f 0 /ó) 

Urefdovalin& itł 

0.03 

__ 

. . 

M-DeacyEvalfne 

ritonayir 11 

0.11 

TO 

0.4 

Acetamidoalcoho] b - e 

0.15 

TO 

0,1 

2,5 -Th i azo ly ] m ethyl d i- 
carbamate^ 1 

0.24 

137 

0.1 

Hydraxvritonavir tf -5 

0.36 

TO 

0.2 

Hydantotn ami- 
noafcohoK h 

0.39 

0,73 

0.9 

Ritonavir hydroperox- 

rde^’* 

0.44 

— 

— 

Ethanol adducbh 

0.45 

0.66 

0.3 

Hyd a n toin-oxazo fi di - 
nonę derivative bk 

0.50 

0,76 

0.2 

Ethyf analoq b i 

0.64 

TO 

OJ 

Ceo-iso-niei 

0.74 

TO 

03 


-i [,ty-Methyl[(2-isopropyf-4-th fazo fy J)methyQamin ojca rb ony l-Ł-valj ne (not 
q£entifiecf by this metnod due to so!vent front and placebo interferences). 
b Frocess Impurity. 

c Thi a zol-5-yl methy! (25,35,55)-5[(5)-2-amino-3-methylbutanamrdo]-3-hy- 
d mxy-1,6-d tpheny f h ex an -2-y I ca rbama te. 
d Degradatfon ImpuriLy, 

* Tliiazo!-5-y Emethyl (2535,55)-5-a£etamido-3-hydroxy-1,6-diphenylhexan’ 

2- ylcarbamate, 

I B s(tbłazol-5-yI methy I) (25,3 5,5 5) -3 - hyd roxy-1,6-dip he nyl hexane-2,5- 
diytdicarbamate. 

s Tbiazol-S-ylmethyf (25,35,55)-3-hydroxy-5-[(5)-2-(34[2 (2-hydrox- 
y p ropa n - 2-y I )th fazo I-4-yl]met hy 1}-3-methy lu rei d o)- 3 -m ethyl b u ta nam i do]-1, 
6 j d rpheny Eb e x an-2-y k arbama te, 

II Tli i azo I - 5 -y I methyI (25,35,5 S> 3 -hyd roxy-5- [(5)-4- isopropy I -2,5-diox- 
oimidazolidin J -yl]-l r 6-diphenylhexan-2-ylcarbamate. 

1 ThiazaE-5-yfmeLhy I (25,35,55)-5- [(S}-2-( 3-[[2-(2-hy droperoxy pro pan-2- 
y I) r .h fazo I -A -yI] m ethyI }-3 -me thy I ureid o) - 3 -m e thyI bu ta n a m ido] - 3 - nydmxy-1, 
6-d iph eny I h exa n - 2-y I car ba ma te (report as ethanol adduct due to possfble 
co-eludon) T 

> Thiazol-S-ylmethyf (2 5,35,55)-5-[(5)-2-ethoxy{:arbonybrnino-3- 
methyIbu ta na m rd o]- 3- hyd roxy-1,6-d iph e nyJ hex an-2-y I carba m a te. 

1 (45,5 5)-Th iazol-5-yEmethyI 4- benzy 1-5 - ((5)- 2-R S)-4-i sopropyI -2,5-d fox- 
oi m idazo I idi n- 1 -y f] - 3 -ph eny I pro pyl) -2- oxooxazoll'dr ne- 3 -ca rboxy Ea te. 

1 Th i azol -5 -y \ m e Ehy I (2 5,3 5,5 5)- 5 -[(5) -2 4 3- [(2- e thy I tli lazo I- 4-y I) me thy!]-3 - 
m ethy I u re i do} - 3- methy I buta na m ido]- 3 - hydro xy- T, 6 - d i pheny I hex an -2-yl- 
carbamate. 

m (5)-{(25 # 35 r 55)-5-Amino-T, 6-diphenyL2-[(thiazoJ-5-ylnneLhoxy)carbony- 
Jamino]hexan- 3-yI} 2-f3-[(2-isupropyIL:hiazoi-4-yf)methyIJ-3-methy!ureitfo}^ 

3- methy!butaooate. 

n Th fazo f-5 -y frn e thy I (2 5,3 S t 5 5> (5- r-b u toxy c arbo ny la m i n o)- 3 -hy d roxy-1,6- 
diphGnylhexan-2-ylcarbamaEe (may co-elute with isobutoxycarbonyf ami- 
noalcohot; report as Esobutoxycarbonyl aminoalcohoE). 

17 ThiazoL5-yimethyE (25,35,55)-(5-isobutoxycarbonylamino)-3-hydroxy-l,6- 
d ipli eny I h exan ■-2-y \ c arba m a te. 

p (i)-W-[(5)-1 -[(45,55)-4- B enzyf-2-oxo ox azo I Id i n-5-ylJ- 3 pheny(propan-2-yl] - 
2Ą 3- [{2 - iso pro py 11 h fazo E-4-y I )me thy I] -3-methy I urefd o}- 3 - 
methy I bu ta na m ide. 

^ (5)-1 sobu ty E 24 3 -[(2-i sopropy] th i azol -4 -y I )rnethyl]-3- m e thyl ure ido} -3- 
methylbutanoate, 

r Th faza I -5-y I me i hy I (2 S, 4 S t 5 5)-4 -hy d roxy-5- [(5)~2 - f 3 -((2- is opro py I th iazol-4- 
yl) n e thyl ]- 3 -m ethyl u re fd o) - 3 -methyl bu tan amido]-1,6-d ipheny] h ex a n-2 -yL 
carbamate. 

'' Thfazol-5-yJmeŁhyl (25,3^5 5)-34'iydraxy-5-[(5)-2-f3-[(2-isopropylthiazol-4- 
yI )me { hyf] - 3 -methyl u reido] - 3-m e t hy I b u ta n a m fd o]-1 r 6 - d i ph e nyl he xa n-2-y I - 
carbamate. 

' S i s(th i a zol-5 -y I methy 3) (25,2 f 5,35,3^5, S5,S'5)-5,S'- 

carbo ny] bi s (az an ed iyl)bis( 3 - hydroxy-1,6-di p h e nylhex a n e-5,2-diy f)d ic arba- 

mate. 

u TEii a zoi-5 -yI m e thyI (25,3 5 /?)- 3 4iydroxy-5 -[(5}-2- (3- [(2-i so p ropyI tEi i azo f- 
4 -yO m ethyl]- 3- methylu rei do} - 3-methy i bu ta na m i do] -1,6 -di p heny fhex an-2- 
yi carba ma te. 

v ‘ Thia zo l-5-yImethyI (25,35,5 fi)- 3 -hyd roxy-5-[( 5)-2- {3 - [(2-i sopro pyl t h fazo I- 4 - 
y I) m ethyl]- 3 -m ethyl u re i d o} - 3- methy Ibu ta na m ido] -1,6 - d Ephe ny I hex a n -2-y E- 
carbamate. 

w (35,45,65,105,135,155,165)-Bis(thiazol-5-ylmetEiyl)-4,15-dihydroxy-l 0- 
fsu p ropyl-8,11 - d i ox o- 3, 6, 13,16- Letrab en zyl-2,7,9,12,1 7 - 
pentaażao c tad eca ne d i oa te. 


















Table 1 (Continued) 


Name 

Relathe 

Retention 

Retative 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%) 

BOC-aminoalcoho^* 1 

0.81 

_ 

— 

lsobutoxycarbonyf 

aminoalcohol^" 

0.74 

0.1 

OxazoNdinone deriva- 
tive d P 

0.87 

0.53 

1.0 

U rei do va linę isobutyl 
es ter* 1 ^ 

0.94 

1.0 

0.1 

Rttonavlr 

1.00 

_ 

— 

4-Hvdroxv isomer bł 

1.05 

1.0 

0,1 

3fi-Epimed^ 

1.11 

1.0 

0.3 

Amjnoalcohol urea der- 
ivativ^‘ 

1.14 

1.0 

0.1 

3 tf, 5 fi- Dia 5 tereomer^ u 

1.23 

1.0 

0.1 

5fi-Eoimed* r 

1.32 

1.0 

0.1 

Diacy 1 vafine iirea b w 

1.70 

1.0 

OJ 


* tN-Meihyl[(2-isapropy 
quantifiea by this metn 
b Process impurlty. 


I -4-Lhiazolyt)methy E] a m i n o]c a rbonyl-i-va1 ine fnot 
od due to so1vent front and placebo interferences). 


e Th iazol-5-yl melby! (25,35,5S)-5-t(5>2-amrnQ-3-methylbutanamid0]-3-hy- 
droxy- 1,6*diphenylhexan-2-ylcarnamate. 
d Degradatlon łmpurity. 


* Thiazol-5-ylmethyl (25,35,55>5-acetamido-3-hydroxy J,6-diphenyihexan- 
2-y! earba matę. 

1 BisCthiazol-S-ylmethyl) {25,35,55)-3-hyriraxy-1 r 6*diphenylhexane-2,5- 
diyitlkarbamate. 

s ThiazoU5*ylmethyl (2S f 35^^3-hydroxy-5*[{53-2'(3-(p-(2-Iiydrox. 
ypropan-2 -yl)lfiiazol-4-yl]methyl)- 3-methyEu reido)-3-rnelhyfbutana m ido]-1, 
6-dipheny lhexa n-2-yfca rbam ale. 

h Thiazol-5-ylrnethyl ( 25 , 35 , 55 ^ hydroxy-5-[(5>4 4sopropyl-2 p 5-diox- 
oim i dazoli cfin-1 -ylj-l ,6-diphenylhexan-2-ylcarbamate. 

1 Thiazol-5-ylmethyl (2535SS)-5-[(5)-2-(3-(t2‘C2-hydroperoxypropan-2- 
y i)th iazo1-4 -y l] me Lhy I} -3- me t hy !u reido)- 3 -m e t hy tbu ta na m ido]- 3 -hy d roxy-1 1 
6-diphenylhexan-2-ykarbarnate (report as ethanol adduct due to possible 
co-elution). 

I Thiazol-5 ylmethyl (25^3555)-5-E(5)’2-ethoxycarbonylamJno-3- 
methy}butanamido]-3-nydroxy-l P 6-dtphenylhexan-2-ylcarbarnate. 


h (45,5 5)-TNa zol-5-yImethyI 4-benzyl-5-[(5)-2-[(5}-44sopropy 1-2,5-diox- 
oi mi dazoli d in-1 -yl )- 3-phenyl p ropyl}-2 -ox ooKazolidi ne- 3-ea rboxyl ate. 

1 Thiazol-5-ylmethyl (25,35 55)-5-[(5>2J3-I(2-ethvlthiazol-4-yl)methyl]-3- 
m e thy lu reido) - 3-me t hy Ibuta na m rdo]-3-hy d roxy-1 f 6*dipheny Ehex an-2-y t- 
carbamate. 


<* (5)- ((23,3 5, 5 5)-5-Am in o-1 ,6-d iphe ny l-2-[(thi azol- 5 -y I m ethoxy}c arbony- 
lamino]hexan-3-yl] 2-{3^(2 isopropylthiazot-4-y1)methyl]^-methy[ureido)- 
3-methylbutanoate. 

" Thiazoi-5-yl methyl (25 p 35,55>(5^butoxyearbQnylaminG)-3-hydroxvJ ,6- 
diphenylhexan-2-ykarbamate (may co-elute with isobutoxycaibDny[ ami- 
noakonol; report as i5obutoxycartoanyl aminoalcohol), 

D Th] azol - 5 -yI m e LhyI (2 5,3 5,5 S)- £5 -iso b u toxy ca rbony la m i no}-3 -hy d roxy-1,6- 
di p h e ny I hexa n-2-y Ica rbamate, 

f> (5)-W-[(5}-1 -(( 4 3,55)-4-Benzy i-2-oxooxazoISdin-S-yI]-3- phonyIpropan-2-yI]- 

2-{3-i(2-isopropylthiazoU4-y])methy!]-3-metfiyiure!do}4- 

methyl bu tanami de. 

q (3)- Iso bu ty I 2-( 3- 1(2450 pro py Ithiazol -4-y I) methyl]- 3-methy I u reido} - 3 - 
methyl bu tan oa te. 

'Thiazo!-5-ylmethyl (254S,S3)-4-hydroxy-5-[(3)-243-|(2-i50propykhiazof-4- 
y i)mcthy I ] - 3- methylureido) - 3- m ethy ibuta na m ido]-1,6 -di phe ny lhexan- 2-y f- 
carbamate. 

' Thiazol-5-ylrnethyl £ 2 S, 3 fl ,5 S)-3-hydroxy-5-US>2-(3-If 2-^sop^opytthiazoM- 
y IJmethy I J - 3 -melby I u reido) - 3 - m ethy Ibu Lanamido] -1 * 6-dipheny In exan-2-y I- 
carbamate. 


i Bis(thiazol-5-y Imethyl} (2S,2'S P 3S,3'5,55,5'5)-S,5'- 

carbo ny tbisfazan ediyl)bi s (3 -hy d roxy-1,6-di phe ny I hexanc-5, 2-d iy l)d i carba- 

matę. 

w Thiazal-5-yEmethy! (25 p 3ff,Sff)-34iydroxy^E(S) 2-(3-(E2-isopropylthiazol- 
4 -y I )methy |j - 3 methyJu rei do} - 3-methy I b u tan am i do j -1,6-d iph eny lhexa n- 2- 
ylca rbamate. 

v Thiazol-5-ylmethyl (25,3S,5fl)-3-hydroxy 5-((S]-2-{3-t(2-i5opropylthiazol-4- 
y I) m e t hyl) - S -m e t hy] ureido] -3- m ethy Ibu ta na m iao] -1,6-di pheny lhexa rv2-y I- 
carbamate. 

w (3S P 4S ( 65,105,1 35,155,16S)-Bi5(thiazoU5-ylmethyl)-4 ł l 5-dthydroxy-10- 
isopropyUB, 11 -dioxO'3,6,1 3 P 16'tetrabenzyf-2,7 p 9,12,1 ?* 
pen taazaoctadecaned (oate. 


Table 1 (Contmued) 


Name 

Relat(ve 

Retention 

Re!atlve 

Response 

Factor 

Acceptartce 
Criterla, 
NMT f%> 

Any other indmdual 
impuritv 


— 

0.2 

Total orocess imourrty 

_ 

— 

0.8 

Total impurities 

— 

— 

3,0 


i [W-Methyl[(2-isopropyU-thFazolyl)meLhy1]amlno]carbonyl-L-valine (not 
quanttftedf by this method due to so!vent front and placebo interferences). 
1 Process łmpurity. 

1 Thiazol-S ylmethyl (aSJ^Sil-S-^-a-amlno^-methylbutanamidol-i-hy- 
d roxy-1 f 6 -di pheny 1 hexa n-2 -y Ita rba m a Le. 
d Degradation impurity. 


< thiazoi-S-ylmethyl (25 P 35 J 5S)-5-acetamido-3-hydroxy-l,6-dipheny]hex3n- 
2-yłcarbamate* 

1 Bis(thiazol-5-ylmethyI) (ISJ^S^S^ydroKy-l.ć-diphenylh^ane-^S- 
diyldicarbamate. 

s Thiazot-S ylmethyl (25 p 33,S3)-3-hydroxy'5-[(S>'2-(3-({2-(2-hydriox- 
ypropa n - 2-yt)thfazo l-4-yl] m et hy IJ - 3-methy lu reido)- 3 -m ethy Ibu tanam ido]-1, 
6 -d i pheny lhexan -2-y ic arbamate. 

i ThiazohS-ylmethyl (25 p 35,55V3-hydroxy-5-[(3)-4 isopropyl-2,5-diox^ 
oimidazoiidiml -yJJ -1 p fediphenyfhexan-2-yJcarbamate, 

'Thiazol-5-yfmethyl (2S ( 3S r 55)'-5-KS>-2-(3*{[2-(2-hydroperoxypropan-2- 
y |)th i azol -4 -yI ] methyl}- 3 -methy I ureido) - 3 -methyIbu tana m ido]- 3- hydroxy-1, 
ó-d i p h ei iy I hexa n -2-y I ca rba matę (report as ethanol adduct due to possible 
co-elutfon). 

J ThiazoUS-ylmethyl (2S P 3S,55)-5-[(5)-2-ethoxycarbonylam1no-3- 
me t hyl b u tan amido] -3-hy d roxy-1,6-d ipheny I hexa n- 2 -y ka rbam ate. 
fc (45,55)-Thiazol-5-yfmethyl 4 benzyl-5-((S)-2-E(S)*4-isopropyl-2,5-diox- 
□imidazol idi n-1 -yt]- 3-pheny Ipropy l}-2 -oxooxazolid in e - 3-ca rb oxy la te. 

1 Thiazoi-5-ytmethyl (23 p 3S p 5S}-5-((S)-2-(3^[(2-ethylthiazol-4-yi)methylI-3- 
me thylureido} - 3 - m ethyibutan amido]- 3 -hy droxy-f, 6 -diphenyłhexan-2-y (- 
ca rba matę. 


(5)-((25 P 3S p 5S>-5-Ammo-l f 6-diphenyl-2-((thiazol-5-ylmethoxy)carbQny- 
lamino]hexan-3-yl) 2-(3-[(24sopropyithiazoM^yl)methyl]-3-methylureido)- 
3-methylbutanoate. 


- Th iazol-5-yl methyl (25,3J,53)-£5-£-butQxycarbonyJamino)-3-hydrDxy-1,ć- 
diphenylhexan-2-yica rba matę (may co-eiuie with isobutoxycarbonyi ami- 
noakonol; report as i sobutoxyta fbonyI amlnoalcohoE), 

13 ThlazohS ylmethyl (25,35,55)-(5-isobuloxycarbonylamino)-3-hydroxy-l P 6- 
dl ph e ny I h e xa n - 2-y I ca rba m a tę. 

fi £5)- N*[{ 3)-1 - [(4 3,5 5>4-Benzy I- 2 -ox oo xa zo lid in - 5 -y I ] - 3-p heny I p ro pan-2-y I ]- 
2 *{3-[£2 - i sopropy I tEi i azoi-4-y I j methy I ]- 3 -me thy lu reido} - 3- 
methy fb uta na m i de. 

d {5)-tsobu tył 2 -( 3 -[(2-bopropyI thiazoi -A -yl )methyl]-3 - methyl u rei do) -3- 
methylbutanoate> 


* Thiazol-S-ylmethyl (2S,4S P 5 S)-4-hydroxy-5-[(3}-2-(3-[(2-isopropylLtifazol-4- 
yl)met hy l]-3-met hyf ureido}-3-me t hylbula na mido]-1,6-di p he ny! iiexa n- 2-yl- 
carbamate. 


ł ThiazohS-ylmethyl £25,3/? ł 53)-3-hydroxy-5-[(S}*2-(3-[(2-isopropyllhiazoM- 
>1) methy I]-3-methy lu reido}-3-me thy Ibu la na mido]-1,6-di p henyihexan-2-y I- 
carbamale. 


i Bis(lhiazol-5-yimethyl) (25 r 2 r 3,35,3 f 5,53,5'S)-5,y- __ 

ca rbony Ibi s(aza nediy l)bis(3-hy d roxy-1,6-d ipl") e ny I hex ane-5,2 -diy ;)□ icarba* 
matę. 

u Thiazol-5-ylmethyl (25,3 f! p 5/?>3-hydroxy-5-[(5)-2-(3-[(2-isopropyIthiazol- 
x -yl) methyl]- 3 - methyl u reid □} - 3 - methyl b u ta n am I d o] -1,6 -d iph eny lhex a n- 2- 
ykarbnmate. 

v ThiazoU5-ylmethy! C25 r 35,5RJ-3-hydroxy-5-[(5)-2-(3-[(2-i5opropylthiazol-4- 
yl) methyl]- 3 -methy tu rei do} - 3-met hy Ibu ta na m ido] -1, ć-di p heny I hexa n-2-y I- 
carbamate. 

w 05,45,65,105,135,153,165)Bis(thiazd-5-y!methyŁ)-4,15-dihydroxy^l 0- 
isopropyt-8 p 1 T-dioxo 3,6,13,t6-Letrabenzyf-2,7 p 9,12 p l 7- 
pen taazaocta decanedioate. 


SPECIFIC TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci- 
fied MICROORGANI5M5 (62): The total aerobic microbial 
count does not exceed 10 z cfu/g. It meets the require> 
ments of the test for absence o f Escherichia coli and 
Salmonello. 

ADDITIONAL REQUIREMENTS 

# PACitAGtNG and Storage; Preserve in tight, light-resistant 
containers- Storę between 2° and B a . 































« USP REFERENCE STANDARPS (11) 
USP Ritonavir RS 


Ritonavir Orał Solution 


DEFINITION 

Ritonavir Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of ritonavir (C^kUN^O^). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sompie 

solution corresponds to that of tne standard solution , as 
obtained in the Assoy, 

ASSAY 
o Procedurę 

Buffer: 4.1 g/l of monobasic potassium phosphate 
Mobile phase: Acetonitrile, methanol, tetrahydrofuran 
(stabilizer-free), and Buffer (17.5: 10:10: 62,5). Fflter the 
required Solutions indrvidually pnor to use. 

Diluent: Acetonitrile and Buffer (50:50) 

Standard solution: 25 pg/mL of USP Ritonaw RS in 
Diluent 

Sample solution: Nominally 25 pg/ml of ritonavir in 
Diluent from a measured volume of Orał Solution 
ĆhromaEographic system 
(See Chfomatogropny (621}, System Suitobility.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 17 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 50 ul 
System suitability 
Sample: 5 landard solu tion 
Suitability reguirements 
Tailing factor: 0.8-1.2 
Relatiye standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the oercentage of the labeled amount of 
ritonavir (C^LUNńOsSi) in the portlon of Orał Solution 
taken: 

Result = (r^/ri) x (Cj/Cu) x 100 

r u - peak response from the Sample solution 

n - peak response from the Standard solution 

Cj - concentration of USP Ritonavir RS in the 
Standard solution (jig/mL) 

Cu = nominał concentration of ritonavir in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
® Deliverabie Volume (698) 

For multiple-unlt containers 
Acceptance criteria: Meets the reguirements 

IMPURITIE5 

* ORGANIC IMPURITLES 

[NOTĘ—Ritonavir is alkali sensrtive. Ali glassware should 
be prertnsed with distilled water before use to remove 
residua! detergent contamination.] 

Buffer A: 4.1 g/L of monobasic potassium phosphate 
Buffer B: 3.8 g/L of monobasic potassium phosphate 
and 0.25 g/L of drbasic potassium phosphate 
Solution A: Acetonitrile and Buffer A (50:50) 

Solution B: Acetonitrile and Buffer A (65:35) 

Solution C: Butyl alcohol and Buffer A (8:92) 

Mobile phase: Acetonitrile, butyl alcohol, tetrahydro¬ 
furan (stabilizer-free), and Buffer B (18:5:8:69). Adjust 


wtth 1 M phosphoric acid or 1 M potassium hydroxide 
to a pH of 6.3 ± 0,1, if necessary. 

Geanmg solution: Acetonitrile/ butyl alcohol, tetrahy¬ 
drofuran (stabilizer-free), and Buffer A (30:8:13:49) 

Peak Identification solution: Transfer 5-10 g of Orał 
Solution to a suifable sealed Container, Add an amount 
of ritric add equivalent to 1% by weight of Ora) Solu¬ 
tion taken, and mix until dissolved. Seal the Container, 
and heat at 70 a for 24 h. Transfer 5.0 mL of the ther- 
maiły degraded sample to a 200-mL volumetric fiask. 
Dissolve and di lute with Solution B to volume. 

Standard stock solution: 0.1 mg/mL of USP Ritonavir 
RS in Solution A 

Standard solution: 10 pg/mL of USP Ritonavir RS in So¬ 
lution C from the Standard stock solution 
Sample stock solution: Nominally 2 mg/mL of ritonavir 
in Solution B prepared as follows. Transfer a measured 
volume of Orał Solution equivalent to 400 mg of 
ritonavir to a 200-mL volumetric fiask, and dflute with 
Solution B to volume. 

Sample solution: Nominally 1 mg/mL of htonavir pre¬ 
pared as follows. Transfer 25.0 ml of the Sample stock 
solution to a 50-mL volumetric fiask, and dilute with 
Solution C to volume. Transfer 15.0 mL of the solution 
to a 50-mL centrifuge tubę that has been previously 
rinsed with methanol and drled. Add 20.0 mL of hep- 
tane, then stopper the tubę. Shake the tubę vtgorously 
until a uniform emulsion js obtained, making surę to 
vent periodically. Centrifuge the resulting emulsion for 
about 5 min, Carefully aspirate off the top layer (hep- 
tane), leaving the elear bottom layer ( Sample solution) 
in the tubę. The centrifuged emulsion will have three 
distinct layers. The top layer (elear heptane) and the 
bottom layer ( Sample solution) are separated by a vi$- 
cous white doudy layer. The middle layer shoufd be 
considered part of the top layer for removal by as pi ra¬ 
don. Repeat the extraction steps, and analyze the 5om- 
pk solution. 

Chromatographic system 

(See Chromatograpny (6 21), System Suitobility.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 15-cm; 3-gm packing L26* Wash 
the column with the Cleaning solution after each injec¬ 
tion of the Peak Identification solution and each injec¬ 
tion of the Sample solution for about 26 min, and equi- 
librate with Mobile phase for about 30 min. Storę in 
the Cleaning solution after the analysis is eompleted. 
Column temperaturę: 60° 

FJow ratę: 1 mL/min 
Injection volume: 50 pL 

Run time: 1.8 limes the retention time of ritonavir 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: 0.8-1.2 
Re!ative standard devration: NMT 3.0% 

Analysis 

Samples: Peak Identification solution, Standard solution, 
a na Sample solution 

[Notę—D etermine the relative retention value (r) for the 
components listed tn Tabk 1 as directed in Chromatog - 
raphy (621), ustng the time measured at the baseline 
deflection of the Standard solution chromatogram as 
the void yolume (Cm),] 

Calculate the percentage of each impurity In the por- 
tion of Orał Solution taken: 

Result - (f«/fj) x (CdCu) x (1/F) x 100 

r u - peak response of each impurity from the 
Sample solution 

n - peak response of ritonavir from the Standard 
solution 




Table 1 (Continued) 


Ci = concentration of USP Ritonavir RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of ritonaw m the 
Sample solution (mg/mL) 

F = relative response factor (see Tobie 1) 
Acceptance criteria; See Tobie /. Disregard peaks less 
than 0.05%* 


Tabie 1 


Name 

Refatfre 

Retention 

iń 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Ureidovaline a|] 

0.03 



W-Deacylvaline 

ritonavir d 

0.11 

1.0 

0.7 

Acetamidoalcohol^ 

0.15 

1.0 

07 


* [N-MethyI [(2 -isapropy 1-4- th iazdyf)methyIJam ino) ca rbony! -t,-va li ne (not 
quantified by this method due to solvent front and placebo inierferences; 
controlled as a syrUhetic impurity rn the drug substance). 
b Process impurity. 

c Thiazol - 5 -y I methy I (25, 3 5, 5 5)-5 -[(5>2-a m Ino - 3 -m e thy I b lita na m ido]- 3 -hy- 
d roxy*1,6 -di ph en yl hexa n-2 -y fca rba m ate. 
rt Degradation product, 

e Thiazol-5-ylmeihyl (2 5,35,55)-5-acetamido-3-hydroxy-1 H 6-diphenylhexan- 

2- ykarbamate. 

1 S rs (th fazo t-S-y ImelhyJ) (2S P 3 5,5 5)-3-hy d roxy-1,6-d i pb en y I hexa n e-2,5- 
diyldicarbarnate. (Jf Iwo peaks appear wiih a relative retention of 0,24, 
the second peak is identifted as the 2,5-thiazolylmethyl dkarbamate impu¬ 
rity. If a single peak with a relative retention of 0.24 appears, report as 
Hydroxypropyl corbamote analog .} 

9 Thiazol-5 -yI methyI (25,3S # 55>3-hydroxy-S-[{5>2<3^f2-{2-hydro){- 
ypropa n -2 y I) ttirazoł-4 -y I ] met hy I}- 3-methy lu r eido^ 3 - methytbuta na mido]-1, 
6-diphenyfnexan-2-ylcarbamate. 

h Th iazol- 5-y Ime t hyf (2 S r 3 5, 5 5)-3-hydroxy-5-(( S)-44 sop ropy 1-2,5 -diox- 
oimidazofiain-1 -ylj-1,6-diphenylhexan-2-ykarbamate. 

■ Thiazol-S-ylmethyl (25, 35,55}-5-[(5)-2-(37[272-hydropeFCixypropan-2- 

y l) t h ia zol-4 -y I jmethy I) - 3 - m ethy i ureid o)- 3 -methy I bu t anami do] - 3-hydroxy-l, 

ó-diphenylhexan-2-ykarbamate (unspedfied degradant; report as Etfiyl 

carbamale analog due to possible coelution). 

i Th iazol-5-y Imelhyl (25,35,5S)-5-[(5)-2-ethoxycarbonylaniiiio-3’ 

me thy Ib u ta na m ido]- 3- hydroxy-1,6-d iph eny I h e xa n -2-y Ic a rbamm te (possi b te 

coelulion wiih ritonavir hydroperoxide). 

<4 5, 5 5)-Th iazo I-5-yfm e thy I 4-benzy 1-5 - (£S>2- [(5)-4 - Isopro py 1-2,5 -dibx- 
oi m idazo fidi n-1 -yl]-3-ph eny Ipropy lf-2-oxoox azo] idi ne- 3 -carboxy la te. 

1 TTiiazol-5-ylmethyI (25,3S ł 5S)-5-[(S)-2-(3-[{2-ethylthiazol-4 yi)methyl]-3- 
methy I ureido) - 3-methyl bu tana mido]- 3 -nyaroxy- f, 6 -di p heny Ih exan-2~yJ- 
ca rba ma te. 

711 (5)-{{25,35,55)-5-Amino-1,6-dip heny 1-2-[(thiazol-S-yf methoxy)carbony- 
la mino] hexan- 3-yl) 2-{3-f(2-isopropyf thiazol -4-yf)met hył]*3*methylureido}- 

3- methy Ibutanoate (unspedfied degradant). 

ThiazoTS-ylmethyl (25,35,5S)-(5-r-butoxycarbonylamino)-3-hydroxy7 ,6- 
diphenylhexan-2-ylcarbamate (may coelute with fsobutoxycaroonyl ami- 
noalconol; report as isobutoxycarbonyf aminoalcohol using a relative re- 
sponse factor of 074). 

D Thiazol-5-ylmethyl (25* 35,55H5-isobutoxycarbonylamlno)-3-hydroxy-1,6- 
di ph e ny l hex a n -2 -y Ica rb arna te. 

p (S) ■ W-[ (5) -1 - [(41* 5 5)-4 - Be nzy 1-2 -oxooxazol rd i n-5-yfl- 3 - pii e ny I p ropa n-2-yl]- 
2-13 -1 (2 - i sopropy I th i azot-4-y 1Jme t hy I]- 3 - methy \ ureid o]-3- 
methylbuianamtde (unspedfied degradant), 

'ł (5) - Iso b u tył 2- (3 -[(2'iso p ropy I thiazo !-4-yI)methy IJ- 3 -metl iy 1 ureido} - 3- 
methylbutanoate. 

1 Thiazol-5-yimethyl (25,4 5,5 55-4-hydroxy-5-[{5)-2-{3-f(2-isopfopylthiażol-4- 
yl)methy I] - 3 - methy I ure tdoj - 3- methy Ibu ta na m ido ]-1,6 -dipheny In exan-2-yl- 
carbamate, 

I TbiażOl-5 -yI methyI (2 5,3 R, 5 5)- 3-hyd roxy-5-(( S)-2- (3 - [(2-i sopropyIth iazol-4- 
yl)me thyI]- 3 -methylureido} -3-methyl bu tanam id o] -1,6-d iph enyI nexan -2-yI- 
carbamate, 

[ Bis( thiazol - 5 -y I methy I) (2S,2'S,35,3'5,55,5'5)-5 P 5'- 

c arbo n yl b isfazan ed iyl)bi s( 3 -hyd roxy-1,6-d i ph e nyl hexa ne- 5,2-d iy i)di c arba - 

matę. 

II Thia zol- 5 -yl metl iyI (2 5,3 R t 5 ^- 3 -hyd roxy-5 - [ ( S)-2 - {3-J (2 - bo p ropyI thi azo I -4 - 
y I) methy IJ- 3 - m ethy I u rei d o] - 3- m ethy Ib u ta na m id o |-1,6 -d i ph e ny I hex a n -2-y I - 
carbamate. 

v Thiazol-5-ylmethyl (25,35,5f?)-3-hydroxy-5-t(5)-2-(3-[{2'i5opropy]i!-iiazoM- 

y])methy|j-3-methylureido}-3-meLhylbutanamido]*!,6-dEphenylhexan-2-yl- 

carbamate 

^(35,45,65,105,1 35,155,1 ĆSł-BisCthiazol-S-ylmelhyiH, 15-dihydroxy-10- 
isopropyl-8,11 -dioxo^ 3,6,13,16-tetrabenzyf-2,7,9,12* 17- 
pe n la azaoc t ad cc a nedi oa te. 


Name 

Re!ative 

Retention 

tń 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Hydroxypropyl 

carbamate 

analogi 

0.24 

0.59 

0*4 

2 ,5 -Th i azo Iy 1 me thy 1 di- 
carbamate^ 1 

1*37 

0*1 

Hvdroxvritonavir J '9 

0.36 

1.0 

0.5 

Hyd anto In 
aminoalcohoH'' 

0.39 

0.73 

0.5 

Ritonavir 

hyd^operoxide Ił ■ , 

0.44 

1.0 

0.2 

Elhyl carbamate 
analoG*' 

0*45 

0.66 

T*0 

Hydanto in -oxazolid i- 
none derfaatiue 1 ’ Ł 

0,50 

0.76 

0.2 


* {W- Met hyl[{ 2 -i 5op ropy M - th iazoly 1 )methy I] am in oj carbony l-L-valln e (not 
ąuantifled by thls method due to solvent front and placebo interferences; 
controlled as a synthetfc impurity in the drug substance) 
b Process impurity, 

s Thiazol-5-ylmethyI (25,35,5S)-5-[(5)-2-amino-3-methylbutanamido]-3-hy- 
d ro xy-1,6- d I phe ny fh ex an- 2-y karba ma te. 
d Degradatlon product. 

' Th ia zo 1-5 -y Jme thy I (25,35,55)-5-ac eta m ido - 3 -hy d roxy-1,6-dipheny lhexan - 

2- ylcarbamate. 

1 Bls( l h i a/o! -5 -y Imethy I) (25,35,55}- 3-hy d roxy-1,6 -dipheny I hexa ne-2,5- 
diy Idi carbamaie. (If two peaks appear wiih a relatwe retention of 0.24, 
the second peak is tdentified as the 2,5-thiazoMmethyl dicarftamate impu¬ 
rity* If a single peak with a re!ative retention of 0.24 appears, report as 
Hydrpxypropy! carbamote analog .) 

9 Thiazol-5-yfmethyl (25,35,55)-3-hydroxy'5-|(5)-2-(3-{[2-(2-hydrox- 
ypropan-2-y f)thiazo f-4-y fj methy I) -3-methy lu re i do)- 3 - methy I b utanamido J-1, 
6-d iph eny lhexan -2-y I c arba ma te. 

h Thi azol- 5 -VI methyI (25,3 5,5 5> 3-hydroxy-5 -[(5)-4-isopropy 1 -2,5-di ox- 
oim i d azol i a in -1 -yI]-1,6-di p he nyl hexa n -2 -yIca rba ma te. 

Th iaza 1-5-yImethy I (25,35,55)-5-[(5)-2-(3-{[2-(2-hydroperoxypropaiv2- 
yl) tli iazol - 4 -yl] m e thy]} - 3 -methy I u reido)- 3-met hy 1 bu l an am ido] - 3 - hyd roxy-l, 
6-diphenylhexan-2'ykarbamate (unspecifled degradant; report as Ethyt 
carbamote analog due to possible coelution). 
i Tlii azoi - S -y 1 m ethy I (2 5,35,5 5)-5 -[(5)-2-e th oxy carb ony lam i no- 3 - 
met hyibu tónamldo] - 3 - hyd roxy-1,6-d ipheny Ih e xa n-2 -y Icarbamate (possl ble 
coelulion with ritonavir hydro per oxi de). 

k (45,55}-Thiazol-5 -yImethyI 4-ben zy\ -5- ((J)-2-{( 5)-4- isopropy 1-2,5 -diox- 
Oi m idazoli d in -1 -y I ]- 3 -phenyfp ropy f f-2- oxooxazo I id i n e- 3 -c arboxy3ate. 

’ Thiazo!-5-yl me thy I (25,35 r 55)-5-[(5)-2-ł3- [(2-ethylth i3Zol-4-yl)methylI-3- 
methylu/eido}-3-meihylbutanamidoJ- 3-hy dr oxy-1,6-dtp heny lhexa n -2-yl- 
carbamate. 

m (S)- ((2 5,3 5,5 5)-5-Am in o-1,6-d ipheny 1-2 -[{thtazo I- 5-y Ime I hoxy)c arbony- 
la rn in o]hex a n - 3 -y 1} 2 - (3 -I(2-isopropy fth i azol-4 -y ] )m e t hy I] -3-methy lu reido}- 

3- rrtethylbutanoate (unspedfied degradant). 

łl Thi azol-5-ylm ethy I (25,35,55)-(5-f-butoxycarbonylamino)-3-hydroxy-l ,6- 
dipbenyłhexan-2-ylcarbamate (may coelute wiih hobutoxycaroonyl ami- 
noalconol; report as isobutoxycarbonyl aminoalcohol using a relative re- 
sponse facior of 0.74). 

“Th fazol-5*y 1 m et hy I (2 5,3 5,5 5)-(5- i sobutoxycarbo ny ta m I no)- 3 - hy droay-1,6- 
d i ah eny Ih ex a n*2 -y I c arbam a te. 

p (5)- M-[( i)-1 ^ S 5)-4-Benzy 1 - 2-oxooxazol i d in-5*y I]- 3 -pheny I pro pan-2-y I]- 

2-{ 3 -[(2 -bo propy fth in za M-yEjme thyl]- 3 -mci! hyl urc i d o} - 3- 
methylbutanamide (unspecified degradant). 

(5) -fsobutyi 2 - (3 -[(2-isopropyI Lhiazol 4 -yi )m e thyI}- 3 -methylureidoJ- 3- 
methylbutanoate. 

•Thiazo!-5-ylmethyl (25,45,55>4-hydroxy-5-f(5)-2-{3-[(2-isopropylthiazol-4- 
yi]met hyf) -3- methy iure ido}- 3 - methyl bu tanami do)-1,6 -diph e nylnexan-2-y I- 
carbamate. 

1 Thiazol-5-yłmethyt (25,3R,55)-3-hydroxy-5-[(5)-2-(3-[(2-isopropylthiazol-4- 
yl]methylJ-3-methylureidoJ-3-methylbutanarnido]-1 , 6 - d i p heny lhexa n-2-y I - 
c arba ma te. 

VBEs(thlazoJ-5-y1methyl) (25,2'5,35,3'5,55,5'5)-5,5'- 

car b ony I bis(a za n ed iyl) b i s (3-hy d roxy-1,6- d ipheny I hexane- 5,2 -d ty I) d ica rba- 

matę. 

lf Thiazol-5-ylmelhyi (25,3fl,5fl)-3-hydroxy-5-[(51-2-{ 3-[(2-isopropyfthiazol-4* 
y I )methyi j - 3 -me t hy I ureido} -3 - methyl b u ta n ami o oJ-1 ,6 -d iphenyl h exa n-2-y I* 
carbamate. 

Thiazoi-5-ylmeihyl (25,35,5fi)-3-hydroxy-5-[(5)*273“[(2-isopropylthiazoM- 
yl)m ethy I ]-3 - methy lureido) - 3-methy Ibu tanam ido] -1,6-dipheny lnexan-2-y U 
carbamate, 

*(35,45,65,105,1 35,155,165)-Bis(thiazol-5-y Imethy I)-4,15-dibydroxy-10- 
isopropyl-8,11 -dioxo-3,6,1 3,T6-tetrabenzyf-2,7,9,l 2,17- 
pentaazaoc tadeca ned toa te. 
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Table 1 (Continued) 


Name 

Rdative 

Retention 

(r) 

Relative 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%1 

Ethyl analoQ ,!1 

0.64 

1.0 

0.1 

D-Acvl isómer d n ' 

0.74 

1.0 

0.2 

BOC-aminoalcohol^ 

0.81 

_ 

_ 

isobuLoxycarbonyl 

aminoalcohol^ 

0.74 

0.1 

Oxazolidjnone 

der^atfye 41 ^ 

0.S7 

0.53 

0.2 

Ureidovallne isobutyl 
ester^-^ 

0.94 

1.0 

0.T 

Ritonavir 

K00 

— 

— 


a (N-Meth vl [(24sop ropyI -4 -thiazolyI) methyMam inojcarbony I-l - val in e (not 
guantified by this metnod due to solyenl front and placebo interferences; 
controlled as a synihebc impurity in the drug substance). 
b Process impurity. 

c Thiazol- 5-yfmethyl (2 S, 3 S f S 5)-5-[(5)-2-ami no* 3-methyIbu łanami do J- 3-hy- 
droxy J,6-d ip henyIhexarv2-ykarba m a te. 
d Deg l ad a Li un p i ud ul i . 

* Th iazoi-5-y Imethyl (25,35,55)-5-acetamido-3-hydroxy-l ,ć-diphenylhexan- 

2- ylcarbamate. 

1 Bis(thiazol-5-ylmethyl) (25,35,5 S)-3-hydroxy-1 ,ć-diphenylhexane-2 H 5- 
diyldlcarbamate, (lf Iwo peaks appear with a rclative retentkin of 0.24, 
the second peak is identified as Lhe 2,5-thiazolyl methyl dicarbamate impu- 
rity. Jf a single peak with a relative retention of 0.24 appears, report as 
Hydroxypropył carbomate analog.) 

a ThiazohS-yfnteihyi (2S ł 3S,SS)-3 hydraxy^S-[(S)-2*(3-{[2-C2^hydrox* 
y propan -2-y ł)th iazol-4-y ijmeth yi) -3 -methyl ureido)- 3-met hy Ibu tanamłdo]-1, 
6-d ipheny In exan-2-ylcarbama te. 

h Thiazol-5 -vI methyl (2 5, 3 5,5 S>- 3-hydroxy-5 -[■(J) -4 - isopropy 1-2,5 -diox- 
oimklazolioin4 *yf]-l ,6-dipbenyJhexan-2-ykarbamaie. 

1 Th iazol-5 -yImethyl (25,35,55)-5-[(S)-2-( 3-{[2-(2 - hydropcroxy propa n-2- 
y l)th iazo 1-4-yJ) methyl] - 3 - methy lu reido)-3 -methy Ibu la na mido] - 3 -hy droxy-1, 
ó-diphcnylhexan*2-ykarbamflle (unspecified deg rad ant; report as Ethyf 
carbomate analog due lo possible coelution). 
iThiazol-5-yImethyl (25,35,55)-5-[(5)-2-ethoxycarbony[amirio-3- 
methylbutanamido]- 3-hydroxy-1,6-dipheny lhexan-2-ylcarbamafce (possible 
coefulion with rltonavir hydroperoxiae), 

k (4 5,5 5)-Thi a z ol - 5 -y I me Ł hy I 4-b enzy i -5 - ((5) -2-[( S) -4 - isop ropy I -2,5-d iox- 
o imi da zol Ed in J -y I j - 3-phenylp ropy! J - 2-o xooxa zol i d fn e- E-c ar boxy la te. 

1 Thiazol-5-yimelhyl (25,3 5,55)-5-[(5>2-f3-l(2-ethylthfazol-4-yS)rnethylj-3- 
methy lu reido} - 3-me thy Ibu ta na m ido]-3-hy d roxy- f, ó-diph eny I hexan -2-yT 
carbamate. 

m (5}-((25, ES, 5 5>-5-Amino-1,6-diphenyl-2-f(thfazoi-5-ylmethoxy)carbony- 
la m ino]h exan* 3*yfJ 2- (3-[(24sopropy lthiazol-4-y l)melhy I ]~3*methylureido}- 

3- methylbuLanoiite (unspecified degradant). 

n Thtazol- 5 -y im ethy I (2 5,3 5,5 S}-{5- t-bu toxy ca rbonyla m ino)-3‘hydroxy-1,6- 
diphenylhexan-2-ykarbamate (may coelute with rsobutoxycafbonyl ami- 
noalconol; report as iso butoxy ca rbony J aminoafeohof using a relative re- 
sponse factor of 074). 

0 Th iazol -5 -yI methyl (25,35,55) -(5-isobu toxycar bo ny I ami no)- 3 - hydroxy-1,6- 
diph enyl hexa n-2-ylca rbamate. 

p (5>N~KS)"1 -I(4S / 55)-4*Ben^l-2-oxooxazolldin-5-ylj*3-phenylpropan-2-yl|- 
2- (3 - [ (2-i sop ropy1th i az oi -4-y I Jm e thy I]* 3 - methyl u refdo) - 3 - 
methylbutanamfde (unspecified degradant). 

9(5)-isobuLyl 2-[3-[(2-isQpropy[thiazoJ-4-yl)methyf]-3-methyliireEdQ}-3- 
methyl b u tan oate. 

r Th iazol-5-ylmethyl (25,45,55)-4 hydroxy-5-[(5)-2-( 3 [(2-ISOpropylthiazoM- 
yljmethyI ] - 3 -methyl u reld o}- 3-methy(buta nam ido ]-1, b-d ip heny lhex an-2-yf- 
carbamate, 

1 Thiazol-5-yImethyl (25,3ff,55)-3-hydroxy-5 [(5)-2-{3-[(2-i$Opropylthiazol-4- 
y f)methy I j-3 -methy lureido) -3-methylbotan am i do J-1,6- d iph eny I hexan -2-y I- 
carbamate. 

* Bis(thiazoi-5-yImethyI) (2S,2 , 5,35,3 , 5,5S,5 f 5>-5,5^ 

carbo nyf bis(aza n ediyljbi s( 3-hyd roxy-1, ć -di phenyłhex ane-5,2-diy IJdłca rba- 
mate. 

u Tłiiazol-5-yJmelhy] (25,3fl,5f!)-3-hydroxy-5-[(5J-2-(3-[(2-isopropy3thiazol-4^ 
y I) m ethy I ]- 3 -m e t hy J ure id o f- 3 - m e thy Ibu ta na m ioo J -1,6 -di p h eny Ih ex a n-2-yf- 
carbamate. 

u Thiazol-5-yimethyJ (25,35,5/?)-3-hydroxy-5-[(5)-2-(3-[(24sopropylthiazo 1-4- 
y I )methyl|-3 - methyl ureido)- 3-methy I b u ta n am i d o] -1,6- d Eph e ny l nexan - 2-yI - 
carbamate. 

^ (35,45,65,105,1 35,155,165)-Bis(thiazol-5-ylmethyl)-4,15-dlhydroxy-10- 
isopropyl-aj 1 -dioxo~3,6,! 3,16-tetrabenzyl-2,7,9,l2,l 2- 
pen taazaoctadecaned ioate. 


Name 

Rełative 

Retention 

(r) 

Relative 

Response 

Factor 

Acceptance 
CHteria, 
NMT {%> 

4-Hydroxv isomer* ' 

1.05 

1.0 

0.1 

3ff-Epimer 1 " 

ki i 

kO 

0.3 

Aminoalcohol urea 
derlyatiye^- 1 

U4 

1.0 

OJ 

3fl ( 5ff-Diastereomer^ 

1.23 

kO 

OJ 

5ff-Eoimer^ 

1.32 

1.0 

0.1 

Oiacvt valine urea^ 

1.70 

1.0 

OJ 

Any indiyidual 
unspecified 
dearadation oroduet 

— 

kO 

0.2 


4 |N- Me thy I [(2-i sopcopyl -4- thiazoly l)m ethy Ma mino) ca rbony I-l- va li ne (not 
ąuantifiecl by this method due to solveni front and placebo interferences; 
centrolled as a synthetk impurity in the drug suta lance)* 
b Process impurity. 

Ł Th iazol - 5 -y I m ethy1 (25,35,55}-S-[( 5}-2-a mino- 3 - methyl bu ta namido]-3-hy- 
droxy-1 r 6-diphenylhexan-2-ykarbamate. 

^Degradation product 

< Th razo I S -y I m ethy I (25,35,55)-5 -acetam id o* 3 ■ hyd roxy-1 „ 6-d ip he ny lhexa n- 

2- ylcarbamale. 

' Bis(thiazoh5*ylmethyl) (25,35,55)-3“hydroxy-1,6-d[phenylhexane-2,5- 
diyldicarbamate, (Jf two peaks appear with a relative retentron of 0.24, 
the second peak is identtfied as the 2,5-thiazoMmeihyl dicarbamate impu- 
rity. Jf a single peak with a relative retention or 0.24 appears, report as 
Hydwxypropyl carbomate analog,) 

3 Th iazol-S-yImethyl (25,35,55)-3-hydrDxy-5-E(5)-2-(3-iE2-(2-hydrox- 
y propan- 2-y I )thi azol -4-yl] methyl)-3-methy lu reido)- 3- methyl bu tanamidoJ-T, 
6-diphenylhexan-2-ylcarbamate, 

h Thi azol-5 -yI methyl (25,35,55)-3- hydroxy-5- [(S)- 4-i 5opropyl-2,5 dtox- 
oimkl azolkfin-1 -y I]-1,6-di phenyl hexan-2 -y Ica r bama te. 

' Thiazol -5 -yImethyl (25,35,55)-5-[(S)-2-( 3-{[2-(2-hyd ropę roxypropa n-2- 
yljth iazol-4-yf]methyJ) -3-methylu reido)-3 -methyl bu ta nami do]- 3- hydroxv-1, 
6- di p he nyI hexa n-2-yka rbamate (unspecified degradanl; report as Ethyf 
carbamate analog due to possible coelution). 
i Th i azol - 5 -y I m ethy I (25,35,5S) -5 -[(5)-2 -eth oxycarbony I am i no-3 - 
methyJbulanamido]- 3-hydroxy-l ,6-diphenylhexan-2-ykarbamate (possible 
coeluLlon with ritonavir hydroperoxide). 

* (45,55)-Thlazol-5-yImethyl 4-benzyl-5-((5)-2-E{5)-44sopropyl-2 H 5-diox- 
oim rd sz oli d in -1 -y I]- 3 - p h e ny Ip ropy 1} -2-o xo oxazo I id i ne- 3-carboxy I a te. 
Thiazol-5-yImethyl (25 H 3S,55)-5-[(5)-2-(3-[(2-ethylthiazoM-yl)methyl]-3- 
methy lu reido) -3-me thy Ib uta n amid o]-3-nyd roxy-1,6-d fpbe nyl h exan-2-y E- 
ca'ba matę. 

m (5)-f(2S,35,5 5)-5-Amino-1,6-diphenyl-2-[(thiazol-5-ylmethoxy)carbony- 
lamino )hexan -3 -y 1} 2-( 3-[(2-isopropy lt hiazol -4 - y IJmethy I]- 3 - methy lu reido} - 

3- methylbutanoate (unspecified degradanl). 

n Thiazol-5 - yl methyl (25,35,55)-{5- t-butoxycarbonyIam ino)- 3 -hyd roxy-1,6- 
diphenyfhexan-2-ykarbamate (may coelute with isobutoxycarbonyl ami- 
noakonol; report as isobutoxycarbonyf aminoalcohol using a rdative re- 
sportse factor of 074). 

41 J-\ ia zol -5-y Imetliy I (25,35,55)-(5-isobu toxy ca rbony la m in o) - 3 -hydroxy-1,6- 
di ph eny I hexa n-2-y i carba m ate. 

p (^)-[( 5)-1 -[(45,55)-4- B e nzy t-2-oxo oxazol id i n-5 -y I]- 3 -p h eny fp ropa n-2-y I) - 
2-(3-[(24 so p ropy I lilia zol-4-y I) methy l]-3 -m e thy fu reido} - 3- 
melhyibutanamide (unspecified deg rad ant). 

ł (5)-Iso bu ty I 2-{3-[(24sopro pyJ th iazol -4 -y i)me thy l]-3 - m ethy I u reido}- 3- 
methylbutanoate. 

r Thiazol-5-ylmethyl (25,45 55>4-hydroxy-5-f(5)-2-f3-J(2-isopropylthiazoJ-4- 
y I Jmethy l]-3-methy lu reidof- 3-methy Ibu ta na m ido] -1,6-di p heny lhexan-2-y I- 
carbamate. 

1 Thiazol -5 -ylmethyl (25,3 R ,5 5)- 3-hydroxy-5-(( 5)-2 - (3-[(24sopropylth iazol-4- 
y1)methyJ} -3-meihylureido}-3-m e thy 1 bu ta nam ido]-1,6 -di phe nyfhexan-2-y !- 
carbamate. 

i Bis(thiaiol-5-ylmeihyl) (25,2'5 r 35,3 , 5,55,5'5)-5,5 < - 

ca rbo ny I b is(azan ed iyl)bis( 3 -hydroxy-1,6-d i p heny lhexa ne-5,2-diyl)di carba- 

maie. 

u Thi azol -5 -yI methyl (25,3 fi, 5 /?)- 3 - hydroxy-5 *[( 5J-2- (3 - [ (2-isopropyI thiazo 1-4 - 
y I) methyl]- 3-m ethy lu rei do] -3-methy Ib uta na m ido]-1,6-dipheny|hexan-2-yl- 
carbamate. 

v Thi azol-5-ylmethyl (25,35,5f?)-3-hydroxy-5-[(5)-2-(3-[(2-i5opropyithiazol-4- 
y I )me thy I ] - 3 -me t hy 1 u reido) -3 -m ethy i bu ta n ami do J-1 , ć-di ph eny I he xa n-2-y I - 
ca na matę. 

- (35,45,65,105,135,155,l65)-Bis(thiazol-5-ylmethyŁH H 1S-dihydroxyT0- 
isopropyl-8,11 -dioxo-3,6,13,16-te trabenzyf-2,7,9,12,17- 
pen la azaoc tad ecanedioa le. 

























Table 1 (Continued) 


Na me 

Relative 

Retention 

tń 

Relative 

Rosponse 

Factor 

Acceptance 

Criteria, 

NMT 

To tal orocess impuritv 

_ 

_ 

1.2 

Total impurities 

— 

,— 

3.0 


J { N- M ethvl[(2- i s opropy I-4 -ih iazoly I) m ethyHami nojca rbony l-L-val in e {no t 
guantified by this mEthod due to 5 olvent front and placebo interFerences; 
cant roi led as a synthetic impurity En the drug substance). 

^Process impurity. 

- Thtazol-5-ylmethyl £25, 35,5S)-5-[(S)-2’amino-3-methylbuUnamido]-3-hy- 
droxy-1,6-d i pheny Fhexan - 2-y Ica rb a m a te. 
d Degradation product. 

e Thiazol-5-ylmethyJ C25,35 f 5S)-5-acetamidO’3-bydroxy-1 r ó-dlphenylbe?<an- 

2- ylcarbamate. 

r Bis(thiazol-5-yl methy I) (25,35,55)-3-hydroxy-1,6*dfphenyihexane-2,5- 
diyldicarbamate. (If two peaks appear with a refative retention of 0.24, 
the second peak is idermfied as the 2,5-thiazoly(methyl di ca rba matę impu- 
rity. If a single peak with a relative retention of 0.24 appears, report as 
Hydroxypropyt car borna te analog.) 

yThiazol-5-ylmethy] (ZS^^S^-J^ydroyy^-ięSJ-Z-fB^^-hyd^ 
y p ropan -2-y i )th iazo I -4-y I ] m ethy 1)- 3 -me t h y i u reido) -3 -mętny I bu ta n am i do ] -1, 
6 - df pheny Ih exan-2 -y karbama te. 

h Th ia zol-5 -y I methy I (25,3 5,5 5)- 3 - hyd roxy-5-({5) -4 - is o pro py 1-2,5-dl ox- 
oimidazolidrn-1 -yl]-l ,6-di pheny! hexan-2-yl ca rba matę. 

1 Th iazo 1-5-y[ methy [ (25,35,55)-5-[( 5) - 2-( 3- ([2-(2 - hyd ro pero xyp ropa n -2- 

y I) th i azo t-4-y f ] m et hy I}- 3-me thy I u reid o) - 3 - m e t hy I b uta n a m ido]- 3 - hy d roxy-1, 

6dipheny]hexan-2-ylcarbamate (unspedfied degradant; report as Ethyf 

carbamate analog due to possible coelution). 

i Th ia zol-5 -y I methy I (25,35,55)~5 -[(5)-2-ethoxy carbo nyl am in o- 3' 

methy 1 bu tan amido]- 3 - hy d roxy-1, Ó-di □ h e nyl hexa n-2 -y k arba ma te (poss ible 

coelution with ritonavjr hydro peroxFQe)> 

h (45,55)-Th iazo!-5-y Imetliy f 4 - ber zy 1-5 -{(5)-2-[( 5)-4- rsop ropy 1-2,5 - d [qx- 
o i m ida zol idtn-1 -yl]-3- p h e nyl p ropyl}-2-ox ooxazolid Ene- 3 -ea rboxylate. 
'Thiazol-5-yJmethyJ (25,35^5)*5-[(^-2T3d(2-ethylthlazoH-yl)methyl]^^ 
m e t hy I u reido} - 3 -m e t hy I butan am i do]- 3 -hy droxy-1,6-d >ph eny I hexa n - 2 -y I- 
carbamate. 

m (5)-{(25,35,55)-5-Amrno-I,6-diphenyl-2-[(tbiazol-5-ylmethoxyJcarbany- 

1 ami no] h exa n- 3 -y I) 2 - (3 - f (2 - Esop ropy ft h iazo I -4-y [)methy I]- 3 -m e thy lu rei do} - 

3- methylbutanoate (unspedfied degradant). 

rł Thiazol-5-ylmethyl{25,35,55)-(5T-butoxycarbonylarnino)-3 -hyd roxy-1,6- 
diphenyJhexan-2-ylcarbamate (may coelute with isobutoxycarbonw ami- 
noalconol; report as isobuEoxycarbonyl aminoalcohol using a reJatfve re- 
sponse factor of 0.74), 

° Thiazo I-5-yIm ethyl (2 5,3 5,5 5)-(5-isob u toxyca rb onyFa m i no)- 3 -hyd roxy-1,6- 
d i p heny Ih exan-2-y 1 c a rba ma te. 

f 3 (5)- N-[( 5) -1 -[(4 5,5 5) -4- B enzy I -2-ox ooxazo I i d i n -5 -y II- 3 -p heny [pro p an-2-yl]- 

2 - {3-[( 2 - iso pro py t th iazol-4 - y I jmethy j ] - 3-me Lhy lu rei do} -3- 
methylbutanamide (unspedfied degradanL). 

^ (5)4 sobo ty I 2- {3 -[(24 sopropy 1 thi a zol-4-y l) m ethyl]- 3 - m e thy lu reido} - 3 - 
methylbutanoate. 

1 Thiazol-5-y Imefchy I (25,45,55)-4-hydroxy-5-[(5)-2- {3-[(2-iso propyl thiazo 1-4- 
y I) m e thy I ] - 3 -me thy I u reido} - 3 -m e thy I b u ta n a mi d o] -1, 6 -d i pheny I h e xa n-2-yl- 
carbamate. 

Th i aza I -5-yl m e thyl (2 5,3 R, 5 5) ■- 3 -hy droxy-5 - [(5) -2- {3 -[(2 - Es o propyl tli i azol -4- 
y f) methy 1 ]- 3 -m ethy I u re ido) - 3-m ethy Ibu ta na m ido]-1 f 6- d i p h eny lnexa n-2-y I - 
carbamate. 

5 BisCthiazol-S-ylmethyh (25,2 H 5,35,3 y 5,55,5 r S)-5,5^- 

ca rbonyl bis(aza nedryljb is( 3-hyd roxy-1,6- d i p henylh exa n e-5,2 -d iy!) d ic a rba - 

matę, 

u Thiazo E-5-y I me thy I (25,3fl,5fl)-3-hydroxy-5-[(S)-2-{3-t(2-i50propy I thiazol-4- 
yI) m e thyl] - 3 -metiiy I ureido} - 3 -m e thyl b u ta n a mi do] -1, ć -d i phenyI h e xa n-2-yl- 
carbamate. 

y Th i azo I -5-y I m e thy I (2 5,3 5,5 R )- 3-hydroxy-5 -1(5)-2- {3 -[(2 - rs o propy I thi a zol -4- 
yf)methyl]-3-methylureido}-3-m ethy tbu ta na m ido]-1,6-d i p h eny I nexa n-2-y I- 
carbamate. 

"(35,45,65,105,1 35,155/1 ó5)-Bis(thiazol-5-ylmethyl)-4,15-dthydroxy-10- 
isopropyJ-S,l1-dioxo-3,6,]3,1ć4etrabenzyr-2,7,9,12,l 7- 
p en ta aza oc tade ca n ed ioa te. 

SPECIFIC TESTS 
* Alcohol Content 

Internal standard solution: Transfer 10,0 ml of butyl 
alcohol to a 200-mL yolumetfic fiask and dilute with 
methanof to volume. 

fntemal standard identity solution: Diiute 5,0 ml of 
the Interna! standard solution with methanof to 1 00 ml. 
Standard stock solution: 4.0% (v/v) of dehydrated al- 
eohof in methanol 


Standard solution: 0.4% (v/v) of dehydrated alcohof 
prepared as follows. Transfer 10.0 ml of the Standard 
stock solution and 5 ml_ of the Internai standard solution 
to a 100-mL vo)umetric fiask, and diiute with methanol 
to voiume, 

Sample stock solution: Transfer 5.0 ml of Ora] Solu¬ 
tion to a 50-ml votumetric fiask with the aid of several 
portions of methanol, and diiute with methanol to 
volume. 

Sample solution: Transfer 10.0 mL of the Sample stock 
solution and 5.0 ml of the Interno! standard soiution to a 
100-mL yoJumetnc fiask, and dilute with methanol to 
volume. 

Chromatographk system 

(See Chromatography (621), System Suitahiiity.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m fused silica capillary; 1-pm 
layer of phase G16 
Temperatures 
Injection port: 185° 

Detector: 220 d 
Column: See Table 2 . 


Table 2 


Initial 

Temperatura 

n 

Temperaturę 

Ramp 

r/min) 

Finał 

Temperaturę 

n 

Hołd Time at 
Fina! 

Temperaturę 

(min) 

40 

0 

40 

S 

40 

10 

145 

6 

145 

20 

200 

9.75 


Carrier gas: Helium 
Flow ratę: 4.5 mL/min 
Makeup gas flow: S0 mL/min 
Injection volume: 1 pL 

Injection type: Split injection with a spirt ratfo, 4:1 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: 0.8-1.2 for the alcohol peak 
Relative standard deviation: NMT 3.0% for the peak 
area ratio of alcohol to butyl aicohol 
Analysis 

Sam pies: Intemal standard identity solution t Standard 
solution, and Sample solution 

Calculate the percentage of alcohol in the portion of 
Orał Solution taken: 

Result = (Ru/Rs) xCxD 

R u - peak area ratio of alcohol to butyl alcohol 
from the Sample solution 

/?i = averaqe peak area ratio of alcohol to butyl 

alcohof from the Standard solution 
C - concentration of dehydrated alcohol En the 
Standard solution (% v/v) 

D - diiution factor used to prepare the Sample 
solution , 100 

Acceptance criteria: 40%—47% (v/v) of alcohol 
(CaH«0) 

o MiCfiOBfAL ENUMERATION Tests (61) and Tests for Sfeci- 
fied Microorcanisms (62): The tota! aerobtc microbial 
count does not exceed ]0 2 cfu/ml. 

ADDITIONAL REQUIREMENT$ 

® FACKAGING and STORAGE: Preserve in tight, light-resistant 
containers. Storę at room temperaturo. 
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a USP Reference Standard* {71} 
USP Ritonavir RS 


RStonav5r Ta blef s 


DEFINITION 

Ritonayir Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of ritonayir (C^Fhg^CbSz). 

IDENTIFICATION 

a A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 
« Procedurę 

Buffer: 4.1 g/L of monobasic potassium phosphate 
Solution A: Acetonitrile and Buffer (50:50) 

Solution B: Acetonitrile, butyl alcohol, water, and Buffer 
(65:15:10:10) 

Mobile phase: Acetonitrile, methanoi, tetrahydrofuran 
(stabillzer-free), and Buffer (1 7.5: 10: 10: 62.5). Filter the 
reguired Solutions individualfy before use. 

Standard solution: 0.1 mg/mL of USP Ritonayir RS in 
Solution A 

Sample stock solution: Normnaliy 1 mg/mL of ritonavir 
prepared as follows. Transfer Tabfets (NLT 5) equivalent 
to 500 mg of ritonayir into a 500-mL volumetric fiask. 

Fili the fiask half fuli with Solution B, and mechanically 
shake for at least 60 min or until the Tablets have visu- 
ally disintegrated. Dilute with Solution B to volume, and 
stir for 30 min. Transfer a sufficient guantity of this solu¬ 
tion to a centrifuge tubę, and centrifuge for about 15 
min* Use the supernatant to prepare tne Sample 
solution . 

Sample solution: Nominally 0.1 mg/mL of ritonayir in 
Solution A from the supernatant of Sample stock solution 
Chromatographtc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: Tó^mm x 15-cm; 5-pm packing L7 
Column temperaturę: 40 D 
Flow ratę: 1.5 mL/min 
Injectlon voiume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Capacity factor: 15-24 
Tailing factor: 0.8-1.2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Jabeled amount of 
ritonavir (C^FheMsC^Sz) in the portion of Tablets 
taken: 

Result - (rufrs) x (Cs/Cu) x 100 

r u ~ peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C s = concentration of USP Ritonayir RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ritonavir In the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

Medium: 0.06 M poiyoxyethylene 10 fauryl ether; 

900 mL 


Apparatus 2: 75 rpm 
Time: 120 min 

Buffer: 4.1 g/L of monobasic potassium phosphate 
Mobile phase: Acetonitrile and Buffer (55:45). Adjust 
with phosphoric actd to a pH of 4.0 ± 0.1. 

Standard stock solution: 1.11 mg/mL of USP Ritonayir 
RS in methanoi 

Standard working solution: 111 pg/mL of USP 
Ritonavir RS in Medium from Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suftable filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection vo!ume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: 0.9-1.5 
Capacity factor: Greater than 3.5 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ritonavir (Ca/rUsNaOjSż) dissolved: 

Result = (rufrs) x (Csfi) x V x 100 

= peak response from the Sampie solution 
rj - peak response from the Standard solution 
Cs - concentration of USP Ritonayir RS in the 
Standard solution (mg/mL) 

L = label claim for ritonayir (mg/Tablet) 

V - voiume of Medium, 900 ml 

Toierances: NLT 75% (Q) of the labeled amount of 
ritonavir (C^HrBNćOsSz) is dissolved. 
o UNiFORMlTY OF DOSACE Units (905): Meet the 
requirements 

IMPURITIES 
* Orcanic Impuretees 

Ritonavir is alkali sensitiye. Al! glassware should be pre- 
rinsed with distilled water before use to remove residual 
detergent contamination. 

Buffer A: 4.1 g/L of monobasic potassium phosphate 
Buffer B: 3.8 g/L of monobasic potassium phosphate 
and 0.25 g/L of dibasic potassium phosphate 
Solution A: Acetonitrile and Buffer A (50:50) 

Solution B: Acetonitrile, butyl afcohol, water, and Buffer 
A (65:15:10:10) 

Solution C: Acetonitrile, butyl alcohol, and Buffer A 
(15:5:80) 

Mobile phase: Acetonitrile, butyl a I co hol, tetra hydra- 
furan (sLabilker-free), and Buffer B (18:5:8:69) aajusted 
with 1 M phosphoric acid or 1 M potassium hydroxide, 
If necessary, to an apparent pH of 6.3 ±0.1 
Cfeanlng solution: Acetonitrile, butyl alcohol, tetrahy¬ 
drofuran (stabilizer-free), and Buffer A (30:8:13:49) 
Standard stock solution: 0.05 mg/mL of USP Ritonayir 
RS in Solution A 

Standard solution: 2.5 pg/mL of USP Ritonayir RS in 
Solution C from Standard stock solution 
System suitability stock solution: 1 mg/mL of USP 
Ritonayir Related Compounds Mixture RS in Solution 8 
System suitability solution: 0.5 mg/mL of USP 
Ritonayir Related Compounds Mrxture RS in Solution C 
from System suitability stock solution 
Sample stock solution: Nominally 1 mg/mL prepared 
as follows. Transfer Tablets (NLT 5) equivalent to 
500 mg of ritonayir into a 500-mL yolumetric fiask. Fili 
the fiask haff fuli with Solution B { and mechanically 
shake for at least 60 min or until the Tablets have visu- 




ally disintegrated. Diiute with Solution B to volume, and 
stir for 30 min* Transfer a sufficient auantity of this solu* 
tion to a centrifuge tubę, and centrifuge for 1 5 min, 

Use the supernatant to prepare the Sample solution . 
Sample solution; Nominally 0.5 mg/mL of ritonavir in 
Solution C from the supernatant of Somple stock solution 
Chromatographic system 
(See Chromatogropny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 240 nm 

Column; 4,6-mm x 15-cm; 3-um packing L26. Wash 
the column after each injectioń of the Sample solution 
with Cleaning solution for about 26 min, and equili- 
brate with Mobile phase for about 30 min. Storę in 
Cleaning solution after the analysis is compfeted. 
Column temperaturę: 60° 

Fiow ratę; 1 mL/min 
Injection volume: 50 pL 

Run time: 2.4 times the retention time of ritonaw 
System surtabclity 

Samples: Standard solution and System suitabiiity 
solution 

See Tobie 1 for relative retention values. Disregard all 
peaks occurring before the /V-deacylvaline ritonavir 
peak. 

Suitabiiity requirements 

Resolution; Greater than 0.7 between the hydrox- 
yritonavir and hydantoin aminoalcohol peaks, System 
suitabiiity solution 

Capacity factor: Greater than 10.8, Standard solution 
Tailing factor: 0.8-1.2, Standard solution 
Relative standard deviatfon: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Tabfets taken: 

Result = (r u /r%) x (Ci/Q x (1 fF) x 100 

ru = peak response of each impurity from the 
Somple solution 

H = peak response of ritonavir from the Standard 
solution 

C$ ~ concentration of USP Ritonavir RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of ritonavir in the 
Sample solution (mg/mL) 
f = relative response factor fSee Table 1) 

Acceptance criteria: See Tobie 1. Disregard peaks less 
than 0.05%. 


Table t 


Name 

Relative 

Retention 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%ł 

i^Deacyfvaline 

rftonavir^ b 

0.11 

1,0 

0.2 

AcetamidoalcohoM 

0.15 

_ 

_ 

2,5-Thi azoly 1 methy Id i- 
c a rbamate c 

0.24 

— 

— 

Hvdroxvrłtonavirt’ 

036 

1,0 

0.3 

Hydantoin ami- 
noalcohoM 

0.39 

0.73 

2.6 

Ritonaw hyd ropę rox- 
ide ,)h 

0,44 

1.0 

0.2 

Hyd a n toin -oxazo Mdi- 
nonę deriyatiye^ 1 

0.50 

— 

— 

Ethvl analogi 

0.64 

__p_ 

_ 

Ceo-rsomed 1 ' 4 

0.74 

1,0 

0.2 

EOC- a minoalco h ol rt 1 

0.81 


— 

lsobutoxycarbonyl 

aminoalcohol^ 1 

Oxazofidinone deriva- 
tWe** 

0.87 

0.53 

0.3 


* Th iazol -5y I m e thy 1 (2 5, 3 5, S 5)-5-[( 5}-2-a m in o-3-m e thy i bu ta n ami do]- 3 * hy- 
droxy-1,6-di ph eny I hexa n-2-yJcarba ma te, 

* Pegradation produet 

c Thiazol-5-ylmethyl (23,35,55)-5-acetam*do-3-hydroxy-1 ł 6-diphenyihexan- 
2-ylcarbamate. 

‘'Process impurity included in this table for peak Identification only. This 
impurity is controtled in the drug substance. (t is not to be reported for 
the drug product nor induded in the tata! impurities. 

* Sis(thiazol-5-y ImethyI) (25,3 5,55)-3-hydra xy-l ,G-dlpheny(hexane-2,5- 
diylclicarbamate. (Two peaks may be detected with a relatlve retention 
value of 0.24. The first peak is considered as an unknown impurity and 
the second as 2,5-lhiazolylmethyldkarbamate.) 

< Thiazoi-5-ylmethyl (25,35,55)-3 hydroxy-54(S>2‘{3-(i2-(2‘hydrox- 
y propa n-2-y I) Łhiazol -4 -y I ]methy I] - 3-metny f ureido)- 3 ■ me thy Ibutana mi do]-1, 
6-di pheny I hexa n-2-ylca rbamate. 

9 Thi azol- 5-y Imethy I (2 5,3 5,5 5> 3 -hydroxy-5-[(5)-4 -i sopropy1-2,5-diox- 
o im idazo Eidin-1 -ylj -1 ,Ó-d ipheny I h e xan -2-y [car b a m ale 
h rhia2ol-5-ylmethy] (25,35 H S5)-5-[(5)-2-(3-{[2-(2 hydroperoxypropan-2- 
y i) th i azol-4-y I] mętny I}-3 - m e E h y I ure kip)- 3 -m e t hyfb u ta na m i do ] - 3-hydroxy-1, 
6-d tphenylh exan- 2 -ylc a rba matę. 

J (45,5 5)-Thiazol-5-ylmethyl 4-benzyJ-5-[(5)-2-[{5)-4-tsopropyl-2,5-dEox- 
ołnfdazotktln-1 -y I]-3 -phe ny I p ropyI f- 2 -o xooxazol id i ne - 3 -c ar boxy late. 
t Ihiazol-S-ytmethyl (25,3 S,5S)-5-[(S)-2-{3-[(2-ethylthiazol-4-yl)methyl]-3- 
methy lureido}-3-m etby f butcmamidoI-3-hydroxy- T, 6-dtphe ny fhexa n - 2-yl- 
c; rbamate. 

Ł {5)4(25,35,55}-5-Amino-1 H ó diphef>yl-2-[(thiazol-5-ylmethoxy)carbony- 
la mi n o ]hex an- 3 -y 1} 2-{ 3 4(24sap ropylthiazol -4 -y l)met hy I] -3 - me thy I u reioo) - 

3 -met hy I bu ta noa te. 

1 Thiazoh5-ylmethyl (25,3S J S5)-(5-rbutoxycarbonylamino)-3-hydroxy-l ,ó- 
dlphertylhexan-2-ykarbarriate (may co-elute with |sobutoxyęarbonyl ami¬ 
noalcohol), 

,ri Thi a zol -5 -y I methy I (25,35,5 5)-(5- isobutoxyca rb ony lam En o)- 3 -hyd roxy-1, 
6“diphenyihexan-2’ylca rba matę (may ca-elute with BOC-aminoalcohoi). 

" (S)-N- [{S)- 1 4(4 5,5 5)-4-Benzyl-2-oxoox azoiidin b-y I ] - 3 -phenytp ropan-2-ytJ- 
2-( 3 -[(2-i>u p r opy | tbidzol-4 -y I Jrnethy l]- 3 - methy f ur eido) - 3 ^ 
mathylbutanamide. 

* (5>- Isobu tyl 2-{3-[(2- isopropylth iazoł-4-yIjmethyl ]- 3 - melby!ureido}- 3- 
methyłbutanoate. 

p T h iazo E-5-y J met hy I (2 5, ^ 4 5,55}- A-by d r oxy-5- [(5) ^- 2■ j 3- [(2 -ii s o propylf ■th iazoi ^- 
4-yl)methyl]-3-methyluretdo] ■3-methylbutanćimido]-!,6-dfpheriyrhexan-2- 
ylca rba matę. 

n Th i azol -5 -y I methy I (2 5,3 fl, 5 S)- 3-hy d roxy-5 - ((5) - 2 - {3- [(2 - i s o propy Eth iazoi - 

4 -yl) methy I]- 3-methy lu rei do} -3 -methy Ibu ta na m ido ]4,6 -di p heny fhexa n-2- 
ykarbamate. 

' @is£thlazol-5-yImethyI) (25,2'5,3S,3 ł S,55,5 ł 5)-5,5 r - 
C arbonylbiS(azanediyf)bis( 3 -hy droxy-1,6 -dipheny lhexa ne-5,2-diyOdka rba - 
mite, 

»Tiiazol-5-y Imethy I (2 5,3 /?, 5 ^-3-hydroxy-5 - f(5) -2 - (3 -{(2- isopropyłth iazol - 4 - 
y I) m ethy I]-3-methy lu rei do) - 3-methy Ibuta na m ido] -1,6-d i p heny lhexan-2-y I- 
c a rbamate, 

1 Th i azol-5 -yImethy I (2 5,3 5, 5 fl) - 3 -hyd roxy-5- [( 5)-2 - (3 -[(2 -i sopropy \ th iazol-4 - 
yI)methyl] -3-me thy I u reido}»3 -m e t h yl b u ta n am i do]-1,6-di pfi e nyfh exa n-2-yI ■ 
ca rba matę. 

“ (35,45,65,105,135,155,1 óS)-Bis(thiazoE-5-ylmethyl)-4,15-dihydroxy-104so- 
propyl-B,] l^dioxo-3,6,1 3,16-tetrabenzyh2,7,9,12*1 7- 

pen taazaoc tad eca nedioa te. 
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labie I (Continued) 


Hame 

Relative 

Retention 

Refative 

Response 

Factor 

Acceptance 
CHteria, 
NMT (%) 

Ureidovaline isobu^f 
esteH u 

0.94 

— 

— 

Rltonavfr 

1.00 



4-Hvdroxy isomer^ 

K05 

_ 

_. 


1-11 

_ 

_ 

Aminoalcohol urea der- 
iva twe* 1 

t.14 

— 

— 

Bfl.SR-Diastereomer 14 

1.23 

_ _ 

_ _ 

Sfi-Eplrrię^ 

1.32 

_ 

__ 

Diacvl valEne ureaA« 

1.70 

_ _ 

_ 

Any fndividual unspeci- 
fied degradation 
oroduct 


1.0 

0.2 

Total innDurities 

— 

— 

3.5 


* Thiazol-5 -y Imethy t (2S,3 5, 5 S>5-[(5)-2-amino-3-methy Ibutan amido]- 3-hy- 
ctroxy-1 , 6 dl phEnyI hexa n-2-y Ica r Lid r t m le. 

Deg rada Mon product. 

c Thiazol-5-ylmethyl (25,35,55)- 5 -icelamidc-3-hydrom 1 ,6-diphenyEhexarb 

2- ylcarbamate. 

d Process impurity induded in this table for peak Identification only. This 
impurity is controfled in Ihe drug substance, It is not to be reported for 
the drug product nor induded in the to Lal impurities. 
r B tsf th iazol-5-yl methyf) (2 S, 3 5,5 5)- 3-h y d roxy-1, ó- diph e ny lhex an e-2,5- 
tiiyldicarbamate* (Two peaks may be detected with a relathtt retention 
value of 0.24. The first peak is tonsidered as an unknown impurity and 
the second as 2,5-thiazoiylmethyldicarbamate.) 

* Thiazol-5-ylmethyl (2S^S f SS)^hydroxyM(Sy2-(S-{[2 (2-hydrox- 

y pro pa n-2 -y l)t h ia zol-4 -y Ijme t hy I) - 3-metny fu rei do)- 3-methyf b u tana m ido]-1, 
6-d i ph eny i hexa n-2-y [ca rba ni a te, 

y Thiazol-5-yEmethyI (25,35,55)-3-hydroxy-5-[(S)-4- [s opropy1-2,5-diox- 
oimidazolidin-1 -yEj-1 H 6-diphenylliexan-2-ylcarbamate. 
h Tl i iazol-5-yf methyf (2 5,3 5,5 5)-5-[(5} -2- (3- (!2-(2-hy dro peroxy propan -2- 
yl)thia zol-4 -y Ijmetriy I) -3 - methy I u reido)-3-methy Ibu tan ami doj- 3-hydroxy-l, 
ó-di phenylhex an -2-y learbama te. 

' (45,55)-Th iazol-5-yImethy I 4- benzy 1-5 - {(5)-2-[{5)-4-isopr opy 1-2, 5-diox- 
oimidazolidłn-1 -y l]-3-pbenyl propyl)-2-Qxooxazofidme- 3 carDoxylate. 
i Th[azol-5-ylmethyf (25,35,55)-5-[(5)-2- [3-[(2-eth/thlazoJ-4-yE)methyl]-3- 
m e thył ureid o}- 3-m ethy i butan amido |- 3 -hydroxy-l, 6- d iplieny I hexa n -2-y I- 
carbamate. 

Ł (5)-((25,3S,55}-5 -Am i no -1,6-di pheny I -2- [(th iazoLS -y I me Llioxy )ca rb ony- 
I amfno]hexa n- 3 -y 1} 2- {3 - [(2- isopropylth iazo l-4-y])methy I ]- 3 -m e i hylu rei do} - 

3- methylbutanoate. 

1 Thiazol-5-ylmethyl (25 ł 35,55)-(5-f-butoxycarbonyEamino)-3-hydroxy-l,6- 
djphenyJhexan-2-yEcarbamate (may co-eiute with isobutoxycarbonyl aml- 
noalconoty, 

411 Thiazol-5-ylmethyl (25, 3 5 ( 5 5)-( 5 -isobutOxycarbonylami no)-3-hydroxy-1, 
6-diphenylhexan-2-ytcarbamate (may co-elute with BOC-aminoalcohol). 
tt (5)-N-[(5)- 1 -f (4 5,55)-4- B en zy E-2-ox ooxazo Ei d fn -5 -y 1 ] - 3 -phenyIpropan-2-yt] - 
2 - { 3- [(2 -isopro pyl th iazoi-4-y tjmel hy I ] - 3-m e thy fu reido} - 3- 
methy I bu ta n a mi de. 

* (5)-J sobu ty E 2- (3 -[(2- is opropy I liii a zol-4 -y I) m e t hy 1 ] - 3 - met liy I u rei d o}- 3- 
methylbutanoate. 

p Uli azo I - 5-y 1 m e thy! (2 5,4 5,5 5)-4 - liydroxy- 5 - f(5>2 - [ 3- [(2 - i sop ropy I th razo l- 

4- y IJmethy I j- 3-methy I ureidoj - 3- rtiethy Ebuta na m ido]-1,6-d i p Eienyfh exan -2- 
ykarbamate. 

q Thiazol'5-ylmethyl (25,3fl,55)- 3-hydroxy-5-[£5)-2-{3-[(2-i5opropytlhiazof- 
4 -y I Jmethy t] - 3-me t hy Eu reido} - 3 -methy i bu tan amklo] -1,6-d iphenylhexan-2- 
yEcarbamale. 

r Bis( th ia zol-5 -y I methy I) (25 f 2'S.35,3 r 5,55,5'5)-5,5'- 

ca rbony I bi s(a za ned iy i )bis( 3-hy droxy-1,6- di pheny Ih e xa ne- 5,2-d \y l)dic a rba- 

mate. 

1 Thlazol-5-ylmethy3 £25,3ff H 5 R)- 3-hydroxy-5-[(5>2-l3-[(2-isopropyIthEazoI-4- 
y I )methyl]-3-melhytu re i do} - 3 -methyl b u 1 an am ido] -1,6- d iph enyl hexan -2 -yl- 
carbamate, 

1 Thiazol-5-ylmethyf (25,35,5fl)- 3-hydroxy-5-[{5)-2-{3-[(2-isopropylthrazoM- 
yI) m ethyI] - 3 -me thyl ureido) - 3 -methyIbu ta na mido]-1,6-diphe nylhexan-2-yI- 
carbamate. 

w (35,45,65, ?05,135,155,165)-Bb(thiazoJ-5-ylmethy!)-4,15-dihydroxy-10-iso- 
propyE-8,1 l-dioxo-3,6 # l 3,16-tetrabenzyf-2,2,9,12,1 7- 
pen taa za oc ta decanedioa te. 

ADDETIONAL R£QU1HEMENTS 

* Packaging and Storage: Presen/e in tight containers. 
Storę at or below 30 c . 


* USP Reference Standards <11) 

USP Ritonavir RS 

USP Ritonavir Related Compounds Mixture RS 


Rfyastigmine 



C,.,H«N 2 02 250,34 

Ethylmethyicarbamic acid, 3-[(S)-l -(d i methy lam i- 
no)ethyf] phenyI ester; 

(S)-3-[l (Dimethyiamfno)ethyl]phenyl ethyl(methyf)carba- 
mate [123441-03-2], 

DEFtNmON 

Ri^sLiyinine contains NLT 98.0% and NMT 102.0% of riva’ 
stigmine (CHH 22 N 1 O 2 ), calculated on the anhydrous and 
solvent-free basis. 

IDENTIFICATION 

• A, INFRARED ABSORPTION (T97F) 

• B. The retention time of the major peak of the Sample 

solution corresponds to tha£ of the System suitability solu - 
f/on, as obtained in the test for Enantiomeńc Purily. 

ASSAY 

• Procedurę 

[Notę —Protect Solutions containing rivastigmine from 
Iight] 

Buffer: 8;9 g/L of dibasic sodium phosphate dihydrate 
in water (0,05 M) 

Mobile phase: Methanol and Buffer (58:42), adjusted 
with pnosphoric acid to a pH of 8.45. [NOTT—Let the 
solution cool to room temperaturę before pH 
adjustment.] 

System suitability solution: 1 mg/mL of USP Rivastig- 
mine Tartrate RS, and 1 }tg/ml each of USP Rrvasdg- 
minę Related Compound B RS, USP Rtvastigmine Re¬ 
lated Compound C RS, and USP Rivastigmine Related 
Compound D RS in Mobile phase 
Standard solution: 1,0 mg/mL of USP Rivastigmme Tar¬ 
trate RS in Mobile phose 

Sample solution: 0.625 mg/mL of Rivastigmine in Mo¬ 
bile phose 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.0-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 4G* 

Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relatEve retention times for Hvastigmine re¬ 
lated compound C, rivastigmine related compound D, 
rivasdgmine related compound B, and nvastigmine are 
0.37, 0.56, 0.68, and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between rivastigmine related 
compound D and rivastigmine related compound B, 
System suitability 50 /u do rr 

Relative standard deviation: NMT 1.0%, Standard 
solution 




















Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of rh/astigmine (C 14 H 22 N 2 O 2 ) 
in the portion of Rh/astigmine taken: 

Result = (ru/n) x (Q/C u ) x (R,/Mrj) x 100 

r u = peak response from the Sample solution 

Fs = peak response from the Standard solution 

Q = concentration of USP Rh/astigmine Tartrate RS 
in Ehe Standard solution (mg/mL) 

Cu - concentration of Rh/astigmine in the Sample 
solution (mg/mL) 

Mrt = molecular weight of rivastigmtne, 25034 
Mri = molecular weight of rh/astigmine tartrate, 
400,42 

Acceptance criteria: 98.Q%-102.0% on the anhydrous 
and solvent-free basis 

KMPURITIES 


Delete the following: 

*• Heavy Metals 

Diluent: Acetone and water (8:1) 

Sample solution: DissoIve 500 mg of Riyastigmine in 
20 ml of Diluent. 

Standard lead solution: Prepare as directed in Heavy 
Metals (231). 

Reference solution: Dilute 1.0 mL of the Standard lead 
solution with Diluent to 20 mL. 

Blank solution: 20 mL of Diluent 
Analysis 

Sam pies: Sample solution, Reference solution , and Blank 
solution 

To each solution add 2 mL of pH 3.5 Acetale Buffer r pre- 
pared as directed in Heavy Metals (231), and mix. Add 
1 2 mL of thioacetamide-glycerin base TS, and mix im- 
mediatefy. Pass the Solutions through a membranę fil- 
ter of 0.45-jini porę size. Compare the spot 5 on the 
filters obtained from the drfferenl Solutions: the brown 
color of the spot from the Sample solution is not morę 
intense than chat of the spot from the Reference 
solution. 

Acceptance criteria: NMT 20 ppm* {Qnkia \ 

* Residue on Ignition (281): NMT 0.1% 

* ORGANIC iMPURITtES 

[Notę— Protect Solutions containing rh/astigmine from 

light] 

Buffer, Mobile phase, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

Standard solution: 0.0025 mg/mL of USP Rh/astigmine 
Tartrate RS in Mobile phase 

5ensitivity solution: 0.5 pg/mL of USP Rh/astigmine 
Tartrate RS rn Mobile phase from the Standard solution 
System suitability 

Samples: System suitability solution, Standard solution , 
ano Sensitivity solution 

[Notę —The relative retention times for riyastigmine re- 
lated compound C, rh/astigmine related compound D, 
riyastigmine related compound B, and rh/astigmine are 
0.37, 0.56, 0,68, and 1.0, respectively.] 

Suitability requirement$ 

Resolution: NLT 1,5 between rivastigmine related 
compound D and rh/astigmine related compound B, 
System suitability solution 

Signal-to-noise ratio: NLT 10 for riyastigmine, Sensh 
tivity solution 

Relatiye standard deviation: NMT 10%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any impurity in the portion 
of Rh/astigmine taken: 

Result = {ruin) x ( C s /Cu ) x {Mn/Mn) x (1 jf) x 100 

r u = peak response of any impurity from the 
Sample solution 

rj = peak response of rivastigmine from the 
Standard solution 

Cs - concentration of USP Rh/asligmine Tartrate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Riyastigmine in the Sample 
solution (mg/mL) 

Mn - molecular weight of riyastigmine, 25034 

Mri = molecular weight of riyastigmine tartrate, 
400.42 

f = relatiye response factor, see labie J 

Acceptance criteria: See Tobie 7. Disregard the system 
peak eluting at the relatiye retention time of about 
0.45. 


TabJe 1 


Name 

Re łatwe 
Retention 
Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%t 

Fhenol impurity 
(riyastigmine relat- 
ed compound O 

0,37 

1,7 

0.3 

Nor imourity* 

0,68 

1.0 

0.1 

Rivastiamine 

1.0 


_ 

Any other indMdual 
impurity 

— 

t,o 

0.10 

To tal impurities 

_ 

_ 

0.5 


4 (S)-34^-(t>imethylamino)ethyl]phenyl dtmethylcarbamatt (racemfc ma¬ 
turę ts riyastigmine refated compound B). 


• Enantiomerlc Purity 

[Notę—P rotect Solutions containing riyastigmine from 
light.] 

Buffer: Disso!ve 1.78 g of dibasic sodium phosphate di- 
hydrate and 138g of monobask sodium phosphate in 
1000 mL of water, Adjust with phosplioric add to a pH 
of 6 . 0 . 

Mobile phase: Transfer 20.0 mL of acetonitrile and 
205 juL of A/,N-dimethyloctylamine rnto a 1000-mL volu- 
metric fiask, and dilute with Buffer to volume. 

System suitability solution: 0.1 mg/mL of USP Rivastig- 
minę Tartrate RS and 0.1 pg/ruL of USP Riyastigmine 
Tartrate tf-lsomer RS in Mobile phase 
Standard solution: 0,1 ug/mL of USP Riyastigmine Tar¬ 
trate fl-lsomer RS in Mobile phase 

Sample solution: 0.0625 mg/mL of Rivastfgmine in Mo¬ 
bile phase 

Sensitivity solution: 0.05 jig/mL of USP Riyastigmine 
Tartrate fl-fsomer RS in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 hm 

Column: 4.0-mm x 10-crn; 5-jum packing L41 
Fiow ratę: 0.5 mL/min 
Injeetion volume: 20 jxL 
System suitability 

Samples: System suitability solution, Standard soiution f 
and SensitMty solution 

[Notę—T he relatiye retention times for riyastigmine R- 
isomer and riyastigmine are 0,85 and 1.0, 
respectiyely.] 

Suitability requirements 

Relatiye standard deyiation: NMT 10%, Standard 
solution 
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Signal-to-noise ratio: NLT 10, Sensitivity solution 
Re sol li ti on: NLT 0,8 between rivastfgmine R- isomer 
and rivastigmine, System suitabiiity solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of rivastigmine R- isomer in the 
portion of Rivastigmine taken: 

Result = (ru/n) x (CJCu) x (Mn!Ma) x 100 

r u = peak response of rivastigmine R- isomer from 
the Sompłe solution 

ń - peak response of rivastigmrne R-isomer from 
the Standard solution 

Q = concentration of USP Rivastigrmne Tartrate R- 
isomer RS in the Standard solution (mg/mL) 

Co = concentration of Rivastigmine in the Sampie 
solution (mg/mL) 

Hr = molecular weight of rivastigmine, 250.B4 
Ma - molecular weight of rivastigmine tartrate, 

400.42 

Acceptance criteria: NMT 0.3% 

SPECIFIC TESTS 

* WATER DETEftMINATiON, Method la (921): NMT 0.5% 

ADDITIONAL REQUIREIMENT5 

* Packaging and Sto ragę: Preserve in tight containers 

under inert gas protected from light Storę at 2°-8°, 

* USP Reference Standard; <11} 

USP Rivastigmine RS 

USP Riva$tigmine Related Compound B RS 
Nor impurity (racemic mixture); 

(R5)‘3-| 1 -(Dimethylamfno)ethyl]phenyf 
dimetnylearbamate, 

CuH, 0 NzO 2 236.31 

USP Rfvastigmine Related Compound C RS 
Phenol impurity; 

(5)-3-[l -(Dimethylamino)ethyl]phenoL 
CmH^NO 165,23 

USP Rivastigmrne Related Compound D RS 
Acetyl phenol i m p u rl ty; 

3-Acetylphenyl ethyf(methyi)carbamate. 

C l2 H 15 N0 3 221.25 

USP Rivastigmine Tartrate RS 
USP Rivastigmine Tartrate R- isomer RS 
(fl)-3-fl -{Drmethylamino)ethyl]phenyl ethyl 
(metnyl)carbamate tartrate. 

ChH 22 N 2 Oz * C^O* 400,42 


Rjyastigmine Tartrate 



ChHjjN 2 0 2 ■ CiHeOs 400.42 

EthylmeLhylcarbamic acid, 3-[(5)-1-(dimethy!arnb 
no)ethyl]phenyI ester, (2 R, 3 Ryi, 3-d ihyd roxybu tanedioate; 

(5)-3-[1 -(Dimethylamino}ethyl]phenyl ethyfmethylcarbamate, 
hydrogen tartrate [129101-54-8], 

Rivastigmine 250.34 

[123441-03-2]. 

DEF1NITION 

Rivastrgmine Tartrate contains NLT 98.0% and NMT 102.0% 
of the labeled amount of C 14 H 22 N 2 O 2 ■ C 4 H 6 0 ^ calculated 
on the anhydrous basis. 


IDENTIFICATION 

* A, iNFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne System suitabiiity solu¬ 
tion, as obtained in the test for Organie Impurities, Proce¬ 
durę 2: Enantiomeric Puńty. 

ASSAY 

* Procedurę 

Buffer; 8.6 mg/mL of monobasic ammonium phos- 
phate. Adjust with ammoma solution to a pH of 7.0. 
Mobile phase: Methanol, acetonitrile, and Buffer 
( 15 : 15:7 0) 

System suitabiiity solution: 0.05 mg/mL each of USP 
Rivastigmine Related Compound A RS and USP Rivastig- 
minę Related Compound B RS in Mobile phase 
Standard solution: 0.2 mg/mL of USP Rwastigmine Tar¬ 
trate RS in Mobile phase 

Sampie solution: 0.2 mg/mL of Rivastigmme Tartrate in 
Mobile phase 

Chromatographie system 

(See Chromatograpny <621}, System Suitabiiity.) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1,2 mL/min 
Injection slze: 20 nL 

[Notę—T he flow ratę may be adjusted to 1.5 mtVmin, if 
needed, to achieve a recommended retention time of 
rivastigmine at about 10 min,] 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity regulrements 

Resolution: NLT 1.5 between rivastigmine related 
compound A and rivastigmine related compound B, 
System suitabiiity solution 

Coiumn efficiency: NLT 5000 theoretical plates, 
Standard solution 

Tailmg factor: NMT 3.0, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of CmI-UzN^O* - C 4 H e O fi in the 
portion of Rivastigmine Tartrate taken: 

Result = (ru/r 5 ) x (CJCu) x 100 

ru = peak response from the Sampie solution 

h = peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Cu = concentration of the Sampie solution (mg/mL) 
Acceptance crlteria: 98.0%-l 02,0% on the anhydrous 
basis 

IMPURITIES 

Inorgank Impurities 

* Residue on Ignition (281): NMT 0,1% 


Oefete the folio wing: 

HEAVY Meta 1$, Method II (231): NMT 20 ppm* (Official t- 

]*n*201t) 

Organie Impurities 
* Procedurę 1 

Mobile phase and System suitabiiity solution: Pro- 
eeed as directed in the Assay. 

Standard solution: 1.0 pg/mL of USP Rivastigmine Tar¬ 
trate RS in Mobile phase 

Sampie solution: 1.0 mg/mL of RivasUgmme Tartrate 
in Mobile phase 





Chromatographic system: Proceed as directed in the 
Assay. 

(See Chromatography (621), System Suitabifity.) 

System suitabiiity 

Sam pies: System suitabifity solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 1.5 between rivastigmine related 
compound A and nvastigmine related compound B, 
System suitabiiity solution 

Relative standard deviatlon: NMT 10%, Standard 
solution 

Anaiysis [NOTĘ—The run time is 8 times the retention 
time of the rivastigmine peak.] 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individual impurity in 
the portion of Rivastigmine Tartrate taken: 

Result = (ru/rO x (Q/Q) x (1/F) x 100 

r w = peak response for each impurity from the 
Sample so tut tort 

r 5 = peak response from the Standard solution 
Cs = concentration of USP Rivastigmine Tartrate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Rivastigmine Tartrate in the 
Sample solution (mg/mL) 

F = relative response factor (see Impurity Tobie 1) 
Acceptance criterra 

Indmdual rmpuritles: See Impurity Tobie h 
Total impurities: NMT 0,5% 


Impurity Tubie T 


Name 

ftelative 

Reten¬ 

tion 

Time 

Relatrve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Tartrate 

0.16 

_ 

Disreoard 

Phenol impurity 3 

0.28 

1.6 

0.3 

DPTTA' 1 

046 

0.83 

0.15 

Nor irnpurity c 

0.57 

1.2 

0.15 

RivastJqmine 

TO 

TO 

_ 

Carbamate impurlty d 

4.1 

1.3 

0.15 

Ether impurity* 

6.5 

1.4 

0,15 

Any other impurity 

— 

1.0 

0.1 


* (Dimethyiamiriojetliyljphenoi 

toś+yDi-OMotuoyłJ-D-tartaric arid (rivastigmine rdaied compound A). 
Ł (S)-3-[T{Dimelhylamino)ethyl]phenyl dimetbylcarbamate (racemic mix- 
ture is rfyastJgmine related compound B), 
d 3-MEtrophenyl ethyl(methy[)c arba małe. 
c (5)-N,/V-DimeEhyM T3-(^-nitrophenoxy)phenyl]ethanamine. 

« Procedurę 2 : Enantiomeric Purity 

Buffer: Transfer 1.78 a of dibasic sodiurn phosphate dL 
hydra te and 1.38q of monobasic sodiurn phosphate 
into a 1000-ml vólumetric fiask. Dissolve tn and dilute 
with water to volume. Adjust with phosphoric acid to a 
pH of 6.0. 

Mobile phase: Transfer 20 ml of acetonitrile and 
205 jliL of N.W-dimethyloctylamine to a 1000-mL voju- 
metric fiask, and dilute with Buffer to volume. 

Standard solution: 0.1 ug/mL of USP Rivastigmine Tar¬ 
trate ff-lsomer RS in Mobile phase 
Sensitivity solution: 0.05 pg/mL of USP Rivastigmine 
Tartrate ft-lsomer RS in Mobile phase f Standard solution 
System suitabiiity solution: 100 pg/mL of USP Riva- 
stigmine Tartrate RS and 0.1 jag/mL of USP Rivastig- 
rnine Tartrate R-lsomer RS in Mobile phase 
Sample solution: 100 pg/mL of Rivastigmine Tartrate 
in Mobile phase 


Chromatographk system 

{See Chromatography <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 200 nm 
Column: 4.0-mm x 10-cm; packing 141 
Flow ratę: 0,5 mL/min 
Injection size: 20 pL 
System suitabiiity 

Samples: Standard solution , Sensitivity soiution, and 
System suitabiiity solution 

Suitabiiity requirements 

Resolution: NLT 0.8 between the enantiomer peaks, 
System suitabiiity solution 

[Notę —The elution order is the R-enantiomer, fol- 
lowed by the nvastigmine peak, which is the 5- 
enantiomer.J 

SignaLto-noise ratio: NLT 10, Sensitivity soiution 
Relative standard deviation: NMT 10%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fi-eridiiLiumer In the 
portion of Rivastigmine Tartrate taken: 

Result = (ruM) x (C s /Cu) x 100 

ru - peak response of fl-enantiomer from the 
Sample solution 

rs = peak response of R-enantiomer from the 
Standard solution 

Cs - concentration of R-enantiomer in the Standard 
soiution (pg/mL) 

Cu = concentration of Rivastigmine Tartrate in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 0.3% of the /Tenantiomer 

SPECIFIC TEST5 

* Water D eter minat ion, Method la <921): NMT 0.5% 

ADDITIONAL REQUIREMENT5 

* Packacing and 5TORAGE: Preserve in tight containers, 
and storę at room temperaturę. 

* USP Reference Standards (11) 

USP Rivastigmfne Tartrate RS 
USP Riyastigmme Related Compound A RS 
(+)-Dś-(p4oluoyI) - D-tartaric add. 

GmHiaOs 386.35 

USP Rivastigmine Related Compound B RS 
( RS)’ 3~[ 1 -(D i m eth y I am i n o)ethy I ] p h e ny I 
d imethyicarba matę. 

CbHzoN.Oz 236,32 
USP Rivastigmine Tartrate P-lsomer RS 


Rlyastigmlne Tartrate Capsules 

DEFINITION 

Rivastigmine Tartrate Capsules contain an amount of Riva- 
stigmine Tartrate ecjuivalent to NLT 94.0% and NMT 
105,0% of the labeled amount of rivastigmine 
(CmHzzNzOz). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu¬ 

tion torresponds to that of the Standard solution , as ofo- 
talned in the Assay. 

ASSAY 

* Procedurę 

Buffer: 8.6 mg/mL of monobasic ammonium phos¬ 
phate in water. Adjust with ammonia solution to a pH 
of 7.0, 
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Mobile phase: Methanol, acetonitrile, and Buffer 
(15:15:70) 

Standard solution: 0,064 mg/mL of USP Riva$tigmine 
Tartrate RS in Mobile phase. [Notę— Use a smali amount 
of methanol (about 2% of the finał volunne) to facilitate 
dissolution before dlluting with Mobile phase to volume, 
and use sonication If necessary,] 

System sultabllity solution: 0.01 mg/mL each of USP 
RNastigmine Related Compound A RS and USP Rivastig- 
minę Related Compound B RS in Mobile phase 
Sample solution: Remove as completely as possible the 
contents of NLT 20 Capsules, and mix. Transfer a 
weighed portion of the combtned contents, equivalent 
to aoout 48 mg of rivastigmine, to a 250-mL volumetric 
fiask, Add 25 mL of methanol and 60 ml of Mobile 
phase , and sonicate for 15 min to disperse the contents. 
Dilute with Mobile phase to volume, mix well, and cen- 
trifuge, Dilute a portion of the supernatant with Mobile 
phase to obtain a solution having a concentration of 
0.038 mg/mL of m/astigmine, based on the labę! claim. 
Chromatographic system 
(See Chromatography (621>, System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1,5 mL/mm 
injection size: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for rivastigmine re¬ 
lated compound A, iwastigmine related compound B, 
and rivastigmine are 0,46, 0,57, and TO, respectlvely.] 
Suitability requirements 

Resolution: NLT 1.5 between riva$tigmine related 
compound A and rivastigmine related compound B, 
System suitability solution 

Column effidency: NLT 5000 theoretical plates, 
Standard solution 

Tai ling factor: NMT 2.3, Standard solution 
Relatrve standard deviation: NMT 2,0%, Standard 
solution 
Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of ChH^NjOj in the portion 
of Capsules taken: 

Result = (ru/r s ) x (C s /Cu) X (M Fl /M f2 ) x 100 

ru = peak response of rivastigmine from the Sample 
solution 

r$ = peak response of rivastigmme from the 
Standard solution 

Cs = concentration of USP Rh/astigmine Tartrate RS 
in the Standard soiution (mg/mL) 

Cu = nominał concentration of rivastigmine in the 
Sample soiution (mg/mL) 

Mm = molecular weight of rivastigrmne, 250,34 
Mr 2 = molecular weight of rwasligmine tartrate, 

400,42 

Acceptance criteria: 94,0%~105.0% 

PERFORMANCE TE5TS 
* Dissolution (711) 

Medium: Water; 500 mL, deaerated 
Apparatus 2: 50 rpm, with ssnkers, If necessary 
Time: 30 min 

Buffer, Mobile phase, and System suitability solution: 
Prepare as directed in the Assay. 

Standard solution: 0.192 mg/mL of USP Rivastigmine 
Tartrate RS in Mobiie phase, Further dilute with Medium 
to obtain a solution having a concentration similar to 
that expeeted in the Sample soiution. 


Sampie Solutions: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size, dis- 
carding the first few mL. 

Chromatographic system and System suitability: Pro- 
ceed as directed in the Assay . 

[Notę— Use an injection size of 100 j_iL.j 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of C 14 H 22 N 2 O 2 dissolved: 

Result = (ru/rs) x C s x (Mn/M*) x (V/L) x 100 

ru = peak response from the Sample soiution 

r s - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Mri = molecular weight of rivastigmine, 250*34 
M 12 - molecular weight of rivastigmine tartrate, 

400.42 

V = volume of Medium (mL), 500 
L = Capsułe label claim (mg) 

Toterances: NLT 75% (Q) of the labeled amount of 
C 14 H 22 N 2 O 2 is dissolved, 

* Uniformu v of Dosage Units (905): Meet the 
reguirements 

IMPURITIE5 
Organie Empurities 
■ Procedurę 

Buffer, Mobile phase, and System suitability solu¬ 
tion: Prepare as directed in the Assay , 

Standard solution: 1.6 pg/mL of USP Rivastigmine Tar¬ 
trate RS in Mobile phase 

Sample solution: Remove as completely as possible 
the contents of NLT 20 Capsules, and mix. Transfer a 
weighed portion of the combined contents, equivalent 
to 25 mg of rivastigmine, to a 25-mL yofumetric fiask, 
Disperse In 10 mL of Mobile phase , and sonicate for 15 
min* Dilute with Mobiie phase to vofume, mix wetl, and 
centrifuge. Use the supernatant. 

Chromatographic system: Proceed as directed in the 
Assay. 

System suitability 

Sam pies: System suitobility solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between rivastigmine related 
compound A and rivastigmine related compound 8 , 
System suitability solution 

Relath/e standard deviation: NMT 10.0%, Standard 
solution 
Analysls 

Sam pies: Standard solution and Sample solution 
[Notę —Identify the peaks using the reiative retention 
times provided In Impurity Tobie /.] 

Calculate the percentage of each impurity in the por- 
tion of Capsules taken: 

Result = (ru/rs) x (Cs/Cu) x (Mri/Mrz) x ( 1 /F) x 100 

r y = peak response of each indmdual impurity 
from the Sampie solution 
rs = peak response of rivastigmine from the 
Standard solution 

Cs = concentration of USP Rivastigmine Tartrate RS 
In the Standard soiution (mg/mL) 

Cu - nominał concentration of rivastigmine in the 
Sample soiution (mg/mL) 

M,i - molecular weight of rivastigmine, 250.34 
M r 2 = molecular weight of rivastigmine tartrate, 

400.42 

F = relative response factor (see Impurity Tobie I) 




Acceptance criteria 

lndivrdual impurities: See Impurity Tobie L 
Jota] impurlttes: NMT 1,0% 


Impurity labie 1 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT f%V 

Phenol imourity 1 

0,28 

1.6 

0,6 

Rrvastiamrne 

1,0 

1.0 

_ 

Any other individual 
impurity 

— 

1.0 

0.2 

Total impurities 


— 

1,0 


* {5)-3~[1 '(Dtmethylaminp)eLhy[]phenol. 


ADDITIONAL REQUDREEV1ENTS 

* Packaging and Storach: Preserve in tight containers, 

and storę at controJled room temperaturę, 

• USP REFERENCE STANDARDS : 11) 

USR Rivastigminc Tartratc RS 
USP Rivastigmine Refated Compound A RS 
(+)-Di-(p-toluoyt)-D-tartaric acid. 

OoH^Ób 386.35 

USP Rivastigmtne Related Compound B RS 
(R5)-3-n-{Dimethy!amino)ethyl]phenyl 
dimethykarbamate. 

C 13 H 20 N 2 O 7 236.32 


Rizatriptan Benzoate 



C !J H ! 5 N i Oj 391.47 

1 W-lndole-3-ethanamine, N,N-dimethyl-5-(1 H-l,2,4-triazol- 
I ~y! m et h yi)-, m o n o be nzoa te; 

3-[2-(Dimelhylamino)ethyl]-5-(1 tt-1,2,4-triazol- 
l-ylmethyljindole monobenzoate [145202-66-0]. 

DEFINmON 

Rizatriptan Benzoate tontains NLT 98.0% and NMT 102,0% 
of C 2 2 H 25 N 50 2iF calculated on the anhydrous basis. 

IDENTIFICATION 

o A. iNfRARED ABSORPTION (197) 

[Notę—M ethods desenbed under Infrared Absorption 
197K, 197M, or 197A may be used. If the spectra ob¬ 
tained show differences, dissolve the substance to be 
examined and the Reference Standard separately in 
methanol, evaporate to dryness, and record the new 
spectra using the residues.] 

* B, The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

[Notę—U se silanized autosampler viais and freshly pre- 
pared Solutions.] 

Solution A; Add 1.0 mL of trifluroacetic acid to 1 L of a 
solution of acetonltriie and water (4:21), and mix, 
Solution B: Acetonitrile and trifluroacetic acid ( 1000 : 1 ) 
Standard solution: 1 mg/ml of USP Rizatriptan Benzo¬ 
ate RS in Solution A 


Sam ple solution: 1 mg/mL of Rizatriptan Benzoate in 
Solution A 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(min) 

(W 

(%) 

0 

100 

0 

8,0 

100 

0 

17.0 

70 

30 

20.0 

7Q 

30 

20.1 

100 

0 

23.0 

100 

0 


Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Coiurrm: 4.6-mm x 25-cm; 5-pm paeking L11 
Column temperaturę: 40 Q 
Flow ratę: 1.5 mL/min 
Injectron size; 20 pL 
System suitability 
Sample: Standard solution 

[Notę —The relative retention times for rizatriptan and 
benzole acid are 1.0 and about 2 . 1 , respectively.] 
Suitability requirements 
Tailing factor: NMT 3.5 for rizatriptan 
Relative standard deviatlon: NMT 0.73% for the 
rizatriptan peak 
Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C 22 H 25 NSO 2 In the portlon 
of Rizatriptan Benzoate taken: 

Result = (ruin) x (C s /Cu) x 100 

fu - peak response of rizatriptan from the Somple 
solution 

r s = peak response of rizatriptan from the Standard 
solution 

C s - concentration of USP Rizatriptan Benzoate RS 
in the Standard solution {mg/mL) 

Cu = concentration of Rizatriptan Benzoate in the 
Somple solution (mg/mL) 

Acceptance criteria: 98,0%-! 02.0% on the anhydrous 
basis 

IMPURITIES 

Inorganic Impurities 

* Residue on Icnitton (281): NMT 0.1% 

Delete the following: 

•* Heaw Metals (231): NMT 10 ppm 

Sample solution: Dbsulve 0.50 g of Rizatriptan Benzo¬ 
ate in 20 mL of water. 

Reference solution: Di lute 0,5 mL of the Standard Lead 
Solution, prepared as directed under Heavy Metals 
(231), with water to 20 mL. 

Blank solution: 20 mL of water 
Analysis 

Samples: Reference solution, Sampte solution, and Blank 
solution 

To each solution add 2 mL of pH 3.5 Acetate Buffer , 
prepared as directed under Heavy Metals (231), Add 
eacn of the resulting Solutions to 1.2 mL of 
thioacetamide-glycerin base T5. Mix immediately, 
and allow to stand for 2 min. Pass the Solutions 
through a membrana filier of 0.45-pm porę size. 
Compare the spots on Ihe filters obtained from the 
different Solutions: the brownish-bfack color of the 
spot resulting from the Sample solution is not morę 
mtense than that of the spot resulting from the Refen 
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ence solutiorh The test is invalid if the Reference solu¬ 
tion does not show a brownish-black color compared 
to the Blank solution. 9 co^tui i ^r> 2 oia) 

Organie Impurities 

* Procedurę 

Solution A, Sofution B, and Mobile phase: Proceed as 
directed in the Assay. 

Sampie solution: 1 mg/mL of Rizatriptan Benzoate in 
A 

System suitability solution: 1 mg/mL of USP Riza¬ 
triptan Benzoate System Suitability Mfxture RS in Solu¬ 
tion A 

Sensitivity solution: 0.5 pg/mL of Rizatriptan Benzoate 
obtained by suitable dilution of the Sampie solution 
with Solution A 

Chromatographic system: Preparę as directed in the 
Assay . 

System suitability 

Sampie: System suitability solution and Sensithrity 
solution 

[NOTĘ —The relative retention times for rizatriptan, 
rizatriptan impurity C, and benzole add are 1.0, 
about 1,3, and about 2.1 f respectively.| 

Suitability reguirements 

Resolution: NLT 2.0 between rizatriptan and riza¬ 
triptan impurity C, System suitability solution 
Signahto-noise ratio: NLT 10 for the rizatriptain 
peak, Sensitivity solution 
Anaiysis 

Sampie: Sampie solution 

Cafculate the percentage of each impurity in the por- 
tion of Rizatriptan Benzoate taken: 

Resuit = [ru/(r T - r^)] x 100 

r u - peak response of each impurity from the 
Sampie solution 

rj = sum of the areas of all the peaks from the 
Sampie solution 

taa = area of the benzoic acid peak from the 
Sampie solution 
Acceptance criteria 
Any indmdual impurity; NMT 0.10% 

Total: NMT 0.3%. [Notę—D isregard any impurity 
that is less than 0.05%.] 

SPEOIFIC TESTS 

* Water Determination, Method la (921): NMT 0.5% 

AODITIONAL REQUIREMENTS 

* Fackaging and Storage: Storę in well-dosed containers 

at room temperaturo. 

® USP Reference Standards (11) 

USP Rizatriptan Benzoate RS 

USP Rizatriptan Benzoate System Suitability Mixture RS. 
Mixture of rizatriptan benzoate and at least 0,1% of 
rizatriptan impurity C. Rizatriptan impurity C is 2-{5- 
[(1 W-f # 2 f 4-triazol-l -yl)methyl]-1 Mndol-2-yl}-N,N- 
dimethylethanamine. 

(CisHi9Ns 269.34) 


Rizatriptan Benzoate Tablets 

DEF1NITIGN 

Rizatriptan Benzoate Tablets contain an amount of riza-_ 
triptan benzoate (CuH^Ns * CjHUOa) equivalent to NLi 
90,0% and NMT 110.0% of the labeied amount of riza¬ 
triptan (CisH^Ns)- 


IDENTIFICATION 

* A. IMFRARED ABSORPTION (197M) 

Sampie: Grind a suitable number of Tablets containing 
NLT 125 mg of rizatriptan. Transfer a suitable amount 
of powder equivalent to NLT 100 mg of rizatriptan to a 
suitable fiask to obtain a 5 mg/mL solution. Aad 75% of 
the fiask volume of methanol. Shake vigorously to dis- 
erse the powder. Dilute with methanol to voiume. 
ass a portion through a suitable fil ter. Evaparate the 
filtrate under a stream of nitrogen. Prepare a muli of 
the residue with minerał oil. 

Acceptance criteria: The spectrum of the Sampie corre- 
sponds to that of a similarly prepared Standard. 

* B, The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: Dissolve 1.7 g of monobasic potassrum phos- 
phate and 0.9 g of sodium l-hexanesulfonate to a 1 -L 
volumetric fiask. Add 900 mL of water. Adjust with 50% 
(w/w) sodium hydroxide solution to a pH of 6.8. Dilute 
with water to volume. 

Mobile phase: Acetonitrile and Buffet £15:85} 

Diluent: Acetonitriie and 0.05 M ammonium acetale 
(20:80) 

Standard solution: 0.06 mg/mL of USP Rizatriptan Ben¬ 
zoate RS in Diluent 

Sampie stock solution: Nominally 0.2 mg/mL of riza¬ 
triptan in Diluent prepared as follows. Transfer NLT 10 
Tablets to a suitable volumetric fiask. Add 10%-20% of 
the fiask volume of Diluent. Swirl until the Tablets have 
disintegrated completely. Dilute with Diluent to volume. 
Stir the solution for 90-150 min. Centrifuge a portion 
of the resulting solution. Use the supernatant to pre¬ 
pare the Sampie solution. 

Sampie solution: Nominally 0.04 mg/mL of rizatriptan 
from the supernatant of the Sampie stock solution and 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 25-cm; 5-j.uti packi ng LI. [Notę— 

A suitable guard column may be used if necessary.] 
Column temperaturę; 45° 

Flow ratę: 1 mL/mfn 
Injection volume: 10 jiL 
Run tlrne: NLT 2.5 times the retention time of 
rizatriptan 
System suitability 
Sampie: Standard solution 
[NOTĘ—See Tobie 1 for refative retention times,] 
Suitability reąuirements 
Tailing factor: NMT 3 for the rizatriptan peak 
Relative standard deviation: NMT 2.0% for the riza¬ 
triptan peak 
Anaiysis 

Samples: Standard sofution and Sampie solution 
Calculate the percentage of the labeied amount of riza¬ 
triptan {CjsHtsNs} in the portion of Tablets taken: 

Resuit = (rufr s ) x (C y /Q) x {MJMrT) x 100 

ru = peak response of rizatriptan from the Sampie 
solution 

rs = peak response of rizatriptan from the Standard 
solution 

Cs = concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of rizatriptan in the 
Sampie sofution (mg/mL) 

M r t - molecular weight of rizatriptan, 269.35 





M ,2 = molecular weight of rizatriptan benzoate, 

391.47 

Acceptance criteria: 90.0%-110.0% of the labeled 
amount of rizatriptan 

PERFORMANCE TE5T5 
* DrSSOLUTlON (711) 

Medium: Water, deaerated if necessary; 900 ml 
Apparatus 2: 50 rpm 
Time: 15 min 

Analyze the sample under test ustng elther the Instru- 
mental procedurę or the Chromatographic procedurę. 

Instrumental procedurę 

Standard solution: (L/625) mg/mL of USP Rizatriptan 
Benzoate RS m Medium , where L is the label claim of 
rizatriptan in mg/Tabiet 

Sample solution: Pass a portion of the solution under 
test through a suitabie membranę filter of 10 -j.tm porę 
size, 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: 226 nm 
Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
rizatriptan (C 15 Hi ? N 5 ) dis$ofved: 

Result = (A u /A$) x Q x V x (/W r i/M f >) x (1/1) x 100 

Au = absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Q = concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/mL) 

V = volume of Medium , 900 mL 
M,i = molecular weight of rizatriptan, 269.35 
= molecular weight of rizatriptan benzoate, 

391.47 

L - tabel claim of rizatriptan (mg/Tablet) 
Chromatographic procedurę 
Mobile pnase: Acetonitrile and Buffer (10:90) 

Standard stock solution: 0.4 mg/mL of USP Riza¬ 
triptan Benzoate RS in Medium 
Standard solution: (L/900) mg/mL of rizatriptan from 
the Standard stock solution ana Medium, where I is the 
label claim of rizatriptan in mg/Tablet 
Sample solution: Pass a portion of the solution under 
test through a suitabie membranę fifter of 10 -jtm porę 
size, 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 3.5-j.im packing L10 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: lOpL 
Run time: NLT 2 times the retention time of 
rizatriptan 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 

Tailing factor: NMT 2.0 for the rizatriptan peak 
Relative standard deviation: NMT 2.0% for the 
rizatriptan peak 
Analysis 

Sam pi es: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
rizatriptan (L 15 H 19 N 5 ) dissolved: 

Result = (rjrs) x C* x V x x (1 /i) x 1 00 

r u = peak response of rizatriptan from the Sample 
solution 


rs = peak response of rizatriptan from the Standard 
solution 

Ci - concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/mL) 

V = volume of Medium t 900 ml 
Mu = molecular weight of rizatriptan, 269.35 
M t j - molecular weight of rizatriptan benzoate, 

391.47 

i - labei daim of rizatriptan (mg/Tablet) 
Tolerances: NLT 80% (Q) of the labeled amount of 
rizatriptan {C 15 H 19 N 5 ) is dissolved. 

• Uniformuty of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, Standard solution, Sample so¬ 
lution, and Chromatographic system: Proceed as di- 
rected in the Assay * 

System suitabiiity solution: A solution containing riza¬ 
triptan, benzoic acid, and rizatriptan N-oxide prepared 
as follows. Rinse a suitabie fiask with hydrogen perox- 
ide. Heal the fiask in an oven at 60° for about 10 min. 
Altów the fiask to eool and rinse with water. Transfer 
5 mL of the Standard solution. Add 0.2 mL of hydrogen 
peroxide> Mix well and heat in an oven at 60° for 
about 30 min. Aflow to stand for 24 h. [Notę—T his 
solution is stabie for at least 7 days at room 
temperaturę.] 

Sensitivity solution: 0.06 pg/mL of USP Rizatriptan 
Benzoate RS from Standard solution and water 
System suitabiiity 

Samptes: Standard solution, System suitabiiity solution , 
ana Sensitivity solution 
Suitabiiity requirements 

Resolution: NLT 2.0 between benzoic acid and riza¬ 
triptan N-oxide, System suitabiiity solution 
Tailing factor: NMT 3 for the rizatriptan peak, Stan¬ 
dard solution 

Signal-to-nolse ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each degradation product 
in the portion of Tablels taken: 

Result = (ru/rr) x 100 

fu - peak response of each individual degradation 
product 

rr = sum of peak responses of rizatriptan and ail 

degradation products exduding benzole acid 
and process impurities 

Acceptance criteria: See Tabie 1. Disregard any tmpu- 
rky less than 0 . 1 %. 


Tablc 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

(%> 

Benzoic acid* 

0.3 


Rizatriotan N-oxtde b 

0.44 

0.5 

Rizatriotan 

1.0 

— 


J Nal an impuriiy; counter ion of Lhe drug substance, induded for infor- 
matlon only. 

u H-l,2,4-TrlazoM-yt)rnethyf]-1 W-lndol^3-ylJ*AtW- 
dFmethylethanamlne oxide. 

c Do not include beruoit acid or any known process impurities. 
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Table 1 (Continued) 


Na me 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

£%1 

Any individual 
unspedfied degradation 
oroduet 

— 

0.2 

Total degradation 

Products^ 

— 

0.75 


11 Noi an jmpurrty; counter ion of the drug substance, induded for infor- 
mation oniy. 

** 2-(5-[0 W-l ,2,4-TriflzoM -yl)methyf[-1 H-i n d o I-3-y IJ - W, W- 
dlmethyletharfamlne rai de. 

c Do noi indude benzole add or any known process Smpurities. 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in well-cJosed, Nght- 
resistant containers. Storę at controIJed room 
temperatura. 

» USP Reference Standard* * (11) 

USP Rizatriptan Benzoate R5 


Rizatriptan Benzoate Orally 
Pisintegrating Tablets 

DEFINITION 

Rizatriptan Benzoate Orally Disintegrating Tablets contain an 
amount of rizatriptan benzoate (CiiH T 9 Ns ■ CjhUCh) equiv- 
alent to NLT 90.0% and NMT 110.0% of the labeled 
amount of rizatriptan (CisHt»Ns). 

IDENTIFICATION 

* A, The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Transfer 3,4 g of monobasic potassium phos- 
phate and 2.0 g of 1 -heptanesulfonrc add, sodium salt 
to a 1-L volumetric fiask. Add 900 ml of water, Adjust 
with 50% (w/w) sodium hydroxide to a pH of 7.5, and 
dilute with water to volume. 

Mobile phase: Acetonitriie and Buffer (16:84) 

Diluent: Acetonitriie and 0.025 M monobasic potas¬ 
sium phosphate (10:90) 

Standard sofution: 0,07 mg/mL of USP Rizatriptan Ben¬ 
zoate RS in Diluent 

Sample stock solution: Nominafly 0.5 mg/ml of riza¬ 
triptan in Diluent prepared as follows. Transfer NLT 10 
Tablets to a suitable votumetrk fiask. Add 25%~50% of 
the fiask volume of Diluent , and swirl untit the Tablets 
have disiriLeyictted completely. Dilute with Diluent to 
volume. 

Sample solution: Nommally 0,05 mg/ml of rizatriptan 
free base from the Sample stock solution and Diluent 


Chromatographic system 

(See Chromotography <621 ), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Temperaturę: 30° 

Ftow ratę: f mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
[Notę—S ee Tahle 1 for relatlve retention times.] 
Suitability requirements 
Tailing factor: NMT 3.5 

Relative standard deviation: NMT 2.0% for the riza¬ 
triptan peak 
Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of the labeled amount of riza¬ 
triptan (CisHigNs) in fne portion of Tabiets taken: 

Result = (i rufrs ) x (Cs/Cu) x x 100 

r v - peak response from the Sample solution 

r s - peak response from the Standard solution 

Q = concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of rizatriptan in the 
Sample solution (mg/mL) 

Mri - molecular weight of rizatriptan free base, 

269.35 

M a = molecular weight of rizatriptan benzoate, 

391.47 

Acceptance criteria: 90.0%^110.0% 

PERFORMANCE TESTS 
* DlSSOLUTtON (711) 

Test 1 

Medium: Water, 900 ml 
Apparatus 2: 50 rpm 
Sampling time: 5 min 

Standard solution: (L/625) mg/ml of USP Rizatriptan 
Benzoate RS in Medium , where L is the tabel claim of 
rizatriptan in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of 10-pm porę 
size. 

Instrumental conditions 
Modę: UV 

Analytrcal wavelengths: 278 and 320 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
rizatriptan (C^H^Ns) dissolved: 

Result = (Au/As) x Qx Vx (Mn/Mn) x (1/L) x 100 

Af/ — absorbance of rizatriptan from the Sample 

solution , corrected for the absorbance at 320 
nm 

As = absorbance of rizatriptan from the Standard 

solution , corrected for the absorbance at 320 
nm 

Q - concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/ml) 

V - volume of Medium, 900 ml 

M r j - molecular weiqht of rizatriptan free base, 

269.35 

M f ? - molecular weight of rizatriptan benzoate, 

391.47 

L == iabei claim of rizatriptan (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
rizatriptan (CisHigNs) is dissoived. 

Test 2 

If the product complies with this procedurę, the labeling 
indfeates that it meets USP Dissolution Test 2. 
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Medium: Water, deaerated; 900 ml 
Apparatus 2: 50 rprff 
Time: 10 min 

Buffer: Dissolve 2,7 g of monobasie potassium phos- 
phate in 1 L of water. Add 2 mL of triethyfamlne and 
adjust with diluted phosphoric acid (1 in 10), to a pH 
of 5.0. 

Mobile phase: Methanol and Buffer (10:90) 

Standard solution: (f/625) mg/ml of U5P Rizatriptan 
Benzoate RS in Medium , where i is the label claim in 
mg 

Sample solution: Pass a portion of the solution under 
test through a suitable membranę fil ter of 0,45-pm 
porę size. 

Chromatographic system 

(See Chromatograpny {62^, System Suitabiiity.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pi 

Run time: 2 times the retention time of rizatriptan 
System suitabiiity 
Sample: Standard sofution 
Suitabiiity requirements 
Tal ling ractor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of riza¬ 
triptan (C^Hi^Ns) dissolved: 


conditions.] Transfer 10 ml of the resulting solution to a 
suitable Container with a stopper, Add 0.2 mL of 6 M 
sodium hydroxide solution, and allow the solution to 
remain at room temperaturę for NLT 2 h. Neutralize the 
solution with 03 ml of 6 M hydrochloric acid. 

System suitabiiity solution: System suitabiiity stock solu- 
tion A f System suitabiiity stock solution B t and Standard 
solution (4:4:2) 

5 ensitivity solution: 0.07 pg/ml of USP Rizatriptan 
Benzoate RS from the Standard solution and Diluent 
System suitabiiity 

Samples: Standard solution , System suitabiiity solution, 
and Sensitivity solution 

Suitabiiity reguirements 

Resolution: NLT 2 between N-methyl adduct and 
rizatriptan, System suitabiiity solution 
Tallina factor: NMT 3.5, Standard solution 
SiqnaT-to-noise ratio: NLT 10, SensitMty solution 
Anaiysis 

Sample: Sample sofution 

Calcuiate the percentage of eath degradation product 
in the portion of Tablets taken: 

Result - (ru/r T ) x 100 

ru ~ response of each individual degradation 
product 

fj = sum of all the areas of rizatriptan and all the 
degradation products excluding the benzoic 
acid peak and process impurities 
Acceptance criteria: See Table 7, Disregard any impu- 
rrty less than 03%. 


Result - (ru/r s ) x Cs x (M r i//Vta) x V x (1 /L) x 100 

r u = peak response from the Sample sofution 

r 5 = peak response from the Standard solution 

Ci = concentration of USP Rizatriptan Benzoate RS 
in the Standard solution (mg/ml) 

Mn - molecular weight of rizatriptan, 26935 
M f 2 = molecular weight of rizatriptan benzoate, 

391.47 

V - voiume of Medium (900 mL) 
i = label daim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
rizatriptan (Cish^Nj) is dissolved. 

e Uniform ity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* Organic Impurities 

Mobile phase, Diluent, Standard solution, Sample so¬ 
lution, and Chromatographic system: Proceed as di- 
rected in the Assay> 

System suitabiiity stock solution A: Solution contain- 
mg rizatriptan N-oxide prepared as follows. Rinse a suit¬ 
able fiask with hydrogen peroxide. Heat the fiask in an 
oven for about 10 min. Allow the fiask to cool and rinse 
with water. Transfer 5 mL of Standard solution to the 
fiask, add 0.2 mL of hydrogen peroxide, and tightly 
stopper. Mix well and heal in an oven at 60° for about 
30 min. Allow to stand for 24 h. [Notę—T his solution is 
stable for at least 7 days at room temperaturo.] 

System suitabiiity stocK solution B: Solution contain- 
mg an APmethyf adduct of rizatriptan prepared as fol- 
lows. Dissolve 10 mg of USP Rizatriptan Benzoate RS in 
1 mL of methano! in a suitable round-bottom fiask. Add 
1 ml of dimethylearbonate and mix by swirling, Reflux 
the resulting solution over a heating mantle at 125 a for 
NLT 2 h, Allow the solution to cool, and di lute 1 mL of 
the resulting solution with Diluent to 100 mL. [Notę— 
This solution is stable for 3 months under refrigerated 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria 

Benzoic acid j 

0.2 


Rizatriptan N-ox}d& 

0.3 

0.5 

As partami 

0,4 

__ 

Rizatriptan desmethyl' 1 

0.8 

0.4 

Rizatriptan M-methyl 
adduct 11 

0.9 

1.5 

Rizatriptan 

1.0 

___ 

Any individual 
i nspecified degradation 



product 


0.2 

Tc tal degradation 
products 1 

— 

2.0 


rt Not an impurity; ccunter lon of the dmg substance, included for infor- 
m a tion only. 

6 2-(5-[(l N-1 p 2,4-Tnazoi-ryl)methyl]-l Wndoi-3-ylł-N,A/. 
cfimethylpthanaminG okfcJg. 

Ł Ejtdptenf; ma y n,nr hi* pr^pnt in all sample fcurmulations. 
d 2'(5-{(1 H-1,2,4'Triazol-l -yl)methyl]-l N-indol~3-yl}-N-methyteth3n aminę. 
{Notę—M ay not be present in all foonulations,] 

' Z45-[(l H~ 1 ,2,4-Triazol- 1 -yljmethylj-l ^indol^-yll-^^N^rimethylethan- 
1-dminium. 

r Do not indu de benzoic acid or any known process impurities. 


ADDITIONAL REQUIREMENTS 

• PACKAGiNG AND 5TORAGE: Preserve in well-closed, light- 

resistant containers. Storę at controlled room 
temperaturę. 

* Labeling: When morę than one Dissolution test is glven, 

Ihe labeling States the Dissolution test used only tf fest 1 
is not used. 
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* USP Reference Standards (11) 
USP Rizatriptan Benzoate RS 


Rocuronium Bromide 


CjzHsiBrNjO-t 609*68 

Pyrrolidinium, 1 -[(2/J, 3a, 5 ot, 16# 1 7p)A 7-(acetyloxy)-3- 
hydroxy-2-(4-morphGlmyl)androstan4 ó-yf]-1 - 
(2-propenyl)-, bromide; 

1 AIM 1 {3a,l 7/J dihydroxy-2/3-morpholino-5a-androstan- 
16/3-y]}pyrrolidiniunn bromide, 1 7-acetate [119302-91-9], 

DEFINITION 

Rocuronium Bromide confains NLT 98.0% and NMT 
102,0% of rocuronium bromide (CiaHjjBrNhO*), calcu- 
lated on the anhydrous and 2-propanol-free or acetlc 
add-free bas i$, 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197M) 

* B. The retention time of the rocuronium bromide peak 

of the Sample solution corresponds to that of the Stan¬ 
dard solution, as obtained in the Assay, 

■ C Identification Tests—General, Bromide <191) 

Sample solution; 10 mg/ml 

Aeceptance criteria: Meets the requirements of the sil- 
ver nitra te test 

ASSAY 

* Procedurę 

Diluent: Acetonitrile and water (90:10) 

Buffer: 4.53 g/L of tetramethylammonium hydroxrde 
pentahydrate. Adjust the solution with phosphoric acid 
to a pH of 7A. 

Mobile phase: Acetonitrile and Buffer (90:10) 

Standard solution: 1 mg/mL of USP Rocuronium Bro¬ 
mide RS in Diluent 

Sample solution: 1 mg/mL of Rocuronium Bromide in 
Diluent 

Chromatographk system 

(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L3 
Column temperaturę: 3CT 
Flow ratę: 2 ml/mm 
Injection volume: 5 llL 
System suitability 

[NOTĘ—The system may need equilibration for 4 h*] 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 2,0 
Relative standard devlation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of rocuronium bromide 
(Cwh^BrNjO-t) in the portion of the sample taken: 

Result = (fu/rs) x (G/G) x 100 


= peak response from the Sample solution 
r s = peak response from the Standard solution 
G = concentration of USP Rocuronium Bromide RS 
in the Standard solution (mg/mL) 

G = concentration of Rocuronium Bromide In the 
Sample solution (mg/mL) 

Aeceptance criteria: 98*0%-! 02*0% on the anhydrous 
and 2-propanol-free or acetic acid-free basis 

IMPURITIES 


Delete the folłowing: 

•• Heaw Metals, Method II (231): NMT 10 ppm, amcuii- 

an>Mlł> 

* RlSIDUE ON ICNtTION (281): NMT 0*1% 

■ 0RCANIC IMPURITIES 

Diluent, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay. 

Peak Identification solution: 1 mg/mL of USP 
Rocuronium Peak Identification Mixture RS in Diluent 
Standard solution: 0*01 mg/mL of USP Rocuronium 
Bromide RS in Diluent 

Sample solution: 10 mg/mL of Rocuronium Bromide in 
Diluent 

Run time: 2*5 times the retention time for rocuronium 
System suitability 

[Notę—T he system may need eąuilibration for 4 h,] 
Sample: Peak Identification solution 
Suitability requlrements 

PeaMo-valley ratio: The ratio of the height of the 
rocuronium related compound H peak to the height 
of the vailey between the rocuronium related com¬ 
pound H peak and the rocuronium peak is NLT 1,5, 
Resolution: NLT 3.5 between rocuronium and 
rocuronium related compound C 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Rocuronium Bromide taken: 

Result - ( ru/rs ) x (G/G) x (1/0 x 100 

r u = peak response of any impurity from the 
Sample solution 

r % = peak response of rocuronium bromide from 
the Standard solution 

G - concentration of USP Rocuronium Bromide RS 
in the Standard solution (mg/mL) 

Cu = concentration of Rocuronium Bromide in the 
Sample solution (mg/mL) 

F - relative response factor (see Tobie 1) 

Aeceptance criteria: See Tobie L 
[NOTĘ—Disregard any peak eluting before rocuronium 
bromide related compound A, and any peak with an 
area less than 0.5 times that of the principal peak from 
the Standard solution.] 
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Table t 


Name 

Refative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f°/oł 

Rocuronium related 
compound A J 

0.20 

2.1 

0,2 

Rocuronium related 
compound C u 

0.44 

2.3 

0.1 

Rocuronium related 
comoound F* 

0.75 

0.79 

0,1 

Rocuronium related 
comoound 

0.80 

1.0 

0.3 

Rocuronium related 
compound D* 

0.90 

1.0 

0,1 

Rocuronium related 
compound H' 

0.95 

2.9 

0.T 

Rocuronium bromide 

TO 



Rocuronium related 
comoound Cs 

1.20 

TO 

0.3 

Rocuronium related 

compound E h 

1.53 

TO 

0.1 

Any !ndlvidual 
unsoecified impurity 

— 


0.10 

1 Total impurities 

— 

— 

1.5 


1 3«-Hydro)ty-2/#-<morpholFn-4-yl)0 6£(pyrralfdirv1 *yf)-5a-androstan-l 75- 
y\ acetale. 

b 2/HMorpholln-4-yl)l 6jJ-Cpyrrolidin-1 -yl)-5a-andrt>stAn- 3 a, 1di o!, 

‘ 1-130,17^BłS(acetyloKy>2^-(pyiTolidin-1 -yf)-5a-a ndrostan-1Ó/Tyl]-1- 
(prop-2-enyl)pyrralidimum, 

ć 1 - (3a,! 7^ Bis(acetytoxyy 2j5{ morpholin-4 -y IJ-Sti-a ndros t an -1 Ć/Ty l]-l - 
{prop-2-eny |)pyr rolid in ium. 

e 1-[3ct-(Acetyloxy)4 7/Thydroxy-2^m0rph0|in-4-yl)-5«-andrQ5tan-16JTy fT 

I -{prop-2-eny IJpyrrolid in iu m, 

I I -[1 7 J ^(Acetyl0xy>2-(morpholin-4-yJ)-3’OXO-5ot-androst-1 -en-T S/Tyl]1 - 
(prop-2-eny I) py rrol id in i urn. 

5 1 -[3ct ( 1 7j9-Dihydroxy-2/?-(rnorpholin- £ l-yl>5fjt-andr05tan-16/TylJ-l -(prop* 
2-0nyt)pyiTolrdin]um. 

h 1 -[1 7^(Aceiyfoxy)-30-hydr0xy-2^(pyrro(idin-1 -yl)-Sa-androstanl 6/Tyl]- 
} -(prop“2-enyl)pyiroEidfntum. 

* Limit of 2-Propanol 

[Notę—P erform this test only if 2-propanof is a known 
organie manufacturing process impurity.] 

Standard stock solution: Transfer 35,0 jiL of ethyl 
ether, 32-0 pi of 2-propanol, and 19,0 pL of methylene 
chioride to a 100-mL volumetric fiask containing 90 mL 
of dimethylformamide (DMF), and dilute with DMF to 
volume. 

Standard solution: Transfer 2.5 mL of the Standard 
stock solution to a 25-mL volumetric fiask containing 
20 mL of DMF, and dilute with DMF to volume. 

Dilute standard solution: Transfer TO mL of the Stan¬ 
dard solution and 4.0 mL of water to a 20-mL head- 
space viaL Immediately close the vial with a cap, and 
mix. 

Sample solution: Transfer 50 mg of Rocuronium Bro- 
mide to a 20-mL headspace vial. Dissolve in 1.0 ml of 
DMF, Add 4 mL of water, immediately close the vral 
with a cap, and mix. 

Chromatographic system 
(See Chromatogrophy {62^) ł System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: Q,32-mm x 60-m fused silica; coated with a 
1.8-pm layer of liqutd phase G43 
Temperatures 
Injector: 140° 

Detector: 2B0 d 
Column: See Tobie 2. 


Table 2 


Initlal 

Temperaturę 

D. 

Temperaturę 

Ramp 

r/milri 

FinaE 

Temperaturę 

n 

Hołd Time 
at Finał , 
Temperatura 
{min^ 

50 

0 

50 

8 

50 

20 

250 

8 


Carrier gas: Helium with a linear velocity of 55 cm/s 
or niirogen with a linear velocity of 25 cm/s 
Injection type: Split ratio, 1:6 
Head space autosampler 
Sampfe eguilibratron temperaturę: 90° 

Sample eguilibratfon time: 15 min 
Transfer linę temperaturę: 140° 

System suitability 
Sample: Dilute standard solution 
[Notę—T he relative retention times for ethyl ether, 
2-propanol, and methylene chioride are 0.87, TO, and 
1.08, respectiveiy,] 

Suitability reguirempntc 
Resolution: NLT TO between ethyl ether and 
2-propanol; NLT TO between 2-propanol and meth¬ 
ylene chioride 

Relative standard deviation: NMT 10.0% for the 
2-propanol peak 
Analysis 

Samples: Dilute standard solution and Sample solution 
Calculate the percentage of 2-propanol in the portion 
of Rocuronium Bromide taken: 

Result - [(r u /n) x (V x D/ W) x 100] ff 

fu - peak response of any impurity from the 
Sample solution 

fs = peak response of rocuronium bromide from 
the Dilute standard solution 
V = yolume of 2-propanol taken to prepare the 
Standard stock solution {pL) 

D - relative density of 2-propanol, 0,786 mg/pL 
W = weight of Rocuronium Bromide taken to 
prepare the Sample solution (mg) 
f “ dilution factor for the Standard solution, 1000 
Acceptance criteria: NMT T0% 

* Limit of Acetic Acid 

[Notę—P erform this test only if acetic acid is a known 
omanie manufacturing process impurity,] 

Mobile phase; 6,1 q of sodium perchlorate in 800 mL 
of water. Adjust with 1 N sulfuric acid to a pH of 2.0. 
Dilute to 1 L. 

Standard solution: 0.2 mg/mL of glacial acetic acid in 
Mobile phase 

Sample solution: 6,0 mg/mL of Rocuronium Bromide 
in Mobile phase. [Notę—-S onication may be necessary to 
completeiy dissolve the rocuronium bromide,] 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4,6-mm x T5-cm; packing LI 

Column temperaturo: 30° 

Flow ratę: 1 mL/min 
Injection vofume: 20 pL 
System suitability 
Sample: Sto ndard solution 

[NOTĘ—The retention time of acetic acid is about 3.8 

min.] 

Suitability reąuirements 
Column efficiency: NLT 5000 theoretica! plates 
Tailfng factor: NMT 1.8 

Relative standard deyfation: NMT 5.0% for three 
injections 
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Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of acetic acid In the portion of 
Rocuronium Bromide taken: 

Resutt - (ru/rs) x (C s /t y ) x 100 

r u = peak response far acetic acid from the Sample 
solution 

r 5 - peak response for acetic acid from the 
Standard solution 

Cs = concentration of acetic acid in the Standard 
solution (mg/mL) 

Co = concentration of Rocuronium Bromide in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 5.0% 

5PEOIF1C TE5TS 

■ Water DETERMINATION, Method k (9 21): NMT 4.0% 

• PH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 7.0-9.5 

• Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL in 0.05 M hydrochlork 
acid 

Acceptance criteria: 2S.5°-“32.Q d , measured on the an- 
hydrotis and solvent-free basis at 20° 

* COLOR ANO ACHROM1CITY (631) 

Reference solution: Mix 33 mL of Matching Fluid C and 
67 ml of water. 

Sample solution: 10 mg/mL of Rocuronium Bromide in 
water 

AnaEysis: Proceed as directed for Color and Achromkity 
<631). 

Acceptance criteria: The Sample solution is not morę 
intensely colored than the Reference solution, 

ADDITIONAL REQU1REMENT5 

■ Packagjng and Storage: Preserve in tight canta iners, 

protetted from light and moisture. Storę in the freezer. If 
the article contains acetic acid, storę it between 2° and 
8 °. 

* USP Reference Standard* (11) 

USP Rocuronium Bromide RS 
USP Rocuronium Peak Identification Mixture RS 
Mixture of approximately 0.2% to 0.4% each of 
rocuronium refated compound A, rocuronium related 
compound 8, rocuronium related compound G, 
rocuronium related compound D, rocuronium related 
compound E, rocuronium related compound F, 
rocuronium related compound G, and rocuronium re¬ 
lated compound H in a matnx of rocuronium bromide. 


Ropinirole Tablets 

DEFINITION 

Ropinirole Tablets contain ropinirole hydrochloride equiva- 
lent to NLT 90.0% and NMT 110.0% of the labeled 
amount of ropinirole free base (CtgHmNjO). 

IDENTIFICATION 

■ A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assay . 

ASSAY 
• Procedurę 

Buffer: 3.85 g/L of ammonium acetate. Adjust with 
phosphoric acid to a pH of 2.5. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(7:3:40) 


System suitability solution: 0.1 mg/mL of USP 
Ropinirole Hydrochloride RS and 0.5 pg/mL of USP 
Ropinirole Related Compound B RS in Buffer 
Standard solution: 0.1 mg/mL of USP Ropinirole Hy- 
drochloride RS in Buffer 

Sample solution: Nominalfy, 0.1 mg/mL of ropinirole in 
Buffer (from NLT 5 Tablets) prepared as follows. Add 
50% of the fiask volume with Buffen Shake mechanically 
for 30 min. Dtlute with Buffer to volume. Pass a portion 
of the supernatant through a suifable membranę filter 
of 0.45-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25^cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pi 

Run time: 2 times the retention time of the ropinirole 
peak 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2.0 between ropinirole and 
ropinirole related compound B, System suitability 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of ropinirole (Ci6H 24 N z O) in 
the portion of Tablets taken: 

Result - (fy/rs) x (CdCu) x (Hr/Hi) x 100 

r u = peak response of the Sample solution 

r* = peak response of the Standard solution 

Cs = concentration of USP Ropinirole Hydrochloride 

RS in the Standard solution (mg/mL) 

Cu - nominał concentration of ropinirole in the 
Sample solution (mg/mL) 

Mn ~ molecular weight of ropinirole, 260.37 
Mrf = molecular weight of ropinirole hydrochloride, 
296.84 

Acceptance criteria: 9G.0%-110.0% of ropinirole free 
base 

PERFORMANCE TE5T5 
• DlSSOLUTION (711) 

Test 1 

Medium: 2.9 g/L of sodiutn citrate dihydrate and 
3.3 g/L of anhydrous citric acid in water, pH 4.0; 

500 mL 

Apparatus 1: 50 rpm 
Inne: 15 min 

Mobile phase: Aceton itrile and Medium (1:4) 

Standard solution: 4.5 pg/mL of USP Ropinirole Hy- 
drochlonde RS in Medium 
Sample solution: Pass a portion of the solution 
through a suitable filter of 0.45-pm porę size, discard- 
ing the first few mL. Dilute with Medium to a concen¬ 
tration similar to the Standard solution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 3.0-mm x 7-cm; 5-pm packing LI 

Flow ratę: 0.6 mL/min 

Injection volume: 50 [iL 

Run time: 3 limes the retention time of the ropinirole 
peak 






System suitabiiity 
Sampie: Standard solution 
Suitabiiity reąuirements 
Taifing factor: NMT 2.0 
Relative standard deviatron: NMT 2,0% 

Anafysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
ropinirole (C^H^NjO) dissolved: 

Result - (ru/rj) x (Cs/i) x O x (Mri/M,*) x V x 100 

ru - peak response from the Sampie solution 

rs ~ peak response from the Standard solution 

Cs = concentration of USP Ropinirole Hydrochloride 
RS fn the Standard solution (mg/mL) 
i = labei claim (mg/Tablet) 

D =ł diiution factor of the Sampie solution 
Mrt = molecular weight of ropinirole, 260.37 
Ma = molecular weight of ropinirole hydrochloride, 
296.84 

V = volume of Medium, 500 mL 

Tolerances: NLT 85% (Q) of the labeled amount of 
ropinirole is dissolved. 

Test 2: ff the product complies with tbls test, the label- 
ing indicates that it meets USP Dissolution Test 2 * 
Medium; 2.1 g/L of citric acid in water* Adjust with a 
solution containing 121*2g/L of tris (hydrox- 
ymethyl)methylamine In water to a pH of 4.0 ± 0.1; 
500 mL, deaerated, 

Apparatus 1: 50 rpm 
Time; 15 min 

Standard solution: t/500 (pg/mL) of USP Ropinirole 
Hydrochloride RS In Medium, in which i is the label 
claim in mg/Tabiet 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Sampie solution: Pass a portion of the solution 
through a polyethylene filter of 15- to 20-pm porę 
size, discarding the first few mL 
Chromatograptric system 
{See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Collimn: 4,6-mm x 25-cm; 5-um packing L7 
Flow ratę: 1*0 mL/min 

Injection yolume: 200 pL for Tablets with a label 
claim of 0.25, 0.5, 1.0, and 2.0 mg/Tablet; 1 00 pi for 
all other strengths 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Relative standard deviation; NMT 1,5% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
ropinirole (CisH^N^O) dissolved: 

Result = (r^/rs) x (Cdi) x (Mn/Ma) x V x 100 

ru = peak response of the Sampie solution 
- peak response of the Standard solution 
C$ = concentration of USP Ropinirole Hydrochloride 
RS in the Standard solution (mg/mL) 

L - label claim (mg/Tablet) 

M ft ~ molecular weight of ropinirole, 260*37 
Ma - molecular weight of ropinirole hydrochloride, 
296.84 

V = vo!ume of Medium , 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
ropinirole is dissolved. 

■ Uniformity OF Dosage Units (905): Meet the 
reguirements 


IMPURJTIES 

* Orcanic Imfurities 

Buffer: 1.8 g/L of dibasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 7.4. 

Solution A: Methanol and Buffer (20:80) 

Solution B: Methanol and Buffer (80:20) 

Diluent: DissoIve 5 g of sod fu m dodetyl sulfate in 
800 mL of water. Adjust with phosphoric acid or so~ 
dium hydroxrde to a pH of 6.8. Add 200 mL of metha¬ 
nol, and mix. 

Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(% L 

0 

85 

15 

8 

85 

15 

30 

30 

70 

40 

10 

90 

60 

10 

90 

60.1 

85 

1 3 

70 

85 

15 


System suitabiiity solution: 0.3 pg/mL of USP 
Ropinirole Hydrochloride RS in Diluent and 0*5 pg/mL of 
USP Ropinirole Related Compound B RS in Diluent 
Standard solution: 0.2 pg/mL of ropinirole prepared 
from USP Ropinirole Hydrochloride RS in Diluent 
Sampie solution: Nominaliy, 100 pg/mL of ropinirole 
from finely powdered Tablets (NLT 20) prepared as fol- 
lows. Transfer a portion to a suitable size volumetric 
fiask. Add 70% of the fiask volume with Diluent Shake 
rnechanically for 30 min. Dilute with Diluent to yolume. 
Pass a portion of the supernatant through a suitable 
membranę filter of 0.45 -pm porę size. 

Chromatographfc system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 100 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reąuirements 
Resolution: NLT 2,0 between ropinirole and 
ropinirole related compound B, System suitabiiity 
solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (r u /r s) x (CdCu) x (1/0 x 100 

ry - peak area for the indivldual impurity from the 
Sampie solution 

r s - peak area from the Standard solution 
Cs = concentration of ropinirole in the Standard 
solution (pg/mL) 

Cu - nominał concentration of ropinirole in the 
Sampie solution (pg/mL) 

F - relative response factor (see Table 2 ) 

Acceptance criteria: See Table 2. 
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Table Z 


Marne 

Relative 

Retention 

Time 

RelatWe 

Response 

Factor 

Actep- 

tance 

Criteria, 

NMT 

MonoDroDvl rooinirole* 

0.24 

U 

0.6 

Ropinirole N- oxide b 

0.27 

] 0 

0.5 

Cyd o pen ta ny 1 indo li - 
nonę* 

0.55 

1.0 

D.5 

Hvdroxv roninirole 4 * 

0.64 

0.33 

0.5 

Ropinirole related com¬ 
pound B 

0.95 

1.4 

0.6 

Ropinirole 

1.00 


_ 

Ethvl rooinirole* 

1.20 

_ 

_ 

Propyl idene rootnirole 1 

1.35 

1 -6 

0.4 

Any unspecified deg ra¬ 
da tion oroduct 

— 

1,0 

0.3 

Total impurities 

— 


2.0 


* 4-( 2-( Propy la m i n o)ethy I]indpfc2-<jne. 

* N-[2-(2-0 xo In doli n-4-yl)ethylJ-/V-p ropy Ipropan-! -aminę oxide. 

Ł 1 ,2a # 3,4-Tetrahydro-2H-cydopenta(cd)indol-2-one. 

d 4-[2-(Dipropylamino)ethy1]-l -hydroxy-l ,3-dlhydro-2H-|ndol-2-one. 

41 4-[2-CDipfOpyfamino)elhyl]-l -ethyJ-1 H 3-dihydro-2W-indot-2 one; proces 
(mpurtty taduded for fdentiftcatfon qnly. 

1 C?)-4-[2 - (D i pro pyl amino)ethy I}- 3- propyl I den el ndo fi n-2-on e , 

ADDITIONAL REQUIREMENTS 

* PACKACINC AND Stgrage: Preserve in well-dosed Contain¬ 

er*, and storę at controlfed room temperaturę. 

* Labeung; When morę than one Dissoiution Test is grven, 

the labeling States the Dissoiution Test used only jf Tesf 1 
is not usecL 

* USP reference Standards (11) 

USP Ropinirole Hydrochloride RS 
USP Ropinirole Related Compound B RS 
4-[2-(Dipropylamino}ethyl]fndoltne-2,3-dione 
hydrochloride. 

CiflH^zNiOz ■ HCI 310.82 


Ropinirole Extended-Reiea$e Tablets 

DEFINITION 

Ropinirole Extended-Release Tablets contain ropinirole hy¬ 
drochloride equivalent to NLT 90.0% and NMT 110.0% 
of the labeled amount of ropinirole free base (CińH^NzO). 

IDENTIFICATION 

o A. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• B. The retention time of the major peak of the Sample 
sdutłon corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer: Dissolve 4.5 g of dibasic sodium phosphate di- 
hydrate in 900 ml or water, Adjust with phosphoric 
acid to a pH of 7.0. Dilute with water to 1 L. 

Mobile phase: Methanoi and Buffer (75:25} 

Dilute phosphoric acid; Dissolve 0.7 ml of phosphoric 
acid in 1 L of water. 

Difuent: Acetonitrile and Dilute phosphoric acid (80:20) 
System suitability solution: OJ mg/mL of USP 
Ropinirole Hydrochloride RS and 0,003 mg/mL of USP 


Ropinirole Related Compound B RS in Difuent. Sonica- 
tion may be used to aid dissoiution. 

Standard solution: 0.11 mg/mL of USP Ropinirole Hy¬ 
drochloride RS in DituenL Sonication may be used to 
atd dissoiution. 

Sample solution: 0.05-0.2 mg/mL of ropinirole pre- 
pared as follows. Transfer NLT 5 Tablets to a suitable 
volumetnc fiask containing 75% of the fiask volume of 
DiluenL Sonicate for NLT 30 min. Allow to cool to room 
temperaturę. Dilute with Diiuent to volume. Pass a por- 
tion of the solution through a nylon fliter of 0.45-pm 
porę slze and use the filtrate. 

Chromatographic system 
(See Chromatography (621), System Suitobffity.) 

Modę: LC 

Detector: UV 250 nm. For Identification test A t use a 
diode-array detector in the rangę of 200-400 nm. 
Column: 4.6-mm x 12.5-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 

Run timer NLT 1.5 times the retention time of 
ropinirole 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution; NLT 2.0 between ropinirole related com¬ 
pound B and ropinirole, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relatlve standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
ropinirole (CifiH 2 4N 2 0) in the portion of Tablets taken: 

Result - ( r u fr s ) x (CsfCJ) x ( T) x 100 

ru - peak response of ropinirole from the Sample 
solution 

r$ = peak response of ropinirole from the Standard 
soiution 

Cs = concentration of USP Ropinirole Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu - nominał concentration of ropinirole in the 
Sample solution (mg/mL) 

Mrt = molecular weight of ropinirole free base, 

260.37 

Ma - molecular weight of ropinirole hydrochloride, 
296.84 

Aoceptance criteria: 90,0%-l 1 0.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Test 1 

Solution A: 121.2 g/L of thshydroxymethylamino- 
methane in water 

Buffer 1: Dissofve 2.1 g of citric acid monohydrate in 
900 mL of water. Adjust with Solution A to a pH of 4,0. 
Buffer 2: Dissolve 3,9 g of ammonium acetate in 
900 mL of water. Adjust with phosphoric acid to a pH 
of 2.5, Dilute with water to 1 L. 

Medium: Buffer 1; 500 mL. Deaerate as appropriate. 
Apparatus 2: 100 rpm with tablet holder. See Figurę 
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Figurę 1. 37-mm(l) x 19-mm(d) stainless Steel sinker; screw 
cap drilied with seven 4-mm hoies, bottom drilled with 
seven 5-mm holes, 12 longitudma! series of 5-mm holes al- 
ternately starting and ending with one 3-mm hole, polished 
electrochemically or with a suitably validated alternative 

Times: 2, 12, and 24 h 

Mobile phase: Acetonitrrle, methanol, and Buffer 2 
(14:6:80) 

Standard solution: (L/400) mg/mL of USP Ropinirole 
Hydrochloride RS in Medium wnere L is the label da im 
in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filier of 10 -pm porę stee. 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mnn x 12.5-cm; 5-|im packing L7 
Flow ratę: 1 mL/min 

Injection volume: 20 pi for 12-mg Tablets; 100 jiL 
for all other strengths 

Run time: NLT 2 times the retention time of 
ropinirole 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Tailing factor: NMT 1.5 
Relative standard deviatton: NMT 2.0% 

Analysrs 

Sam pies: Standard solution and 5amp/e solution 
Cakulate the percentage of the labeied amount of 
ropinirole (CjahtaNżO) dissolved at each time point 

0 ): 

Result ^ (rtz/n) x Cs x V x {1 fi) x x 100 

r u = peak response from the Sample solution 

r$ = peak response from Lhe Standard solution 

G - concentration of USP Ropinirole Hydrochloride 
RS in the Standard solution (mg/mL) 

V - voJume of Medium, 500 mL 

i = label claim, mg/TabJet 

M r i ~ molecular weight of ropinirole free base, 

260.37 

Mrz = molecular weight of ropinirole hydrochloride, 
296.84 

To le ran ces: See Tobie h 


Table 1 


Time Point 

m 

Time 

m 

Amount; 

DissoWed 

1 

2 

NMT 20 

2 

12 

45-65 

3 

24 

NLT 80 


The percentage of the labeied amount of ropinirole 
(C 16 H 24 N 2 O) dissolved at the times specified conform 
to Dissoiutton (711), Aceeptance Table 2. 

Test 2: If the product complies with this test, the labeh 
ing indieates that it meets USP Dissolution Test 2. 
Solution A: 121.2 g/l of trishydroxymethylamino-- 
methane in water 


Buffer 1: Dissolve 2.1 g of citric acid monohydrate 
and 11 J mL of Solution A in 1000 mL water. Adjust 
with Solution A to a pH of 4,0. 

Buffer 2: Dissolve 4.2 g/L of monobasic potassium 
phosphate in water. Adjust with sodium nydroxide to 
a pH of 6.5. 

Medium: Buffer I; 500 mL 
Apparatus 2: 100 rpm 
Times: 2, 6 , 12, and 24 h 
Mobile phase: Acetonitrile, and Buffer 2 (20:80) 
Standard solution: (t/500) mg/mL of USP Ropinirole 
Hydrochloride RS in Medium wnere L is the label claim 
in mg/Tablet 

Sample solution: Centrifuge a portion of the solution 
unoer test. 

Chromatographic system 

(See Chromałograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV210nm 

Column: 4.6-mm x T5-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection vołumer 50 pL 
Run time: NLT 2 times the retention time of 
ropinirole 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requlrements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysls 

Sam pies: Standard solution and Sample solution 
Cakulate the concentration £Q of ropinirole 
(C^H^N^O) In the sample withdrawn from the vessel 
at each time point ( 1 ): 

Result = (rt/M) x Cs 

tu - peak response of ropinirole from the Sample 
solution 

r s = peak response of ropinirole from the Standard 
solution 

Cs = concentration of USP Ropinirole Hydrochloride 
RS in the Standard solution (mg/mL) 

Cakulate the percentage of the labeied amount of 
ropinirole (CieHa^N^O) dissolved at each time point 

W: 

Result i = C, x (1/1) x (H 1 /W 2 ) x 100 


ResulU ^ {[O x (V- V ,)] + (G x V$] x (1/L) x (H ? /Hz) 

x 100 


Resulti - ({Ci x [V- (2 x l/s)]} + KG + G) X V$ x 
(T/i.) x (Hf/Mrz) x 100 


Result, = ({G x [V - (3 x V,)}) + [(G +G + G) x V s ]) x 
(l/i)x(H,/Mrz)x100 

C - concentration of ropinirole in the Sample 

solution at the specified time point (mg/mL) 

L - label claim, mg/Tablet 

Mn - molecular weight of ropinirole free base, 

260.37 

M t2 = molecular weight of ropinirole hydrochloride, 
296.84 

V - volume of Medium, 500 mL 
V$ = voJume of the Sample solution withdrawn at 
each time point (mL) 

Toierances: See Tobie 2. 
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labie 2 


Time Point 
(0 

Time 
! (h) 

Amount 

DissoM 

(%> 

1 

2 

NMT 30 

2 

6 

40-60 

3 

12 

65-85 

4 

24 

NLT 80 


The percentage of the labeled amount of ropinirole 
(C^J-h^NbO) dissoived at the times specified conform 
to Dissolution (711), Acceptance Tobie 2. 

Test 3: If the product complres with this test, the label- 
ing indicates that it meets USP Dissolution Test 3. 

Buffet; 1.4 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 2.5. 
Medium: OJ N hydrochloric add V5; 500 mL 
Apparatus 2: 100 rpm, with sinkers 
Times: 1, ó, 12, and 24 h 
Mobile phase: Acetonitrile and Buffer (10:90) 
Standard śnlutinn: (//500) mn/ml of USP Rnpinlrnle 
Hydrochloride RS In Medium where L is the ta bel da im 
In mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a sultabfe filter of 10 -jam pore size. 
Chromatographic system 
(See Chromotogropny (62^) / System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 43-mm x 7,5-cm; 3.5-^m packing LI 
Column temperaturę: 35° 

Ffow ratę: 1.5 mL/mln 
Injection volume: 50 jtL 
Run time: NLT 2 times the retention tirne of 
roplnirole 
System suitability 
Sample: Standard solution 
Suitability requirements 
TaiJing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

AnaJysis 

Sampies: Standard solution and Sample solution 
Calculate the concentratlon (Q of ropinirole 
(C^NbO) in the sample withdrawn from the vessel 
at each time point (i): 


Result = (r v /n) x Q 


r u - peak response of ropinirole and 3-oxo 

ropinirole from the Sample solution. [NOTĘ— 
The relative retention times for ropinirole 
and 3-oxo ropinirole are 1.0 and 1.21, re- 
spectively.] 

r* = peak response of ropinirole from the Standard 
solution 

Cs - coneentration of USF Ropinirole Hydrochloride 
RS in the Standard solution (mg/mL) 

Calculate the percentage of the labeled amount of 
ropinirole (C 10 H 24 N 2 O) dissolved at each time point 
0 ): 

ResulT = G x 0/L) x (Mn/M#) x 1 00 


Result* - {[G x ( 1 /- V s )] + (Q x V$)) x (1/L) x (Mn/Mu) 
x 100 


Resultu - ({G x [V - (2 x V s )]} + [(G + G) x 1 A]) x 
0/L) x (Mri/Mrf) x 100 


Result, - ({Q x [V- (3 x 14)]} + [{G + G + G) x V s ]) x 
(1/L) x (Mri/Mtf) x 100 


G - coneentration of ropinirole in the Sample 

solution at the specified tlme point (mg/mL) 
L = labę! claim, mg/Tablet 
Mn - molecular weight of ropinirole free base, 
26037 

M r2 = molecular weight of ropinirole hydrochloride, 
29634 

V = volume of Medium , 500 mL 
V$ - volume of the Sampie solution withdrawn at 
each time point (mL) 

Tolerances: See Table 3. 


Table 3 


Time Point 

U) 

Time 

(h) 

Amount 

Dissolved 

(%) 

1 

1 

NMT 25 

2 

6 

40-60 

3 

12 

65-85 

4 

24 

NLT 80 


The percentage of the labeled amount of ropinirole 
(G 0 H 24 N 2 O) dissolved at the limes specified conform 
to Dissolution (711), Aoeeptance Table 2. 

• Unhformjty of Dosage Units (905): Meet the 
reguirements 


IMPURITIES 
O ORGANIC iMPURITIES 

Solution A: 0.05% (v/v) trlfluoroacetic acid in water 
Solution B: Acetonitrile and methanol (80:20) 
Mobile phase: See Table 4, 


TabJe 4 


Time 

(min) 

Solution A 

-(■%.) 

Solution B 

0 

84 

16 

23 

84 

16 

36 

40 

60 

36.1 

84 

16 

50 

84 

16 


Diluent 1: Aceton Itrile and Solution A (80.20) 

Diluent 2: Diluent 1 and Solution A (20:80) 

System suitability solution: 0.03 mg/mL of USP 
Ropinirole Hydrochloride RS and 0.001 mg/mL of USP 
Ropinirole Related Compound S RS in Diluent 2. Sonica- 
tion may be used to aid dissolution. 

$ensitivity solution: 0.015 pg/mL of USP Ropinirole Hy¬ 
drochloride RS in Diluent 2 

Standard solution: 0.15 jig/mL of USP Ropinirole Re¬ 
lated Compound 8 RS in Diluent 2 

Sample stock solution: Nominally 0.1 3-0.14 mg/mL of 
ropinirole from a su 1 table nurnbei of Table ts contalning 
20-50 mg of ropinirole prepared as follows. Homogen- 
ize an appropriate number of Tablets in a suitable vol- 
ume of Diluent 1. Pass a portion of the solution through 
a nylon filter of 0.45-pm pore size and use the filtrate. 
Sample solution: Nominally 26-28 jjg/mL of ropinirole 
from the Sample stock solution and Solution A 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,ó-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vol u me: IGOpL 
System suitability 

Sampies: System suitability solution, Sensitivity solution t 
and Standard solution 
























Suitabllity requirennents 

Resolution: NLT 2.0 between ropiniroie related com- 
pound B and ropiniroie, System suitability solution 
Relative standard deviation: NMT 10% for 
ropiniroie related compound B, Standard solution 
Signal-to-nofse ratio: NLT 10 for ropiniroie, Sertsitw- 
ity solution 
Analysis 

Sam pies: Stondord solution and Sampie solution 
Calcu f a te the percentage of ropiniroie related com¬ 
pound B in the portion of Taolets taken: 


Tabie 5 (Continued) 


Result = (ruin) x (Cs/Cu) x (MJMrj) x 100 


fu 


- peak response of ropiniroie related compound 
B from the Sampie solution 

- peak response of ropiniroie related compound 
B from the Standard solution 

- concentration of USP Ropiniroie Related 
Compound B RS in the Standard solution 
(pg/mL) 

- nominał concentration of ropiniroie related 
compound B free base in the Sampie solution 
(pg/mL) 

- molecular weight of ropiniroie related 
compound B free base, 274.36 

- molecular weight of ropiniroie reiated 
compound B hydrochloride, 310.82 

Calculate the percentage of each degradation product 
in the portion of Tablets taken: 


Cu 


M r j 

M,2 


Result = (ru/f)imr v /F) + r fl ]xl 00 


te 


= peak response of each degradation product 
from the Sampie solution 
F ~ relative response factor for the corresponding 
degradation product from Tubie 5 
r R = peak response of ropiniroie from the Sampie 
solution 

Acceptance critena: See Table 5. Drsregard peaks less 
than 0.05%. 

Table 5 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NIV1T 

Ropiniroie 

monopropyh 

0,42 

1.0 

0.5 

Ropiniroie related 
compound B 

0.89 

— 

0.5 

Ropiniroie 

/S/-hydroxvmethvl b 

0.94 

0.71 

0.5 

Ropiniroie 

1.00 

— 

— 

Ropiniroie N- oxide c 

1.31 

1.0 

0.5 

Ropiniroie m ethy [en e 
dimer^ 

1.82 

1.0 

0.5 

Propylidene 

ropiniroie^ 

1.96 

2.0 

— 


a 4-[2-{ P ropy i a mi no) ethy IJ in do Ei n-2-o ne. 
b 4 [2-( Di propyl amino) et hy I J-1 - (hydro xy methy J)i n d oi in - 2 -o ne. 
c N-[2-{2-OxoindoIin-4-yl)ethyl]-W-p ropy Ip rop an-1 -aminę oxide. 
d 4 - [2-( Di p ropy la im i n o)ethy I ]- 3-{{4 [2 -(dl pro pylą m in o)ethy I j -2 - ox o-2, 3 - 
d i hydro-1 H-indol-S-yl) methyl)-2,3-dihydro-1 //-indol-2-one. 
c (Z) ■4 - [2-( Di p ropy la m in o)ethy!]- 3- pro py [id e n ei n doli n-2 -on e. 
f Proces* impurity included in the table for identification only. Prooess im- 
purities are controfled in Lhe drug substance and are not to be reported 
or included in the total impurities for lhe drug product. 


Name 

Relaffre 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance; 

Criteria, 

NMT f%1 , 

Any indiv1dual 
unspedfied 
dearadation oroduct 

— 

1,0 

0.2 

Tatal degradation 
Products 

— 

— 

1,5 


* 4- [2-(P ropy la m in o)ethy IJ i nd o I i n-2-one, 
b 4-[2-( Di p ropy la m in o)ethy I ]-1 -(hy droxy m ethy l)i ndol in-2-on e, 
c W-[2-{2~Oxoindo!in-4-yl)ethyl]-W-pro pyl pro pan-1 -aminę oxide. 
d ^[2-C D inro py Ea m inojethy I] -3-( {4-[2-(d i p ropy I ami no)et hy I] -2-oxo -2 ,3 - 
dhydro-l W-rndol-3-yI) methyl)-2,3-dihydro-l H-indol-2-one, 
c {Z) -4 -[2 -( D ipro py fam in o)ethy E] - 3 -propyli den ei ndo li n -2-one. 

1 Proces* impurity induded En the table for Identification only. Process im- 
punties are controlled In the drug substance and are not to be reported 
or induded in the to tal impurities for the drug product. 

ADDITIONAL REQUIREMENTS 

* Packaging and 5torage: Preserze in well-closed contam- 
ers. Storę at controlled room temperaturę. 

■ USP Reference Standards 01 ) 

USP Ropiniroie Hydrochloride RS 
USP Ropiniroie Related Compound B RS 
A-^^DipropylamEnoJethyljindoline^B-dlone 
hydrochloride. 

Ci6lH22N 2 0 2 ■ HCI 310.82 


Ropiniroie Hydrochloride 



CH 

ł 


296.84 

2h/-lndol-2-one, 4-[2-(dipropylamino)ethyl3-1,3-dihydro-, 
monohydrochloride; 

4- [2 -(D i propylam i no)ethyl]-2-indol ino ne ni onohydrochloride 
[91 374-20-8]. 

DEFINmON 

Ropiniroie Hydrochloride contains NLT 98,0% and NMT 
102.0% of ropiniroie hydrochloride (CiahUiN^O ■ HCI), cal- 
culated on the anhydrous and solvent-free basis. 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197K) 

« B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

• C. Identification Tests—General, Chlonde (191) 

Sampie: 20 mg/mL 

Acceptance criteria: Meets the reguirements for the siL 
ver nitrate precipitate test 

ASSAY 

* Procedurę 

Buffer: 1.88 g of sodium 1 -hexanesulfonate and 1 g of 
phosphoric acid in 1 L of water. Ad]ust with dilute trr- 
ethylamine solution (1 mL/10 mL) to a pH of 6.5. 
Diluent: Acetonitrile and water (20:80) 

Mobile phase: Acetonitrile and Buffer (20:80) 

Standard solution: 0.1 mg/mL of USP Ropiniroie Hy¬ 
drochloride RS in Diluent. Son kation may be used to 
aid dissolution. 
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Sam ple solution: OJ mg/mL of Ropinirole Hydrochlo- 
ride in Diluent , Sonrcation may be used to aia 
dissolułion. 

Chromatographic system 
(See Chromatography <621), System Suitabiłity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-fnm x 25-cm; 5-jim packing L7 

Column temperaturę: 30° 

Flow ratę: 1,0 mL/min 
Injection volume: 10 pL 

Run time: 2.5 ttmes tne retention Ume of ropinirole 
System suitabiłity 
Sample: Standard solution 
Suitabiłity requirements 
Tailing factor: NMT 1.6 
Relative standard devration: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of ropinirole hydrochloride 
(CieH^N^O* HO) in tne portion of Ropinirole Hydro¬ 
chloride taken: 

Result = (rofrs) x (C 5 /Gj) x 100 

ru = peak response from the Sample solution 
= peak response from the Standard solution 
Q - eon centra ti on of the Standard solution 
(mg/mL) 

Cu = concentration of the 5omp/e soiufion (mg/mL) 
Acceptance criteria; 98.0%-102.0% on the anhydrous 
and sofvent-free basis 

IMPURITIES 

• RESIDUE on Icnition (281): NMT 0.1% 


Delete the followlngt 

•# Heaw Metals, Methad II (231): NMT 10 ppm# (OfJiriaf 
* Limit of Pd 

[Notę—P erform this test if Pd is a known inorganic 
impurity.] 

Solution A: Dissolve 2,4 g of sodium hydroxide in 
20 ml of water, and dilute with glycerol to 100 mL. 

Solution B: 40 mg/mL of thioacetamide in water. 

[NOTĘ—The solution may be filtered if necessary.] 

Buffer: Carefully add 27 mL of hydrochloric acid to 
25 g of ammonium acetate, and dilute with water to 
100 mL. 

Pd standard solution: 10 ppm of Pd from eommer- 
cialiy available ICP grade 1000 ppm Pd stock solution 

Standard solution: Pipet 1.0 mL of Pd standard solution 
into a platinum crucible, and gently evaporate to dry- 
ness. Moisten the residue with 0.5 mL of sulfuric add, 
and heat with a Bunsen burner until fumes are no 
longer emilted. Place the cmdble in a muffle furnace at 
700°, and heat for 5 additional min. Cool, add 5 mL of 
hydrochloric add to the residue, and evaporate to dry- 
ness. Add 1 mL of 2 M hydrochloric acid and, if neces¬ 
sary, dissolve the residue with gentle heattng. When 
cool, transfer the contents to a 50-mL beaker. Wash the 
crucible twke with 1 -ml aliguots of water, and add the 
washings to the beaker. Pass the solution through a 
membranę filter of 2-pm porę size into a centrifuge 
tubę. 

Sample solution: Transfer 1 g of Ropinirole Hydrochlo¬ 
ride to a platinum crucible, and heat over a Bunsen 
burner until the materiał is completely carbonized. 
Moisten the contents with 0.5 mL of sulfuric acid, and 
heat over a Bunsen burner until fumes are no longer 
emitted. Place the crucible in a muffle furnace at 700°, 
and heat until all the organie materia! has been de- 
stroyed. When cool, add 5 mL of hydrochiork acid to 


the residue, and evaporate to dryness. Add 1 mL of 2 M 
hydrochloric acid and, if necessary, dissoNe the residue 
with gentle heating. When cool, transfer the contents 
to a 50-mL beaker, Wash the crucible twice with 1 -mL 
aliquots of water, and add the washings to the beaker. 
Pass the solution through a membranę filter of 2-pm 
porę size into a centrifuge tubę. 

Analysis: To the filtered Standard solution and Sample 
sotution add 1 mL of Solution A, 0,2 mL of Solution B, 
and 2 mL of Buffer. Cap the centrifuge tubes securely, 
and ineubate at 37° for 2 h. Pass the Sample solution 
and Standard solution through a membranę filter of 
2-j.un porę size, wash the membranę with 2-mL aliquots 
of water, and allow the membranę to dry. 

Acceptance criteria: The intensity of the spot due to 
the sample is not morę intense than the spot due to 
the standard (10 ppm). 

• Organic Impurities, procedurę i 

If methylene ropinirole and propyłidene ropinirole are 
known process impurities, Organic Impurities , Procedurę 
2 is recommendeo. If ropinirole indole derivative and 
ropinirole oxime are known process impurities, Organic 
impurities , Procedurę 3 is recommended, 

Buffer and Diluent: Proceed as directed in the Assoy. 
Solution A: Acetonitrile and Buffer fi 5:85) 

Solution B: Acetonitrile and water (60:40) 

Mobile phase; See Tobie L 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 
{%) 

D 

100 

0 

5 

100 

0 

30 

60 

40 

50 

60 

40 

55 

100 

0 

__ 

100 

0 


System suitabiłity solution: 1 mg/mL of U5P Ropinirole 
Hydrochloride RS and 1.5 pg/mL of USP Ropinirole Re- 
lated Compound B RS in Diluent 

Sample solution: 1 mg/mL of Ropinirole Hydrochloride 
in Diluent 

Chromatographic system 
(See Chromatography (621), System Suitabiłity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
injection volume: 10 pL 
System suitabiłity 
Sample: System suitabiłity solution 
Suitabiłity requirements 
Resoiutfon: NLT 1.5 between ropinirole and 
ropinirole related compound B 
Tatling factor: NMT 2.0 for the ropinirole peak 
Retative standard deviation: NMT 2.0% for the 
ropinirole peak 
Analysis 

Sample: Somple solution 

Caiculate the percentage of any individual impurity in 
the portion of Ropinirole Hydrochloride taken: 

Result - (rufn) x (1/f) x 100 

r u = peak response of each individual impurity 
from the Sample solution 

rj - sum of responses of all the peaks from the 
Sample solution 

F - relative response factor (see Table 2) 

Acceptance criteria: See Table 2. 












Table 2 


Marne 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Open ring nitro 
derivative ł 

0.39 

0.72 

0.15 

Monopropy] 

ropiniroJe* 

0,58 

1.1 

0.15 

N -h y d roxy rop i n i ro ie ę 

0.84 

0.65 

0.15 

Ropinirole related 
compound B 

0.97 

0.66 

0,15 

Ropinirole 

1.0 

__ 

„_ 

Any individuaf 
unknown impurity 

— 

1.0 

0.10 

Totaf imDurities d 

— 

— 

l.Q 


a 2-{2-[2 ■ (D i p ropy! ami no)ethyt] - 6 - m tro pheny I} acetEc a cid. 
b 4 ~[2 -(Pro pyl am Eno)e thyljindol im2-on e, 
c 4- [2-{Dipropy I a mi nq)ethy1 ]-1 -byd ro xy En doi En -2-on e. 
d lncfudes impunties greater than or equal to 0,05%, 

• OftGANŁC iMPURfiTIES, PROCEDURĘ 2 

Soiution A: 3.85 g/L of ammonium acetate. Adjust with 
phosphoric actd to a pH of 2*5. 

Soiution B: Acetonitrile and methanol (70:30) 

Diluent: Solution A and Solution B (84:16) 

Mobile phase: See Tobie 3. 


Table 3 


Time 

Solution A 

Solution B 

(m!n> 

(%) 

<%> 

0 

84 

16 

lć 

84 

16 

36 

20 

80 

37 

84 

16 

51 

84 

16 


System suitabiiity solution: 0.05 mg/mL each of USP 
Ropinirole Hydrochloride RS, USP Ropinirole Related 
Compound A RS, and USP Ropinirole Related Com¬ 
pound B RS in Diluent 

Standard solution: 3 jig/mL of USP Ropinirole Related 
Compound 8 RS in Diluent 

Sampie solution: 1 mg/mL of Ropinirole Hydrochloride 
in Diluent 

Chromatographic system 

(See Chromatogrophy (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 2.0 between ropinirole reiated com- 
ound A and ropinirole related compound B; NLT 3.0 
etween ropinirole related compound B and 
ropinirole. System suitabiiity solution 
Tamng factor: NMT 1.5 for ropinirole, System suito- 
bili ty soiution 

Relative standard deviation: NMT 5.0% for the 
ropinirole related compound B peak, Standard 
solution 


Analysis 

Samples: Standard soiution and Sampie soiution 
Caiculate the percenfage of ropinirole reiated com¬ 
pound B in the portion of Ropinirole Hydrochloride 
taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

ro = peak response of ropinirole reiated compound 
B from the Sampie soiution 

fs = peak response of USP Ropinirole Related 

Compound B RS from the Standard solution 

Cs = concentration of USP Ropinirole Related 

Compound B RS in the Standard solution 
(mg/mL) 

C u = concentration of the Sampie solution (mg/mL) 

Caiculate the percentage of any other individuai impurity 
in the portion of Ropinirole Hydrochloride taken: 

Result = ( fu/rr ) x 100 

r u - peak response of each individual impurity 
from the Sampie solution 

r T - sum of the responses of all the peaks from the 
Sampie solution 

Acceptance criteria: See Tobie 4. 


Table 4 


Marne 

Refatiye 

Retentton 

Time 

Acceptance 
Criteria, 
NMT (%> 

Monopropyl ropinirole 3 

0.37 

0,2 

Ropinirole related compound A ,] 

0.70 

_ 

Ropinirole related compound 8 

0,85 

03 

Ropinirole 

1.0 

_ 

Methylene ropinirole 11 

1,39 

0.2 

Ropinirole lsohexvl anaEoo d 

1.64 

0.3 

Propylidene ropinirole 0 

1,70 

0.2 

Any indivlduaJ unspedfied impurity 

_ 

0.10 

To tal impuritres 


1,0 


15 4-[2-( Pro pyta m in o)e thy f]i n d ol i n-2-a ne. 

b Only used for system suitabiiity and peak icientification, This impurity is 
not to be reported and not to be ineluded in to tal SmpuritEes. 
c 4 ^ [2-(D i pro py łami no)ethy I ]-3 -m e i hy I ene in do I in -2-one. 
d 4 *[2 - (2-M ethy I pe nty Lamin o)ethy i] i ndo ii n-2-one. 

* (Z) -4-[2 -(D rp ropy I ami n o)e thy I ] -3-p ro pyl idend n d o I i n-2- o ne. 

■ Drganic Hmpurities, Procedurę 3 

Solution A: Dlssolve 3.95 g of ammonium bicarbonate 
in 990 mL of water. Add 4 ml of 25% ammonia, and 
diiute with water to 1000 mL. The pH is 9,2-9.3. 
Solution B: Acetonitrile 
Diluent: Acetonitrile and water (32:68) 

Mobile phase: See Table 5. 


Table 5 


Time 

(mini 

Solution A 
(°/o) 

Solution B 

(W 

0 

68 

32 

12 

68 

32 

28 

20 

80 

34 

20 

80 

34,1 

68 

32 

40 

68 

32 


System suitabiiity solution: 1 mg/mL of USP Ropinirole 
Hydrochloride RS and 0.01 mg/mL of USP Ropinirole 
Related Compound B RS in Diluent 
Standard solution: 1.2 ug/mL of USP Ropinirole Hydro¬ 
chloride RS in Diluent 


USP Monographs 











































Sarnpfe solution: 1*2 mg/ml of Ropinirole Hydrochlo¬ 
ride in Dlfuent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Madę: LC 

Detector: UV 220 nm 
Column: 3*9-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolutron: NLT 1.5 between ropinirole and 
ropinirole related cornpound B, System suitability 
solution 

Tailing factor: 0.8-1.5 for ropinirole, Standard 
solution 

Relative standard deviation: NMT 5.0% for 
ropinirole, Standard solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individua! impurity in 
the portion of Ropinirole Hydrochloride taken; 

Result - (ru/n) x (Q/C u ) x (l/f) x 100 

r u = peak response from the Sample solution 

n = peak response from the Standard solution 

Q - concentradon of the Standard solution 

(mg/mL) 

C u = concentration of the Sample solution (mg/ml) 

F = refative response factor (see Tobie 6) 

Acceptance criterra: See Tobie 6. 


Table 6 


Name 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ropinirole oxime j 

069 

1.0 

0.15 

Ropinirole 

1.0 

— 


Roplnirofe related 
compound 0 

1*2 

1*0 

0.15 

Ropinirole indole 
deriyatiye^ 

2,0 

4.0 

0.10 

Any Endmdual 
unspecified impurity 

— 

— 

0.10 

Total impurities 


__ 

0.50 


1 4- [2 ■ (D tpro py I a m in o)e thy i]- 3-(hyd roxy j m \no)\ ndo li n-2 -one. 
b N,N- D i p ro py I - W- (2-i n d o M -y lethy l)a minę. 

SPECIFDC TE5TS 

o Water Determination, Method k (921): NMT 0.5% 

ADD1TIONAL REQLHREMENT5 

® PACKAGfWG AND Storage: Preserze in wefl-dosed contain- 
ers, and storę at room temperaturę. 

* Iabeung: The label States with which Organie Impurities 

procedurę the artide complies if Organie impurities. Proce¬ 
durę 1 \s not used* 

* USP Reference Standards (11) 

USP Ropinirole Hydrochloride RS 
USP Ropinirole Related Cornpound A RS 
4-{2-Hydroxyethyl)indolin-2-one. 

C 10 H n NCb 177.20 
USP Ropinirole Related Cornpound B RS 
4-[2-(D]propylamino)ethyl]indoline-2,3-dione 
hydrochloride. 

C Tfi H 22 N 2 0 2 ■ HCI 310.82 


Ropgyacaine Hydrochloride 



C l? H z «N*0 -HCI -HjO 328.88 

(5)-(-)-1-Propylpiperidine-2-carboxyjic acid (2,6- 
dimethyfphenyl)amide hydrochloride monohydrate; 
(S)-(“)-1-Propyl-r,6^pipecoloxylidine hydrochloride mono¬ 
hydrate [132112-3 5-7]* 

DEFINITION 

Ropivacaine Hydrochloride contains NLT 98*5% and NMT 
101.0% of C 17 H 2Ć N 2 0 ■ HCI, calculated on the anhydrous 
basis. 

IDEMT1FICATION 

* A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—Generał, Chbride (191) 

Sample solution: 10 mg/mL 

ASSAY 
« Procedurę 

Sample solution: Dissoke 1000 mg of Ropivacaine Hy¬ 
drochloride tn 10 niL of water and 40 rnL of alcohol. 

Add 1.0 mL of 1 N hydrochloric acid. 

Anaiysis: Tl tratę with 1 N sodium hydroxide V5. Two 
equivaience points are obtained; the difference in titrant 
volume corresponds to the amount of ropivacaine hy¬ 
drochloride (see Titrimetry (541)). Bach mL of 1 N so¬ 
dium hydroxide is equivalent to 310.9 mg of anhydrous 
ropivacaine hydrochloride (Ci 7 H 26 N 2 0 ■ HCI). 

Acceptance crlteria: 98.5%-l 01.0% on the anhydrous 
basis 

IMPURITIES 
Inorganic Impurities 

Detete the fołlowing: 

Heavy Metals (231) 

pH 3*5 acetate buffer and Standard lead solution: 

Prepare as directed under Heavy Metals (231)* 

Dilute lead standard solution: Dilute 10.0 mL of the 
Standard lead solution with water to 100 ml. Bach mL 
of Dilute lead standard solution contains theequivalent 
of 1 jxg of lead. 

0*25 M Sodium sulfide solution: Dissolve 6.0 g of so¬ 
dium sulfide in 40 g of glycerol, then dilute with water 
to lOOmL. Filter usrng a cotton pad, and storę in a 
glass Container protected from light. 

Sample stock solution: Prepare as directed under 
Heayy Metals (231), Method //, using 3.97^.00 g of 
Ropivacaine Hydrochloride. 

Standard solution: Combine 10.0 mL of the Dilute lead 
standard solution with 2 mL of the Sampie stock solution 
and 2 mL of pH 3.5 acetate buffer 
Sample solution: Combine 12 mL of the Sampie stock 
solution with 2 mL of pH 3.5 acetate buffer ; 

Blank: Combine 10 mL of water, 2 mL of pH 3.5 acetate 
buffer f and 2 mL of the Sample stock solution * 

Anaiysis: Transfer the Blank to a color-comparison tubę. 
Transfer the Standard solution and the Somp/e solution to 
indMdual color-comparison tubes each containing 1 
drop of 0.25 M sodium sulfide solution * After 1 min, 
compare the colors, viewinq downward over a whlte 
surface. 

Acceptance criteria: The Standard solution shows a 
siighl brown cotor compared to the Blank The Sampie 














solution is not darker than the Standard solution (NMT 

10 # ppm).. (Offidal 1^n-201S) 

Organie Empurities 
® Procedurę i 

Buffer solution: Combine 1.3 mL of monobasic so- 
dium phosphate soiution (138 g/L) and 32.5 mL of di- 
sodium hydrogen phosphate d my dra te soi u don (89 g/ 
L), and dilute with water to 1 L. The pH of this solution 
is 8.0. Make adjustments *f necessary. 

Mobile phase: Acetonitrile and Buffer solution (1:1) 
System suitability solution: 10 jjq/mL of each of USP 
Ropivacaine Hycfrochloride RS and USP Bupivacaine Hy- 
drochloride RS in Mobile phase 

Sampie soiution 1: 2.75 mg/mL of Ropivacaine Hydro- 
chloride in Mobile phase 

Sample solution 2: 2.75 pg/mL of Ropivacaine Hydro- 
chloride from Sample solution 1 diluted with Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: (JV 240 nm 
Column: 3,9-nnm x 15-cm; 4-fim packing LI 
Fiow ratę: 1 mL/min 
injection size: 20 pL 
System suitability 

[NOTĘ—Check the stability of the basetine by injeeting 
Mobile phase . Run the cnromatogram for at least 15 
min.] 

Sam pies: System suitability solution and Sample solu¬ 
tion 2 

[NDTE—The relative retention times for ropivacame 
and bupivacaine are about 1.0 and 1.6, 
respectivelyd 

Suitability reguiremenls 

Resolution: NLT 6 between ropivacaine and bupiva- 
caine, System suitability solution 
Signal-to-noise ratio: NLT 10 for ropivacaine jr Som- 
ple solution 2 
Analysis 

Sam pies: System suitability solution and Sample solu¬ 
tion 1 

CalcuJate the percentage of each Impurity in the por- 
Eion of Ropivacaine Hydrochloride taken: 

Result - (r u /r T ) x 100 

r u = peak response for each impurity from the 
Sample solution 

r T - sum of all the peak responses from the 
Sample solution 
Acceptance criteria 
Bupivacaine: NMT 0.2% 

Any other individual impurity: Less than 0.1 % 

Total impurities: NMT 0,5% 
a Procedurę 2: Limit of Ropivacaine Related Compound A 
Buffer solution. Mobile phase, and Chromatographic 
system: Prepare as directed in Procedurę 7. 

Standard solution: 0.13 pg/mL of USP Ropivacaine Re¬ 
lated Compound A RS in Mobile phase 
Sample solution: 10 mg/mL of Ropwacaine Hydrochio- 
ride In Mobile phase 
System suitability 
Sampie: Sto naard solution 
Suitability regurrements 

Signal-to-noise ratio: NLT 10 for ropivacaine related 
compound A 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The response for any peak cor- 
responding to ropwacaine related compound A (2,6- 
dimethyianiJine) in the Sample solution is not greater 
than the response of the major peak in the Standard 
solution (NMT 10 ppm). 


Procedurę 3 : Enamtiomeric Puritv 

Background eiectrolyte solution: 9.31-10.29 mg/mL 
of pnosphoric acld in water. The pH is between 2.9 
and 3.1. !f necessary, adjust the pH with triethanola- 
minę to 2.9-3.1. 

Run buffer: 13.3 mg/mL of heptakis-(2,6-di-0-methyl)- 
/Tcydodextrin in Background eiectrolyte solution , 

[NOTĘ—-This solution is freshfy prepared and passed 
through a 0.45-j.mn fiJter.] 

System suitability solution: 1 5 pg/mL of each USP 
Ropivacaine Hydrochloride RS and USP Ropwacaine Re- 
lated Compound B RS in water 
Sampie solution 1: 2 mg/mL of Ropivacaine Hydro¬ 
chloride rn water 

Sampie soiution 2: 0.01 mg/mL of ropwacaine hydro¬ 
chloride from Sample soiution 1 diluted with water 
Capillary rinsing procedurę: Use separate Run buffer 
vials for capillary rinse and sample analysis. Rinse the 
capillary with water for 1 min, with 0.1 N sodlum hy- 
droxłde for 10 min, and with water for 3 min. If a new 
or dry capillary Is betng used, inerease the sod rum hy- 
droxide nnse time to 30 min. Rinse the capillary be¬ 
tween injections as follows: water for 1 min, 0.1 N so- 
dium hydroxide for 4 min, and water for 1 min, then 
Run buffer for 4 min, Rinse times are based on a rinse 
pressure of 1 bar. 

Capillary electrophoresis system 
Detector: UV 206 nm 
Column: 50-pm x 72-cm fused sitiea 
Column temperaturę: 30° 

Applied voltage: 375 V/cm 

Initial ramptng: 500 V/s, positive polarity, and a re- 
sulting current of 40-45 pA 
Injection size: Eguai voiumes 
System suitability 

Samples: System suitability solution and Sample solu¬ 
tion 2 

[Notę —The relatwe migration times for ropwacaine 
related compound B (R enantromer) and ropwacaine 
(S enantiomer) are about 0.96 and 1.0, 
respectwely.] 

Suitability reguirements 

Signal-to-noise ratio: NLT 10, Sample solution 2 
Resolution: NLT 3.7 between ropwacaine related 
compound B and ropwacaine, System suitability 
solution 

[Notę— The analysis run time is about 30 min. if 
needed, inerease the resolution by increasing the 
concentration of heptakiS“(2,6“dfO“methyl)-/?- 
cydodextrin or by iowering the system 
temperaturę.] 

Analysis 

Samples: Run buffer , water, and Sample solution 1 
Inject Run buffer md water to ensure there are no 
interfering peaks (50 mbar for 5.0 s followed by in¬ 
jection of Run buffer at 50 mbar for 1.0 s). Inject 
Sampie soiution 1 into the electrophoresis system, re- 
cord the electropherograms, and measure the peak 
responses for ropivacaine and ropwacaine related 
compound B. 

Calculate the percentage of ropivacaine related com¬ 
pound B in the portion of Ropivacaine Hydrochlo¬ 
ride taken: 

Resuit - (rn/M^/fr 5 /M 5 ) x 100 

r R = peak response of ropwacaine related 
compound B from Sample soiution i 
M r = migration time of ropwacaine related 
compound B (min) 

rs = peak response of ropwacaine from Sample 
solution 1 

M s = migration time of ropwacaine (min) 


USP Monographs 


[Notę—A fter the analysis, rinse the capillary for 10 min 
with 0.1 N sodium nydroxide, then for 10 min with 
water* Dry the capillary before storage.] 

Acceptance criteria: NMT 0*5% of ropivacaine related 
compound B 

SPECIFIC TE5TS 

* Bacterial Endotoxins Test {85): The level of bacterial 
endotoxrns is such that the requirements under the refe- 
vant dosage form monograph(s) in which Ropivacaine 
Hydrochloride Es used can be met Where the label States 
that Ropivacaine Hydrochloride must be subjected to fur- 
ther processing during the preparation of injectable dos¬ 
age forms, the levef of bacterial endotoxins is such that 
the requirements under the relevant dosage form mono- 
graph(s) in which Ropivacaine Hydrochloride is used can 
be met 

* COLOR 

Sample solution: Transfer an aliquot of Ropivacaine Hy¬ 
drochloride, 480-500 mg, into a 25-mL volumetric 
fiask, and dissolve in and dilute with water to volume* 
Pass the solution through a 5-pm poiyvinyltdene fil ter 
(PVDF) h 

Spectrometric conditions 

(See Uliroviolet-Visible Spectroscopy (857)*) 

Modę: UV~Vi$ 

Analytical wavelengths: 405 and 436 nm 
Celi: 5 cm 
Analysis 

Sample: Sample solution 

Immediately measure the absorbance of the Sample so¬ 
lution , using water as the reference. 

Acceptance criteria: NMT 0.030 at 405 nm, and 
NMT 0.025 at 436 nm 

* Clarity 

Hydrazine sulfate solution: 10 mg/mL of hydrazine 
sulfate in water Allow to stand 4-6 h, 
Hexamethylenetetramine solution: Transfer 2.5 g of 
hexamethyJenetetrarmne to a 100-mL glass-stoppered 
fiask, and dissoke in 25 mL of water 
Opalescence standard stock suspension: To the fiask 
eon tai ni ng the Hexamethylenetetramine solution, add 
25.0 ml of Hydrazine sulfate solution , mix, and allow to 
stand for 24 n, This suspension is stable for up to 2 
months when stored in a glass Container free from sur¬ 
fa ce defects* The suspension must not adhere to the 
fiask and must be well mrxed before use, 

Opalescence standard suspension: Dilute 15.0 mL of 
tne Opalescence standard stock suspension with water to 
1000 mL. This suspension should be freshly prepared 
and may be stored for NMT 24 h* 

Standard suspension 1: Opalescence standard suspen¬ 
sion and water (5:95). Shake before use. 

Standard suspension 2: Opalescence standard suspen¬ 
sion and water (10:90)* Shake before use* 

Sample solution: 480-500 mg of Ropivacaine Hydro¬ 
chloride in a 25-mL volumetric fiask. Dilute with water 
to volume. 

Analysis; 

Samples: Standard suspension I , Standard suspension 
2 t and Sample solution 

Use identieal tubes of colorless, transparent, neutral 
lass with a fiat base and an internal diameter of 
5-25 mm. The depth of the layer is 40 mm. Compare 
the Solutions in diffused daylight 5 min after the prep- 
ara tron of Standard suspension I and Standard suspen¬ 
sion 2 f viewlng vertically against a black background* 
The diffusion of light must be such that Standard sus¬ 
pension 1 can readily be distinguEshed from water, and 
Standard suspension 2 can readily be distinguished 
from Sf andard suspension h 

Acceptance criteria: The Sample solution is considered 
elear rf its clarity is the same as that of water or if its 
opalescence is not morę pronounced than that of Stan¬ 
dard suspension 1, 


• PH <791): 4.5-6.G, in a solution (10 mg/mL) 

• Water Determination, Method la (921): 5.Q%^6.0%* 

Perform the determination on 0.0900-0,1100 g of 
sample* 

• Ster i lity Tests (71): Where the label States that Ropiva- 
cafne Hydrochloride is stenie, it meets the reąuirements* 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storage: Preserve in welf-closed contain- 
ers. Storę at room temperaturę. 

• Labelinc: Where it is intended for use in preparing in¬ 
jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

• U5P Reference Standards (11) 

USP Bupivacaine Hydrochloride RS 
USP Endotoxin RS 
USP Roph/acaine Hydrochloride RS 
USP Ropivacaine Related Compound A RS 
2,6-Dimethylaniline hydrochloride* 

CbHtjGN 157.64 [CAS-21436-98-6], 

USP Ropivacaine Related Compound B RS 
(K)-Kopivacatne hydrochloride monohydrate; {/?)-{+)- 
1-propyipiperidine-2-carboxylic acid (2,6- 
dimethyfphenyl)-armde hydrochloride monohydrate, 
C^H^NzO 328.89 


Ropjyacaine Hydrochloride Injection 

» Ropivacaine Hydrochloride Injection is a steriie 
solution of Ropivacaine Hydrochloride in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of ropivacaine hydrochloride 
(C 1? H 26 N 2 0-HCI). 

Packaging and storage—Preserve in sinaJe-dose or multi- 
ple-dose containers, preferably of Type 1 gfass or of suitable 
plastic. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Ropivacaine Hydrochloride RS 
USP Ropivacaine Related Compound A RS 
2,ć-Dimethy3aniline hydrochloride. 

ChHiżCIN 157.64 [CAS-21436-98-6]* 

USP Ropwacaine Related Compound B RS 

(/?)-Ropivacaine hydrochloride monohydrate; (/?)-(+)- 
l-propylpiperidme-2-carboxylic add (2,6- 
dimethylphenyl)-amide hydrochloride monohydrate* 
CtjHaeNjO 328*89 
Identification— 

A: The retention tirne of the major peak in the chromato* 
gram of the Assay preparation corresponds to that in the 
chroma tog ram of the Standard preparation, as obtained in 
the Assay. 

B: The retention time of the major peak in the chromato- 
gram of the Test solution corresponds to that in the chro- 
maiogram of the System suitabtlity solution , as obtained in 
the test for Enantiomerk purity * 

Bacterial Endotoxins Test (85)—It contains not morę 
than 60 USP Endotoxin Units per g of ropivacaine hydro¬ 
chloride. 

Partkulate Matter in litjections <788) : meets the re- 
quirements for injections* 

Sterility Tests (71): It meets the requirements when 
tested as directed for Membranę Ftłtration under Test for Ste- 
riiity of the Product to be Exomined . 





pH (791 >: between 4,0 and 6.0. 

Limit of 2,6-d i met hyl anilinę (ropivacaine related 
compound A, base)— 

pH 8,0 Buffer soiution and Mobile phase—Prepare as di¬ 
rected in the Assay, 

Standard soiution— Prepare as directed for Standard prepa- 
ration in the Assay. 

Test soiution— Dilute accurately the Injection with Mobile 
phase to obtain a concentration of 2,0 mg per mL. 

Chromatographic system (see Chromatography (621})—The 
liqutd chromatograph is eauipped with a 240-nm detector 
and a 3.9-mm x 15-cm column that contains 5-|im paeking 
LI . Tlie flow ratę is about 1.5 mi per minutę. Chromato¬ 
graph the Standard soiution, and record the peak responses 
as directed for Procedurę: the resolution, fl, between ropiva- 
caine related compound A and ropivacaine is not less than 
5; and the srgnahto-noise ratio for roprvacaine reiated com¬ 
pound A is not less than 10. 

Procedure—Separate\y inject equal volumes (about 20 pL) 
of the Standard soiution and the test soiution into the ch ra¬ 
ma tograph, record the chromatograms, and mcasurc the 
peak responses. The peak response of ropivacaine related 
compound A obtained from the Test soiution is not greater 
than the corresponding response obtained from the Stan¬ 
dard soiution (not morę than 0.01% of roprvacaine related 
compound A base is found). 

Enantiomerk purity— 

J ?H 7.2 Buffer soiution— Transfer 7,5 mL of 1 M monobasic 
ium phosphate soiution and 28.5 mL of 0.5 M dibasic 
sodium phosphate dihydrate soiution into a 1-L volumetnc 
fiask, and dilute with water to volume. Adjust the resulting 
soiution to a pH of 7.2, if necessary. 

Mobile phase— Transfer 35 mL of isopropyl alcohol into a 
500-mL volumetric fiask, dilute with pH 7.2 Buffer soiution to 
volume, mix, and deqas. Make adjustments if necessary (see 
System Suitability under Chromatography (621)). 

System suitability soiution— Oissolve suitable quantitie$ of 
U5P Ropwacaine Hydtothlonde RS and USP Ropivacaine Re¬ 
lated Compound 8 RS in water, and dilute quantitatively, 
and stepwise, with water to obtain a soiution containing 
about 75 pg per ml and 0,75 pg per ml, respectivefy. 

Test soiution —Dilute the Injection with Mobile phase to a 
concentration of about 75 pg per ml, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eąutpped with a 220-nm detector 
and a 4-mm x 10-cm column that contains paeking L41. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability soiution, and record the peak responses as 
directed for Procedurę: the resolution, R t between ropiva- 
caine related compound B (R enantiomer) and ropivacaine 
(5 enantiomer) is not less than 1.5. [NOTĘ—For the purpose 
of Identification, the relative retention times are about 0.75 
for ropivacaine related compound B and 1,0 for 
ropivacalne.] 

Procedurę —inject about 20 jaL of the Test soiution into the 
chromatograph, record the chromatogram, and measure 
the peak responses. Calculate the percentage of ropivacaine 
related compound 8 (R enantiomer) in the portion of Injec- 
tion taken by the formula: 


100 (nfri) 


Assay— 

pH 8,0 Buffer soiution— Transfer 13 mL of 1 M monobasic 
sodium phosphate soiution and 32.5 mL of 0.5 M dibasic 
sodium phosphate dihydrate soiution to a 1-L voiumetric 
fiask. Dilute with water to volume, and mix. Adjust the re¬ 
sulting soiution to a pH of 8.0, if necessary. 

Mobile phase—Prepare a filtered and degassed mixture of 
acetonitrile and pH 8.0 Buffer soiution (60:40), Make adjust- 
rrents if necessary (see System Suitability under Chromatog - 
rephy (621)). 

Standard preparation —Dissolve accurately weighed quan- 
tilies of USP Ropivacaine Hydrochloride RS and USP Ropiva- 
caine Related Compound A RS in Mobile phase , and dilute 
quantłtatlvely, and stepwise, with Mobile phase to obtain a 
soiution havjng known concentrations of about 0.25 mg per 
mL of USP Ropivaeaine Hydrochloride RS and about 0,26 pg 
per mL of USP Ropivacaine Related Compound A RS, 

Assay preparation— Dilute accurately the Injection with 
Mobile phase to obtain a concentration of about 0,25 mg 
per ml. 

Chmmntngraphic system (see Chromatography (621»—The 
Jiquid chromatograph is eauipped with a 240-nm detector 
and a 3.9-mm x 1 5-cm column that contains 5- or 10-pm 
paeking LI, The flow ratę is about 1.2 mL per minutę. Chro¬ 
matograph the Standard preparation, and record the peak 
responses as directed for Procedurę: the relative standard 
deviation for replfcate injections, calculated for the ropiva- 
caine peak, is not morę than 1.0%; and the resolution, R, 
between ropivacaine related compound A and ropivacaine is 
not less than 5, 

Procedurę—Separately inject equal vofumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, In mg, of ropivacaine hydrochloride (CuH^NbO - HCI) 
in each mL of Injection taken by the formula: 

CD(rułrs) 

in which C is the concentration, in mg per mL, of USP 
Ropivacaine Hydrochloride RS in the Standard preparation; 0 
is the dilution factor, in ml, for the Assay preparation; and ru 
and r$ are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectrvely. 


Rosę Water Ointment 


31 

t/t 


DEFJNITION 

Prepare Rosę Water Ointment as follows. 


Cetvl Esters Wax 

125 a 

White Wax 

120 a 

Almond Oil 

560 a 

Sodium Bora te 

5 g 

Stronoer Rosę Water 

25 mL 

Purified Water 

165 mL 

Rosę Oil 

200 iit 

To make about 

1000 o 


in which n Es the peak response of ropivacaine related com¬ 
pound B (R enantiomer); and r, is the sum of the peak re¬ 
sponses of ropivacaine (5 enantiomer) and ropivacarne re¬ 
lated compound B (R enantiomer) obtained from the Test 
soiution: not morę than 2.0% of ropivacaine related com¬ 
pound B (/? enantiomer) is found. 

Other reąiilrements—It meets the requirements under in¬ 
jections and Implanted Drug Products (1), 


Reduce the Cetyl Esters Wax and the White Wox Lo smali 
pieces, melt them on a steam bath, add the Almond OH , 
and continue heating until the temperaturę of the mixture 
reaches 70°, Dissolve the Sodium Boro te in the Purified 
Water and the Stronger Rosę Water , warmed to 70 D , and 
gradually add the warm aąueous phase to the melted oil 
phase, stirring rapidly and continuousfy until it has cooled 
to about 45°. Then incorporate the Rosę OiL [Notę—R osę 
Water Ointment is free from rancidity. If the Ointment has 
been chilled, warm it slightly before attempting to incor- 


onograp; 














porate other ingredients (see 520.20, Added Substances, 
Excipients, and Ingredients in Official Products in the General 
Notices and Beguirements.] 

ADDITIONAL REQUIREMENTS 

* Packagimg and Storage; Package in tight, Jrght-resistant 
contamers. 


Rosiglitazone Maleate 



CjsH^NjOjS - C 4 H 4 O 4 473.50 

(±)-5-[p-[2-(Methyl-2-pyridylamino)ethoxyjbenzyi]-2 / 4- 
thiazolidinedione maleate ( 1 : 1 ); 
(R5>5-([4-({2-[Methyl(2-pyridinyf)aminQ]ethyl}Qxy)- 
phenyl]methyf}-1,3-thiazolidine-2,4-dione (Z)- 
2-butenedioate [155141-29-0]. 

DEFINITION 

Rosiglitazone Maleate contains NLT 98.0% and NMT 
102 . 0 % of CibHisNjO^S . C 4 H 4 O 4 , calculated on the anhy- 
drous and solverrt-free basts. 

IDENTIFICATION 

• A. INFRARED ABSORFTION (197M) 

■ B. The retention time of the major peak of the Sample 
5o/i/t/on corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 

• Procedurę 

Buffer: Dissolve.5.75 g of phosphoric acid in 800 mL 
water, adjust with 4 N sodium nydroxide to a pH of 
3.0, and dilute with water to 1 L 
Mobile phase: Acetonitrile and Buffer (25:75) 

System suitability solution: Transfer 2.5 mg of USP 
Rosiglitazone Maleate RS and 1 mg of USP Rosiglitazone 
Related Compound A RS to a 50-mL vo1umetric fiask, 
dissolve in 1 mL of stabilizer-free tetrahydofuran, and di¬ 
lute with Mobile phase to volume. 

Standard solution: 0,05 mg/ml of USP Rosiglitazone 
Maleate RS in Mobile phase 

Sample solution: 0.05 mg/mL of Rosiglitazone Maleate 
in mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25~un; 5-pm packirig LI 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection size: 20jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: Greater than 2,0 between rosiglitazone 
and rosiglitazone related compound A, System suita- 
bility solution 

Tailing factor: NMT 2.0, Standard solution 
Relatfre standard deviatron: NMT 1,0%, Standard 
solution 


Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of rosiglitazone maleate 
(CibHi^NjOjS * OH 4 O. 1 ) in the portlon of Rosiglitazone 
Maleate taken: 

Result = (rufo) x ( CsfCu } x 100 

ru = peak response from the Sample solution 

fi = peak response from the Standard solution 

C s - concentration of USP Rosiglitazone Maleate RS 
in the Standard solution fmg/mL) 

Cu ~ concentration of Rosiglitazone Maleate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-J02,Q% on the anhydrous 
and solvent~free basis 

OTHER COMPONENT5 
* CONTENT OF MALEIC ACID 

Buffer: Prepare OJ M sodium phosphate buffer as fol 
lows. Add 11.5 g of phosphoric acid to 800 mL of 
water, adjust with 2 N sodium hydroxide to a pH of 
3.0, and dilute willi walei Lu 1 L. 

Mobile phase: Methanol and Buffer (50:50) 

Diluent: Methanol and water (50:50) 

System suitability solution: 0/1 j-ig/ml of USP Fumaric 
Acid RS and 0.04 mg/mL of USP Rosiglitazone Maleate 
RS in Diluent 

Standard solution: 0.01 mg/ml of USP Maleic Acid RS 
in Diluent 

Sample solution: 0.04 mg/mL of Rosiglitazone Maleate 
in Diluent 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV212nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI4 
Column temperaturę: 40° 

Flow ratę: 1 .5 mL/min 
Injection size: 20 jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The re!ative retention times for rosiglitazone, 
maleic acid, and fumaric acid are 0 . 5 , 1 . 0 , and 1 . 8 , 
respectlwely,] 

Suitability requirements 

Resolution: NLT 2.0 between maleic acid and fu¬ 
maric acid. System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of maleic acid in the portion 
of Rosiglitazone Maleate taken: 

Result = (rci/fj) X (Cs/Cy) x 100 

tu - peak response of maleic acid from the Sample 
solution 

H = peak response of maleic acid from the 
Standard solution 

Cs - concentration of USP Maleic Acid RS in the 
Standard solution (mg/mL) 

C (/ = concentration of Rosiglitazone Maleate in the 

Sample solution (mg/ml) 

Acceptance criteria: 23 ł 5%-26.0% 

IMPUHITIES 

* Residue ON IGNIHON, (281): NMT 0.2%, using an ignition 
temperaturę of 800 ± 25° 




Table 2 


Delete the fottowing; 

** H£avy Metals, Method II (231): NMT 20 ppm* {0 iuc^ t- 

Jan-2018) 

* Organic Impurities 

[Notę—P rotect the System suitability solution and Sampie 
solution from light] 

Buffer 1: Prepare 0.05 M dibasic potassium phosphate 
buffer as follows, Dissolve 11.4 g of dibasic potassium 
phosphate tnhydrate in 800 mL of water, adjust with a 
mlxture of phosphonc acid and water (1:1) to a pH of 
7,0, and dilute with water to 1 L. 

Solution A: Acetonitrile and Buffer 1 (30:70) 

Solution B: Acetonitrile and Buffer 1 (70:30) 

Mobile phase: See Table 7. Return to odgina I condi- 
tions and re-equilibrate the system. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 


0 

100 

0 

25,0 

100 

d 

50,0 

0 

100 


Buffer 2: Prepare 0,05 M monobasic potassium phos¬ 
phate buffer by dissofving 6,8 g of monobasic potas- 
sium phosphate in 1 L of water. 

Diluent: Acetonitrile and Buffer 2 (30:70) 

System suitability solution: 0.5 mg/mL of USP Rosig- 
fitazone Maieate R5 in Diluent, using sonication, if nec- 
essary, to dissolve. [Notę— USP Rosiglitazone Maieate RS 
contains rosiglitazone related connpound A as a minor 
component,] 

Sam ple solution: 0.5 mg/mL of Rosiglitazone Maieate 
in Diluent , using sonication, If necessary, to dissolve 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 246 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injeetion size: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę—I dentify the peak due to rosiglitazone related 
compound A basea on fts reiative retention tirne 
shown in Table 2.] 

Suitability reguirements 

Resolution: NLT 2.0 between rosiglitazone and rosig¬ 
litazone related compound A 
Analysis 

Sampfe: Sample solution 

Calculate the percentage of any indtvidual impurity in 
Lhe portion of Rosiglitazone Maieate taken: 

Result = ( ru/r T ) x 100 

r u ~ peak response of each impurity from the 
Sample solution 

r T = sum of the peak responses from the Sample 
solution f except for the peak response of 
maleic acid 

Acceptance crlteria: See Table 2, 


Natne 

Relatiye 

Retention 

Time 

Acceptance 
Cr i ter i a, 
NMT 

Maleic acid 

0,09 

Disreoard 

Impurity l fl 

0.15 

0.1 

Impurity 2 b 

0.81 

0.5 

Rosćq!itazone 

1.0 


Rosrqlitazone related compound A c 

1.15 

0.5 

Any other indiyiduaf impurity 

_ _ 

0.1 

Total impurities 

— 

1.0 


J 2-(S-([4-([2-[M e thy l{2-py ri d i ny l)a m i no]ethy 1} oxy )p h eny I] m ethyl} -2, A -d i- 
oxo-134hiazoiidin-3-yl)DUtaneciioEc acid. 

b 3 -[4 M e thy I (2-py ri d iny f)ami n o]e thy l}oxy )ph e ny J ] propana mi de. 

c (5Z}-5-[[4-( [2- [Methy l(2-py ricfi ny l)a m ino] e thy i) oxy )p h e ny I] methy I idenej- 
1,3 -thiazof id i n e-2 r 4-d ion e, 

SPBCmc TESTs 

■ WATER Determination, Method la (921): NMT 0.5% 
[NOTĘ—Because maleic add will react with methanol 
therehy prndudng water, both titrant and solvent must 
be methanol free,] 

AIDD9TIOMAL REQUIREMENTS 

* Packaging and Stdrage: Preserve tn trght containers, 
and storę at room temperaturę. 

O USP REFERENCE standards (11) 

USP Fumartc Acid RS 
USP Maleic Acid RS 
USP Rosiglitazone Maieate RS 
USP Rosiglitazone Related Compound A RS 
(5Z)-5-][4-( {2-[Methy](2-pyridfnyl)amino]ethyl}oxy) 
phenyl]methylrdene}-1,3-thiazolidine-2,4-dione. 
C 1 B H 1 ? N 3 03S 355.41 


Raxarsone 



CfiHńAsNOó 263.04 

Arsonic acid, (4-hydroxy-3-nitrophenyl)-, 

4-Hydroxy-3-nitrobenzenearsonic acid [121 -19-7]. 

» Roxarsone contains not less than 98,0 percent 
and not morę than 101.0 percent of CóH 6 AsNOó, 
calculated on the dried foasis. 

Packaging and sto ragę—Pres erve in wefl-closed contain¬ 
ers. 

Labeling—Labę! it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Roxarsone RS 
Identification— 

A: infrared Absorption (1 97K). 

B: Ultraviolet Absorption <197U>—- 
Solution: 8 jug per mL. 

Medium: 0.1 N hydrochlonc acid rn methanol. 

Loss on drying (731)—Dry it at 1 Q0 a for 6 hours: it loses 
no; morę than 1,0% of its weight. 

Residue on ignitiore (281): not morę than 0.5%. 

Limit of triualent arsenie —Transfer 2,50 g of Roxarsone 
to a 250-mL conicai fiask, add 5.0 mL of a solution contain- 
ing 0,1237 mg of anhydrous arsenie trioxide per mL, 10 mL 


USP Monographs 





















of water, and 4.0 mL of 5 N sodium hydroxide, and swirl to 
dissolve. Add 5.0 ml of glacia! acetic acid, and a stirring 
bar, and titrate with 0*0025 N iodine VS, determining fhe 
endpoint potentiometricalfy. Perform the same procedurę 
on a second 2.50-g portion of Roxarsone, except to replace 
the 5.0 mL of arsenie trioxide sofution with 5,0 mL of waten 
Calculate the percentage of trivalent arsenie (As- 4 ) in the 
Roxarsone taken by the formula: 

(0.4623 / 25}[\4 / (V A - V B )] 

in which 0,4623 is the arsenie equivalent of the 5.0 mL of 
arsenie trioxide solution, and V A and V a are the volumes, in 
mL, of 0.0025 N iodine consumed in the first and second 
titrations, respectively* Not morę than 0,05% is found* 
Content of total arsenie—Transfer about 200 mg of Rox- 
arsone, accurately weighed, to a clean, dry 300-mL Kjeldahl 
fiask, and damp the fiask at an angfe of 45°. Add 5 ml of 
sulfurtc acid, 10 mL of nitric acid, 5 ml of a saturated solu¬ 
tion of sodium suffate, and several giass beads. Heat to boil- 
ing, heat strongly until dense whrte fumes are produced, 
and continue heating until the volume is reduced to a few 
mL* Allow to cool, and cautiously rinse the neck of the fiask 
wifh about 5 mL of waten Boil agam, and continue heating 
for 30 minutes after the water has boiled away* Allow to 
cool, add 100 mL of water and 4 mL of 50% potassium io- 
dide solution, and boil to expel the iodine vapors. Continue 
boiling until the solution becomes coJorfess, occasionally 
adding water to maintain the volume at about 60 mL* Add 
60 mL of water, and immediately cool the solution. Add 
2 drops of phenolphthalein TS, neutralize with 5 N sodium 
hydraxide, and then make sfightly acidic (pH 6.5 to 7*0) by 
adding a smali quantity of 18 N sutfuric acid. Transfer this 
solution to a beaker with the aid of a water rinse, add 4 g of 
sodium bicarbonate, and stir with a stirring bar* Titrate with 
0.05 N iodine V5, determining the endpoint potentiometrh 
cally. Each mL of 0.05 N iodine is equivalent to 1.873 mg of 
arsenie (As): belween 28*0% and 28.8% is found, calculated 
on the dried basis, 

Assay— 

Mobile phase —Prepare a degassed mixture of water, 
methanpl, and 0*17% (v/v) phosphoric acid (700:300:60). 
Make adjustments if necessary (see System Suitability under 
Chromatography <621». 

Standard preparatkm —Transfer about 50 mg of USP Rox- 
arsone RS, accuratefy weighed, to a 50-mL vofumetnc fiask. 
Dissoh/e in and dilute with 1.2 N sodium hydroxide to vol- 
ume, and mix. Transfer 10.0 mL of this stock solution to a 
100-mL vo!umetric fiask, dilute with Mobile phase to vol- 
ume, and mix. This solution contains about 0.1 mg of USP 
Roxarsone RS per mL. 

Assay preparation —Transfer about 50 mg of Roxarsone, 
accurately weighed, to a 50-mL volumetrie fiask. Dissolve in 
and dilute with 1.2 N sodium hydroxlde to vo!ume, and 
mix* Transfer 10*0 mL of this stock solution to a 100-mL 
voiumetrlc fiask, dilute with Mobile phase to vo!ume, and 
mix. 

Chromatogrophk system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the tafling factor is not morę than 
2.0, and the relative standard deviation for replicate injec- 
fions is not morę than 2.0%, 

Procedurę —Separately inject equal vofumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafcufate the quan- 


tity, in mg, of CfiHeAsNO* in the portion of Roxarsone taken 
by the formula: 

S0QC(r u /rd 

in which C is the concentration, in mg per mL, of USP Rox- 
arsone RS in the Standard preparation, and r 0 and r 5 are the 
roxarsone peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Rubidium Chloride Rb 82 lijection 

» Rubidium Chloride Rb 82 Injection is a sterile 
solution, suitable for intravenous admimstration, 
li contains not fess than 90,0 percent and not 
morę than 110.0 percent of the iabeled amount 
of S2 Rb expressed in megabecguerels (or in milli- 
curies) per mL at the time indicated in the label- 
ing. It is obtained by elution from a strontium 
82-rubidium 82 generator system. 02 Rb, with a 
half-Jife of 76 seconds, is a short-lived positron- 
emitting radionudide formed by the radioactive 
decay of the pa rent nuclide 62 Sr, Strontium Sr 82 
with a half-life of 25.5 days is produced by the 
proton irradiation of rubidium or spallation of 
molybdenum, The Chemical form of the Injection 
is 82 RbCL [notę —Elute with additive-free Sodium 
Chloride Injection only, Discard the first 50 mL of 
the eluate each day the generator is eluted.] 

Packaging, storage, and labeling—Requirements for 
packaging, storage, and labeling do not apply; Rubidium 
Chloride Rb 82 Injection is obtained by elution from the 
generator and is administered by direct infusion, 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterlal Endotoxins Test (85)—It contains not morę 
than 1 7 S/V USP Endotoxin Unit per mL of the Injection, 
when compared with the USP £ndotoxin RS, in which is 
the maximum recommended totat dose, in mL, at the expi- 
ration datę or time. 

Radtonuclide Identification (see RodioaclMty (821))— 
[notę—P erform this test guickly, because of the rapid decay 
of the a2 Rb.j The gamma-ray spectrum of eluted a2 Rb exhib- 
its photopeaks at 511 and 77/keV* 

pH (791): between 4*0 and 8.0. 


Chenge to t ead 

Radionuclidic purity—Using a suitable countrng assembly 
* :cn i Młynom, determine the radioactivity of each radionu- 
clidic impurity, in kBq per M8q (or pCi per mCi), of Rb 82 
in the generator eluate by use of a cafibrated system as 
directed under Radioactivity (821)* [notę—F or the following 
tests, use the generator eluate containing B2 Rb that has been 
alfowed to decay for 1 hour after the end of elution.] 

5r 82 and Rb 83—Obtain a gamma-ray spectrum of the 
hour-oid eluate, and measure the activities of the radionu- 
didc impurities directly from the spectrum. Sr 82 exhibits 
photopeaks at 511 and 777 keV and decays with a radioac- 
tive half-life of 25.5 days* Rb 83 exhibits a photopeak at 
530 keV and decays with a radioactive half-life of 86*2 days. 
The actMty levels of Sr 82 and Rb 83 are not morę than 
0.02 kBq per MBq (0*02 pCi per mCi) and not morę than 
0.05 kBq per MBq (0.05 pCi per mCi) of Rb 82 at the end 
of elution, respectively. 




Sr 85—Obtain a gamma spectrum of the hour-old eluate, 
and, using the same system and geometry, obtain a gamma 
spectrum of a pure Rb 82 speeimen (generator eluate con- 
taining B2 Rb taken withln 10 minutes of elution)* Sr 85 ex- 
hibits a major photopeak at 514 keV and decays with a radi- 
oactive haff-life of 64.8 days, Sr 85 may be determined by 
subtraction of the 511 and 777 keV peaks En the pure Rb 
82, from the 511-514 keV and 777 keV peaks in the hour- 
old eluate. The aclivity level of Sr 85 is not morę than 0*2 
kBq per MBq (0*2 jiCi per mCi) of Rb 82 at the end of 
elutSon. 

Other gomma-roy emitters —The total of other gamma-ray 
emitting radionudidtc impunties does not exceed 0.005 k8q 
per MBq (0.005 pG per mCi) of Rb 82 at the end of elu- 
tion, 

Chemical purity— 

Electroiyte solution— Transfer 107 g of ammonium chlo- 
nde, 25 g of gelattn, and 42 mL of hydrochlorEc add to a 
500-mL yolumetric fiask* Add about 450 mL of water, and 
sonicate until a elear solution Ss obtained* Dilute with water 
to yolume, and mix. 

Tin stock standard solution —Dfssolve 100 mg of metallic 
tin (Sn), accurately weighed, in lOmL of dilute hydrochloric 
add (1 in 2), and dilute with water to 100 mL. 

Tin standard solution A —Transfer 0.5 mL of Tin stock stan¬ 
dard solution to a 50-mL yolumetric fiask and dilute with 0*1 
N hydrochloric add to vo!ume* 

Tin standard solution B—' Transfer 1.0 mL of Tin standard 
solution A to a 50-mL volumetric fiask. Add 10.0 mL of 0.9% 
sod rum thloride solution, dilute with Electrofyte solution to 
volume, and mix. 

Test solution —Obtain a 50-mL eluate from the generator, 
and allow to stand for at least 1 hour to aflow for the com- 
plete deeay of * 2 Rb. Transfer 10,0 mL of the eluate to a 
50-mL yolumetric fiask, dilute with the Electrolyte solution to 
yolume, and mix. 

Procedure—Transfer a portion of the Test solution to a po- 
larographic celi, and deaerate by bubbling nltrogen through 
the solution for 5 minutes. Insert the dropping mercury elec- 
trode of a suitabie poiarograph, and obtain the differential 
pulse polarogram from -0.15 to -0*75 volts, at a current 
rangę of 0.5 pA, using a saturated calomel electrode as the 
reference electrode and a platinum wire as the auxiliary 
electrode (see Polarogrophy ( 801)). SEmilarly, transfer a por¬ 
tion of the Tin standard solution B to a polarographlc celi 
and obtain the polarogram. A peak at -0*52 volts indicates 
the presence of tin* The peak height of the Test solution is 
not greater than that of the Tin standard solution B (1 jig per 
mL)* 

Other requirement$—It meets the reguirements under In- 
jections and Impianted Drug Products (1), except that the In- 
jection may be drstributed or dispensed prior to completion 
of the test for SterUity, the latter test being started on the 
day of finał manufacture, and except that Et is not subject to 
the recom menda tio n for Container Content (697), 


Change to read: 

Assay for radioacfivify —Using a suitabie counting assem- 
bly % (C N t-uay- 2017 ), determfne the radioactrylty, in M8q (or 
in uCi) per mL, of the Injection by use of a calibrated sys¬ 
tem as dErected under RadioactMty (821). 


Rufinamide 



CioHaFiN-tO 238.19 

1 ft-1,2,3-Tnazole-4-carboxam]de l 1 -[(2,6- 
difluorophenyl)methyl]-; 

l-(2,6-D]fluorobenzyl)-1 H-1,2,3-trEazole-4-carboxamide 
[106308-44-5]. 

DEFINITION 

Rufinamide contains NLT 98,0% and NMT 102.0% of 
CiaHaF^N.iO, calculated on the as-is basśs. 

IDENTIFICATION 
O A. INFRARED ABSORFTION (197K) 

o B. The retendon time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay * 

ASSAY 
o Procedurę 

Use amber glassware for all yolumetric soiutions, 

Diluent: Methanol and tetrahydrofuran (50;50) 

Mobile phase: Methanol, tetrahydrofuran, and water 
(12:5:83) 

System suitability stock solution: 0*8 mg/mL of U5P 
Rufinamide RS and 4 jiig/mL each of USP Rufinamide 
Related Compound A RS and USP Rufinamide Related 
Compound B RS in Difuent. [NOTĘ—USP Rufinamide Re- 
lated Compound B RS is used for peak identifioation 
purposes onfy.] 

System suitability solution: 0,2 mg/mL of USP 
Rufinamide RS and 0.8ug/mL each of USP Rufinamide 
Related Compound A RS and USP Rufinamide Refated 
Compound B RS in water from the System suitability 
stock solution 

Standard stock solution: 0.8 mg/mL of USP 
Rufinamide RS in Diluent 

Standard solution: 0.2 mg/mL of USP Rufinamide RS En 
water from the Standard stock solution 
Sample stock solution: 0.8 mg/mL of Rufinamide in 
Diluent 

Sample solution: 0,2 mg/mL of Rufinamide in water 
from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 12.5-cm; 5^im packing LI 
Flow ratę: 1 mL/min 
Injection yolume: 70 pi 
Run time: 2.6 times the retention time of the 
rufinamide peak 
System suitability 

[Notę—F or relatfye retention times refer to Tobie I in 
Organie Impurities.] 

Sample: Sys tern s uitab iii ty s olu tion 
Suitability requirements 
Tailing factor: NMT 1*2 for rufinamide 
Resolution: NLT 2.5 between rufinamide and 
rufinamide related compound A 
Relative standard deyiation: NMT 1*0% for 
rufinamide and NMT 5.0% for rufinamide related 
compound A 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of rufinamide (CioHsF^N^O) 
in the portion of the sample taken: 

Result - (rjrs) x ( Cs / Cu ) x 100 
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ru - peak response from the Sample solution 

r s - peak response from tJie Standard solution 

Q = concentration of USP Rufinamide RS in the 
Standard solution (mg/mL) 

C y = concentration of Rufinamide m the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the as-is basis 

IMPURITIES 

* Residue on Son i ti on (281): NMT 0.1% 

Delete the folia włng: 

*• Beaw Metals, Method II (231): NMT 20 jjg/g* t0frctai 

• ORGANIC iMPURITIES 

Use amber glassware for all volumetric Solutions* 

Diiuent, Mobile phase, System suitability stock solu- 
tton. System suitability solution, Standard stock sotu- 
tion, Sample stock sofution, Sample solution, Chro- 
matograptiic system, and System suitability: Proceed 
as direUed in Lhe Assay. 

Standard solution: 0.8 pg/mL of USP Rufinamide RS in 
water from the Standard stock solution 

AnaJysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of any indhaduaf impurity in 
the portion of Rufinamide taken: 

Result - (ro/r s ) x (CdC u ) x 100 

ru - peak response of each individuaf impurity 
From the Sample solution 
r$ = peak response of rufinamide from the 
Standard solution 

Q = concentration of USP Rufinamide RS fn the 
Standard solution (mg/mL) 

Cu - concentration of Rufinamide in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tahie 1. 


Table 1 


Name 

Relatrve 

Retention 

Time 

Acceptance 

Grtterla, 

NMT (%) 

Rufinamide 

1.0 


Rufinamide related com¬ 
pound A j 

T2 

0.30 

Rufinamide retated com- 
nound 0 b 

T9 

0,10 

Any other Endividual im¬ 
purity 

— 

0.05 

Total imnurities 

— 

0.50 


* MZ-FluorobenzyD-l W-1,2J-triaKile-4-ęarboxamide, 

^Methyl 1 -{2 H 6*dEfluorobenzyiyi H-1,2 ( 3-tffazole-4-cdrboxylate, 


ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

• USP Reference Standards (11) 

USP Rufinamide RS 

USP Rufinamide ReJated Compound A RS 
l-(2-Ffuoroben2y!)-l F/-1,2,3Triazale-4-carboxarmde* 
C, 0 H,FN 4 O 220.20 
USP Rufinamide Related Compound B RS 
Methyl l-(2,ó-difjuorobenzyl}-] tf-l,2,3“triazoIe- 
4-carboxyiate. 

CnHsF^NiOi 253.20 


Rufinamide Tablets 


DEFINITION 

Rufinamide Tablets contain an amount of Rufinamide equiv- 
alent to NLT 95.0% and NMT 105.0% of the labeled 
amount of rufinamide (CToH fl F 2 N 4 0 ), 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

A5SAY 

* Procedurę 

Buffer: 2.7 g/L of potassium dthydrogen phosphate in 
water 

Diiuent: Acetonkrile, methanol, and water (40:50:10) 
Mobile phase: Methanol, tetrahydrofuran* and Buffer 
(15:5:80) 

System suitability stock sofution: 0.8 mg/mL of USP 
Rufinamide RS, and 0,02 mg/mL each of USP 
Rufinamide Related Compound A RS and USP 
Rufinamide Related Compound B RS in Diiuent. [MOTE— 
USP Rufinamide Related Compound B RS is used for 
Identification purposes only,] 

System suitability solution: 0.08 mg/mL of USP 
Rufinamide RS, and 2 pg/mL each of USP Rufinamide 
Related Compound A RS and USP Rufinamide Related 
Compound B RS, in Buffer from the System suitability 
stock solution 

Standard stock sofution: 0.8 mg/mL of USP 
Rufinamide RS in Diiuent 

Standard solution: 0,08 mg/mL of USP Rufinamide RS 
in Buffer from the Standard stock solution 
Sample stock solution: Nominally 0*8 mg/mL of 
rufinamide in Diiuent from a portion of NIT 20 finefy 
powdered Tablets. Sonicate for 10 min, and shake for 
15 min. Centrifuge a portion of the suspension. 

Sample solution: 0*08 mg/mL of rufinamide in Buffer, 
from a portion of suspension obtained from the Sample 
stock solution 

Chrom atographrc system 

(See Chromotography (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection vofume: 25 ul 
Run time: 2.3 times the retention time of the 
rufinamide peak 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—F or rdative retention times refer to Tobie 9 in 
Organie Impuritles.] 

Suitability requirements 
Resolution: NLT 1.5 between rufinamide and 
rufinamide related compound A, System suitability 
solution 

Tailing faetor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
sofution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of rufinamide (CigHsF^N.rO) 
in the portion of Tablets taken: 

Result - (rjri) x (CdCu) x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Ci - concentration of USP Rufinamide RS in the 
Standard solution (mg/mL) 















Cu = nominał concentration of rufinamide in the 
Sampie sofution (mg/mL) 

Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TE5TS 
* Dissolution <711) 

Medium t: 0.1 N hydrochJonc acid 
Medium 2: pH 6.8 phosphate buffer 
Apparatus 4: With 22 . 6 -mm celi, glass beads in the 
tonę, with Tablet laying on the beads. Insert 
320-350 mg of glass wool in the filter insert and then a 
glass microfiber filter of 2.7-pm porę size and a glass 
microfiber fif ter of 0.7-pm porę slze, 

Times: 5 and 12 h for the 200-mg Tablets; 6 and 16 h 
for the 400-mg Tablets 
Flow ratę: ló ml/min, pulsating 
Test intervals, media, and sample Solutions for the 
200-mg Tablets: See Table 1. 


Tabfle 1 


Sam pies 

lnterval 

(min) 

VoIume 

(mil 

Medium 

1 

60 

50 

1 

2 

120 

50 

2 

1 

60 

50 

2 

3 

120 

50 

2 


Test intervals (/ r ): See Tabie 2. 


Table 2 


lnterval 

Time 

(min) 

h 

0-60 

h 

60-180 

h 

180-300 

L 

300-360 

h 

360^80 

U 

480-600 

b 

600-720 


Sample Solutions (VJ): See Table 3 , 


Table 3 



eluate of test interyal h: yoiume = 960 mL 

V> to V* 

eluate of test interval h to h; volume = 
1920 mL. each 

V* 

eluate of test interval U: yofume 960 mL 

l/s to Vj 

eluate of test fntervaJ i s to l 7 ; votume = 
1920 mL P each 


Test interyals, media, and sampie Solutions for the 
400-mg Tablets: See Table 4. 


Table 4 


Sam pies 

Inten/al 

(min) 

VoIume 

(mL) 

Medium 

1 

60 

50 

1 

1 

60 

50 

2 

3 

120 

50 

2 

1 

120 

50 

2 

2 

180 

50 

2 


Test intervals (/;): See Table 5. 


Table 5 


Interval 

Time 

(min) 

h 

0-60 

l 2 

60-120 

b 

120-240 

U 

240-360 

h 

360—480 

U 

480-600 

h 

600-780 

_ k _ 

780-960 


Sample Solutions (K): See Table 6. 


Table 6 



eluate of test intervaE h: voJume - 960 mL 

V? 

eluate of test interyal Ir. voiume - 960 mL 

V t to W 

eluate of test interyal h to U; volume = 

1920 mL, each 

V 7 to V N 

eluate of test interval h to /*; volume = 

2880 mL. each 


Mobile phase: Water, methanoi, tetrahydrofuran, and 
acetic acid (100: 50:13: 0.12), with the addition of 
206 mg of sodium pentanesulfonate, monohydrate 
Standard stock solution: 600 pg/mL of USP 
Rufinamide RS in methanoi 

Standard solution 1: 60 pg/mL of rufinamide in Me¬ 
dium 1 from tlie Standard stock sofution 
Standard solution 2: 60 pg/mL of rufinamide in Me¬ 
dium 2 from the Standard stock solution 
Standard solution 3: 12 pg/mL of rufinamide prepared 
as follows. Transfer 10 ml of the Standard stock solution 
to a 500-mL yofumetric fiask, add 40 ml of methanoi, 
and dilute with Medium 2 to yoiume. 

Standard solution 4: 6 pg/mL of rufinamide In Medium 
2 from Standard solution 3 
Chromatographic system 
(See Chromatogropny System Suita bility.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 1 0-pm packing LI 
Flow ratę: 1 ,2 mL/min 
Injection yoiume: 20 pL 
Run time: 1 A times the retention time of the 
rufinamide peak 
System suitability 
Sample: Standard solution I 
Suitability reguirements 
Tailing factor: NMT 1.5 
Relatiye standard deviation: NMT 2.0% 

Calcu iate the percentage of the tabeled amount of 
rufinamide (C 10 H&F 2 N 4 O) [f(S,)] dissoJved in the Sampie 
solution (Si) by the folfowlng steps: 

Calculate the regression linę for the Standard Solutions : 

y=ax+b 

/ - peak area of rufinamide from the Standard 

soiuthn 

x - concentration of rufinamide in the Standard 
sofution (pg/mL) 

/(Si) - [(y - b)/a] x [(V0/(1OOO x £.)] x 100 

y = peak area of rufinamide from the Sample 
sofution 

o = y-intercept 

a - slope 

i ~ iabel claim (mg/Tablet) 

Vf ~ voiume of Sample solution (ml) 
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Cumulative percentage of the Tablet label elaim 
dissolved: 


F(/,)=Xf(S,) 

/-I 

i, j = indices of test interval 
Tolerances 

For Tablets labeled to contain 200 mg: See Table 7. 


Table 7 


Time 

Amount 

m 

Released 

5 

NLT 60% 

12 

NLT 80% 


For Tablets labeled to contain 400 mg: See Tobie 8. 


Table 8 


Time 

Amount 

fol 

Released 

6 

NLT 60% 

16 

NLT 80% 


The percentages of the labeled amount of rufinamide 
dissolved In the times spedfied conform to Acceptance 
Tobie 2 In Dissolution (7 11). 

» UNIFORMITY OF DOSAGE UNITS (905): Meet the 
reguirements 

IMPURITIE5 

* Organhc Impurities 

Buffer, Diluent, Mobile phase, Sample stock solution, 
Sample solution, and Chromatographk system: Pro- 
eeed as directed in the Assoy. 

System suitability stock sofution: 0,8 mg/mL of USP 
Rufinamide RS, and 0.02 mg/mL each of USP 
Rufinamide Related Compound A RS and USP 
Rufinamide Related Compound B RS in Diluent. [Notę— 
USP Rufinamide Related Compound B RS is used for 
identification purposes.] 

System suitability solution: 0,08 mg/mL of USP 
Rufinamide RS, and 2 pg/mL each of USP Rufinamide 
Related Compound A RS and USP Rufinamide Related 
Compound B RS, in Buffer \rom the System suitability 
stock solution 

Standard stock solution: 0,8 mg/mL of USP 
Rufinamide RS in Diluent 

Standard solution: 0,4 pg/mL of USP Rufinamide RS 
from the Standard stock solution prepared as follows, Pi¬ 
pet a sui table volume of Standard stock solution to a 
volumetric fiask, Add Diluent to fili 10% of finał volume, 
and di lute with Buffer to volume. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —For reiative retention times refer to Table 9.] 
Suitability reąuirements 
Resolution: NILT 1,5 between rufinamide and 
rufinamide related compound A, System suitability 
solution 


Tailing facton NMT 1.5 for rufinamide, System suita - 
biiity solution 

Relattve standard deviation: NMT 5*0%, Standard 
solution 
Anafysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of any indlvidual unspecified 
degradation product in the portion of Tablets taken: 

Result = (ru/rs) x ( Q/C u ) x 100 

ru = peak response of each individual impurity 
from the Sample solution 
r$ - peak response of rufinamide from the 
Stondord solution 

Cs - concentration of USP Rufinamide RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of rufinamide in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 9. 


Table 9 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%> 

Rufinamide 

1.0 

—* 

Rufinamide related com¬ 
pound A* 

1.2 

— 

Rufinamide related com- 
Dound B b 

1*8 

— 

Any indivpdual unspeci- 
fed degradation prod¬ 
uct 

— 

0,1 

Total impurities 

— 

0,5 


l-( 2 -Fluorobeń 2 yl)-l H-l,2,Mria2ole-4-carboxarriide, 
b Methyl 1-(2,6-d[fluorobenzyl)-l ft-1 H 2,3-Lria^ole-4-carboxylate, 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. 

* usp reference standards (11) 

USP Rufinamide RS 

USP Rufinamide Related Compound A RS 
1 -(2-Fluorobenzyl)-1 HA ,2,3-triazole-4-carboxamide* 
C 10 H 9 FN 4 O 220,20 
USP Rufinamide Related Compound B RS 
Methyl 1-(2,ó-difluGrobenzyl>1 H-1,2,3-Eriazole- 
4-carboxylate. 

CnH g F 2 N 3 0 2 253.20 


















Saccharin Calcium 



CnHeCaNjOtS? • 3'AH 2 0 467.48 

Ci.,H B CaN 2 0«S 2 404.44 

1.2- Benzisothiazol-3(2H)-one, l,1-dioxide, calcium salt, hy- 
drate (2:7); 

1.2- Senztsothiazoiin-3-one l,1-dioxide calcium salt hydrate 
(2:7) [6381-91-5]. 

Anhydrous [6485-34-3]. 

DEFINITION 

Saccharin Calcium contains NLT 99.0% and NMT 101.0% 
of CT-iHBCaNzOftSz, caltulated on the anhydrous basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Dry at 105° to constant weight. 

• B. PROCEDURĘ 

Sample solution: lOOmg/mL 

Analysis: To the Sample solution add 2 drops of methyl 
red TS, and neutralize with 6 N ammonium hydroxide, 
Add 3 N hydrochloric add, dropwise, until the solution 
is add to the rndicator. Add ammonium oxalateTS. 
Acceptance criteria: A white precipitate is formed 
when the ammonium oxalate is added. This precipitate 
is insoluble in 6 N acetic acid but dissołves in hydro¬ 
chloric acid. 

■ C Calcium saits moistened with hydrochloric acid impart 
a transient yellowish-red color to a nonluminous flame. 

ASSAY 
« Procedurę 

Sample solution: 3 mg/mL of Saccharin Calcium in gta- 
dal acetic acid. [NOTE—Sfight heating may be needed 
to dissolve the sample.] 

Analysis: Titrate Sample solution with 0.1 N perchiorie 
acid, determinmg the endpoint potentiometricaliy. Per- 
form a blank determination, and make any necessary 
correctron (see 77f rimetry (541)). Each mL of 0.1 N per- 
chloric acid is equivalent to 20.22 mg of 
C m H b C aNz0 6 Sz. 

Acceptance criteria: 99.0%“10] ł 0% on the anhydrous 
basis 

IMPURITIES 
Inorgank Impurities 

Delete the fottowlng: 

** Heavy Metals, Method I (231) 

Sample: 4 g m 46 mL 

Analysis: Add 4 ml of di lute hydrochloric acid (1 in 
12), mix, and rub the inner wali of the vessel with a 
glass rod until cysta II izatron begins. Allow the solution 
to stand for 1 h, then pass through a dry filter, discard- 
tng the first 10 mL of the filtrate, and use 25 mL of the 
subseguent filtrate for the Sample preparation. 
Acceptance criteria: NMT 10 ppm# (omcini 
Organie Impuritles 

• Procedurę i: Limit of Toluenesulfonamides 

Interna! standard solution: 0,25 mg/ml of caffeine in 
methylene chloride 

Standard stock solution: 20.0 pg/mL of USP oTolu- 
enesulfonamide RS and 20.0 pg/mL of USP p-Toluene- 
sulfonamide RS in methylene chloride 


Standard solution: Evaporate 5,0 ml of Standard stock 
solution to dryness in a stream of nitrogen. Dissolve the 
residue in 1.0 mL of the Interna! standard solution. 
Sample stock solution: 200 mg/ml in water. If neces¬ 
sary, adjust with 1 N sodium hydroxide or 1 N hydro- 
chforie add to a pH of 7^8 berore finał dtlution. 

Sample solution: Shake 50 mL of the Sample stock so¬ 
lution with four quantities each of 50 mL of methylene 
chloride. Combine the lower layers, dry over anhydrous 
sodium sulfate, and filter, Wash the filier and the so¬ 
dium sulfate with 10 ml of methylene chloride. Com¬ 
bine the solution and the washings, and evaporate al- 
most to dryness in a wafer batli at a temperaturę not 
exceeding 40°. Using a smali quantity of methylene 
chloride, quantitatively transfer the residue into a suita- 
ble 10-mL tubę, evaporate to dryness in a stream of 
nitrogen, and dissolve the residue in 1.0 mL of the In¬ 
terna} standard solution. 

Blank solution: Evaporate 200 mL of methylene chlo¬ 
ride to dryness in a water bath at a temperaturę not 
exceeding 40°. Dissolve the residue in 1 mL of methyl¬ 
ene chloride, 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector; Flame ionization 
Column: 0.53-mm x 10-m fused silica column, 
coated with G3 phase (film thickness 2 pm) 
Temperaturę 
Injector: 250° 

Detector: 250° 

Column: 180° 

Carrier gas: Nitrogen 
Flow ratę: 10 mL/min 
Injection size: 1 pL 
Split ratio: 2:1 
System suitability 

Samples: Standard solution and Blank solution 
[NOTĘ—The substances are eluted in the following or¬ 
der: o-toiuenesulfonamide, p-toluenesulfonamsde, and 
caffeine.] 

Suitability requirements: There are no peaks present 
in the Blank solution at the retention times of the In¬ 
ternaI standard solution , o-toluenesulfonamide, and p- 
toluenesulfonamide, Blank solution. 

Resolution: NLT 1.5 between o-toluenesulfonamide 
and p-toluenesulfonamide, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: If any peaks due to o-toluenesuL 
fonamide and p-toluenesulfonamide appear in the 
chromatogram obtained with the Sample so/uf/on, the 
ratio of their areas to that of the Internal standard solu¬ 
tion is NMT the corresponding ratio in the chroma to- 
ram obtained with the Standard solution. 
ndhridual impurities: See Impurity Table 7, 


Impurity Table 1 


Kamę 

Acceptance Criteria 
NMT (ppirO 

o-Toluenesulfonamlde 

10 

pTol u en esu 1 fo na m ide 

10 


• Procedurę 2 : Limit of Benzoate and Salicylate 

Sample solution: 50 mq/mL 

Analysis: To 10 mL of tne Sample solution add 5 drops 
of 6 N acetic acid and 3 drops of ferric chloride TS. 
Acceptance criteria: No precipitate or violet color 
appears. 
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SPECIFIC TESTS 

* Watek Determination, Methad I <921): NMT 15.0% 

* Readily Carbomizable Substances (271) 

Sample solution: 40 mg/mL in sulfurrc add 
(94.5%-95.5% (w/w) of H 2 50 4 ), 48°-50° for 10 min 
Acceptance criteria: The Sample solution has no morę 
color than Matdiing Fluid A, when viewed against a 
white background. 

* CLAHITY OF SOLUTION 

[Notę—T he Sample solution is to be compared to Refer¬ 
ence suspension A and to water in diffused daylight 5 
min after preparation of Reference suspension Aj 
Diluent: 200 g/L solution of sodium acetafe 
Hydrazine solution: 10.0 mg/mL of hydrazine sulfate. 
[Notę—A llow to stand for 4-6 h.] 

Methenamine solution: Transfer 2,5 g of methenamine 
to a 100-mL glass-stoppered fiask, add 25,0 ml of 
water, insert the glass stopper, and mix to dissoke, 
Primary opalescent suspension: Transfer 25.0 mL of 
Hydrazine solution to the Methenamine solution In the 
100-mL glass-stoppered fiask. Mix, and allow to stand 
for 24 h, [Notę —This suspension is sfable for 2 months, 
provided it is stored in a glass Container free from sur- 
face defects. The suspension must not adhere to the 
glass and must be well mixed before use,] 

Opaiescence standard: Transfer 1 5.0 mL of the Primary 
opalescent suspension and di] u te to 1000 mL. [NOTĘ— 
This suspension should not be used beyond 24 h after 
preparation,] 

Reference suspension A: Opaiescence standard and 
water (1 in 20) 

Reference suspension R: Opaiescence standard and 
water (1 in 10) 

Sample solution: 200 mg/mL in Diluent 
Anałysis 

Sam pies: Diluent , Reference suspension A, Reference sus¬ 
pension B, Sample solution, and water 
Transfer a sufficient portion of Sample solution to a test 
tubę of colorfess, transparent, neutral glass with a fiat 
base and an interna! diameter of 15-25 mm to obtain 
a depth of 40 mm. Simifarly transfer portions of Refer¬ 
ence suspension A , Reference suspension B, water, and 
Diluent to separate matching test tubes. Compare So¬ 
lutions in diffused daylight, viewing verticatly against 
a black background (see Nephelometry, Turbidimetry, 
and Visual Comparison <855), Visual Comparison). 
[Notę—T he diffusion of light must be such that Refer¬ 
ence suspension A can readily be distinguished from 
water, and that Reference suspension B can readily be 
distinguished from Reference suspension A] 
Acceptance criteria: The Sample solution shows the 
same darity as that of water, or Diluent , or its opaies¬ 
cence is NMT that of Reference suspension A 

* Color of Solution 

Diluent A: 200 g/L solution of sodium acetale 
Diluent B: 10 g/L solution of hydrochloric add 
Standard stock solution: Ferrlc chloride CS, cobaltous 
chloride CS, cupric suffate CS, and Diluent B 
(3.0:3.0:2.4:1,6) 

Standard solution: Standard stock solution and Diluent 
B (1:99). [Notę—P repare the Standard solution immedi- 
ately before use.] 

Sample solution: Use the Sample solution from Clarity 
of Solution. 

Anałysis 

Samples: Diluent A , Standard solution , Sample solution, 
and water 

Transfer a sufficient portion of the Sample solution to a 
test tubę of colortess, transparent, neutral glass with a 
fiat base and an internaI diameter of 15-25 mm to ob¬ 
tain a depth of 40 mm. Similarly transfer portions of 
the Standard solution, Diluent A, and water to separate 
matching test tubes. Compare Solutions in diffused 
daylight, viewing vertically against a white background 


(see Nephelometry, Turbidimetry, and Visual Comparison 
(855), Visual Comparison). 

Acceptance criteria: The Sample solution has the ap- 
pearante of water or Diluent A, or is not morę intenseiy 
colored than the Standard solution. 

ABDITSONAL REQU!REfVIENTS 

® Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at room temperaturę, 

• Labeling: Where the guańtity of saccharin calcium is in- 
dicated En the labeling of any preparation containing 
Saccharin Calcium, this shall be expressed in terms of 
saccharin (C 7 H 5 NO 35 ), 

0 OSP reference Standard* (11) 

USP Saccharin Calcium RS 
USP o-Toluenesulfonamide RS 
C 7 H 9 N0 2 5 171.22 

USP p-Toluenesulfonamide RS 
C 7 1 -hNOzS 171.22 


Sacdhanan SodBum ___ 

Portions of this monoaraph that are national USP text, and 
are not part of the fwmont 2 ed text, are marked with 
symbols (%) to specify this fact. 



C7H 4 NNa0 3 5 2 H 2 0 241,20 

C;H 4 NNa0 3 S 205,17 

1,2-Benzisothiazol-3(2ff)-one, l f 1-dioxide, sodium salt, 
dihydrate; 

l ,2-Benzisothiazolin-3-one 1 , 1 -dioxide sodium salt dihydrate 
[6155-57-3]. 

Anhydrous [128-44-9]. 

PEFBNBTION 

Saccharin Sodium contains NLT 99,0% and NMT 101.0% of 
saccharin sodium (C 7 H 4 NNa0 3 S), calculated on the anhy¬ 
drous basis. 

IDENTIFICATION 

® A, INFRARED ABSORPTION (197K) 

Sample: Dry at 105° to constant weight, 

• B. Procedurę 

Sample solution: 100 mg/mL 
Potassium pyroantimonate solution: Dissolve 2 g of 
potassium pyroantimonate in 95 mL of hot water. CooJ 
quickly, and add 50 mL of a potassium hydrox!de sofu¬ 
tion (50 mg/mL) and 1 mL of sodium hydronide solu 
tion (8.5 in 100). Allow to stand for 24 h, fiiter, and 
di lute with water to 150 mL. 

Anałysis: To 10 ml. of the Sample solution add 2 ml of 
15% potassium carhonate, and heat to boillng. No pre- 
dpitate Is formed. Add 4 mL of Potassium pyroan¬ 
timonate solution, and heat to boillng. Allow to cool in 
ice water and, if necessary, rub the inside of the test 
tubę with a glass rod, 

Acceptance criteria: A dense predpitate is formed. 

® Sodium salts irnpart an intense yellow color to a 
nonluminous flame* 

AS5AY 

« Procedurę 

Sample solution: Dissolve 150 mg of Saccharin Sodium 
in 50 mL of glacial acetic add. [NOTĘ—Slight heating 
may be needed to dissolve the sample.] 

Anałysis: Utratę the Sample solution with 0.1 N perchlo- 
ric add, determining the endpoint potentiometncally. 






Perform a blank determlnation, and make any necessary 
correction (see Titrimetry (541)). Each mL of 0.1 N per- 
chloric acid is equivalent to 20,52 mg of saccharin so- 
dium (C^NNaOsS). 

Acceptance criteria: 99.0%-l 01.0% on the anhydrous 
basfs 

IMPURITIES 


Delete the foflowing: 

** Heavy Metals, Method I (231) 

Sample: 4 g In 46 mL of water 
Analysis: Add 4 ml of dilute hydrochloric acld (1 jn 
12), mix, and rub the inner wali of the vessel with a 
glass rod unUI crystallization begins. Allow the sofutron 
to stand for 1 h, then pass through a dry fil ter, distard- 
ing the first 10 mL of the filtrate. Use 25 mL of the sub- 
seguent filtrate for the Test Preparation , 

Acceptance criteria: NMT 10 ppm# < 0^1 i-jitóaiB) 

• Orcanic Impurities 

* ♦Procedurę i: limit of toluenesulfonamides 

Internal standard solution: 0,25 mg/mL of caffeine in 

methylene chloride 

Standard stock solutlon: 20.0 jig/mL of USP o-Tofu- 
enesulfonamide RS and 20.0pg/mL of USP p-Toluene- 
sulfonamide RS in methylene chloride 
Standard solution: Evaporate 5.0 mL of Standard stock 
solutlon to dryness in a stream of nitrogen. Dissolve the 
residue in 1.0 mL of the InternoI standard solution. 
Sample stock solution: 200 mg/ml in water. If neces¬ 
sary, adjust the pH to 7-8 with 1 N sodium hydroxfde 
or 1 N hydrothłoric acid before finał dilution. 

Sampie solution: Shake 50 mL of the Sample stock so¬ 
lution with four guantkies each of 50 mL of methylene 
chloride. Combrne the fower layers, dry over anhydrous 
sodium sulfate, and filter. Wash the filter and the so- 
dium sulfate with 10 mL of methylene chloride, Com- 
bine the solution and the washings, and evaporate al- 
most to dryness in a water bath at a temperaturę not 
exceeding 40°. Using a smali ąuantity of methylene 
chloride, quantitatively transfer the residue into a suita- 
ble 10-mL tubę, evaporate to dryness in a stream of 
nitroaen, and dissoive the residue in 1.0 mL of the In¬ 
ternat standard solution. 

Blank solution: Evaporate 200 mL of methylene chlo¬ 
ride to dryness in a water bath at a temperaturę not 
exceeding 40°. Dissolve the residue in 1 mL of methyl¬ 
ene chloride. 

Chromatographic system 

(See Chromatography (621), System Suitability,) 

Modę: GC 

Detector: Plamę ionization 

Column: 0.53-mm x 10-m fused silica, coated with 
G3 phase (film thfckness, 2 pm) 

Temperatures 
Injection port: 250° 

Detector: 250° 

Column: 180° 

Carrier ges: Nitrogen 
Flow ratę: 10 mL/min 
Injection volume: 1 ^iL 
Split ratio: 2:1 
System suitability 

Samples: Standard solution and Blank solution 
[Notę—T he substances are eluted in the following or¬ 
der o-toluenesulfonamide, p-toluenesulfonamide, and 
caffeine.] 

Suitability reguirements: No peaks at the retention 
times for the interna! standard, o-toluenesulfonamide, 
or p-toluenesulfonamide, Blank solution 
Resolution: NLT 1.5 between o-toluenesulfonamide 
and p-toiuenesulfonamide, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: If any peaks due to o-tofuenesul- 
fonamide and p-toiuenesulfonamide appear in the 
chromatogram of the Sampie solution , the ratio of their 
areas to that of caffeine (internal standard) is NMT the 
corresponding ratio in the chromatogram of the 5ton- 
dard solution. 

Individual impurities: See Tahle h 


Ta ble 1 


Name 

Acceptance 

Criteria, 

NMT toam) 

oTol ue nesu If on am ide 

10 

(3-ToI ue n esu If onam i de 

10 


* Procedurę i: Limit of Benzoate and Salicylate 

Sample solution: 50 mo/mL 

Analysis: To 10 mL of the Sampie sofution add 5 drops 
of 6 N acetic acid, and then aod 3 drops of ferrit chlo¬ 
ride TS. 

Acceptance criteria: No precipitate or violet color 
appears. 

SPECIFIC TE5TS 

* Water Determination (921), Method i: NMT 15.0% 

* Readjly Carbonjzable Substances Test (271) 

Matching fluid A: Cobaltous chloride CS, ferric chloride 
CS, cupric sulfate CS, and water (0.1: 0.4: 0.1: 4.4) 
Sample solution: 40 mg/mL in sułfuric add 
[94.5%-95.5% (w/w) oT H 2 SO*], maintained at 48 c -50 2 
for TO min 

Acceptance criteria: The Sample solution has no morę 
color than Matching fluid Ą wnen vrewed against a 
white background. 

* Acidity or Alkalinity 

Sample solution: 100 mg/mL in carbon dioxide-free 
water 

Analysis: To 10 mL of the Sample solution add 1 drop of 
phenolphthalein TS. 

Acceptance criteria: No red or pink color is produced, 
Then add 1 drop of 0,1 N sodium hydroxide: a red or 
pink color is produced. 

* Clarity of Solution 

[NOTĘ—The Sampie solution is to be co m pa red to Refer- 
ence suspension A in diffused daylight 5 min after prepa¬ 
ration of Reference suspension AJ 
Hydrazine solution: 10.0 mg/mL of hydrazine suifate in 
water. [Notę— Alf o w to stand for 4-6 nj 
Methenamine solution: Transfer 2.5 g of methenamine 
to a 100-mL glass-stoppered fiask, add 25.0 mL of 
water, insert the glass stopper, and mix to dbsolve. 
Primary opalescent suspension: Transfer 25.0 mL of 
Hydrazine solution to the Methenamine solution in the 
100-mL glass-stoppered fiask. Mix, and allow to stand 
for 24 h. [Notę —This suspension is stable for 2 months, 
provided it is stored in a glass Container free from sur- 
face defects, The suspension must not adhere to the 
glass and must be well mixed before use. ] 

Opalescence standard: Transfer 15.0 mL of the Primary 
opalescent suspension , dilute with water to 1000 mL, 
and mix. [Notę—T his suspension should not be used 
beyond 24 h after preparation.] 

Reference suspension A: Opalescence standard and 
water (1 in 20) 

Reference suspension B: Opalescence standard and 
water (1 in 10) 

Sample solution: 200 mg/mL in water 
Analysis 

Samples: Reference suspension Ą Reference suspension 
S, Sample solution , and water 
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Transfer a sufficient portion of the Sampie sołution to a 
test tubę of colorless, transparent, neutral gfass with a 
fiat base and an interna! diameter of 15-25 mm to ob- 
tain a depth of 40 mm. Simiłarly transfer portions of 
Reference suspension A, Reference suspension 8 f and 
water to separate matching test tubes. Compare Solu¬ 
tions in diffused daylight, viewing verticalfy against a 
black background (see Nephełometry, Turbidimetry, and 
Visual Comparison (855), Visuai Comparison ), 

[NOTĘ—The diffusion of light must be such that Refer¬ 
ence suspension A can readily be distinguished from 
water, and that Reference suspension B can readily be 
distinguished from Reference suspension A,] 

Acceptance criteria: The Sample sołution shows the 
same darity as that of water, or its opalescence is NMT 
that of Reference suspension A. 

* CGLOR OF 50LUTJ0N 

Diluent : 1O-g/L sołution of hydrochioric add 
Standard stoclś sołution: Ferric chioride CS, cobaftous 
chioride CS, cupric sulfate CS, and Dituent 
(3,0: 3,0: 2,4: 1.6) 

Standard sołution: Standard stock sołution and Difuent 
(1 in 100). [NOTĘ—Prepare the Standard sołution imme- 
diately before use.] 

Sampie sołution: Use the Sample sołution from the test 
for Clarity of Sołution. 

Analysis 

Samples: Standard sołution , Sampłe sołution , and 
water 

Transfer a suffldent portion of the Sample sołution to a 
test tubę of colorless, transparent, neutral glass with a 
fiat base and an interna! diameter of 15-25 mm to ob- 
tain a depth of 40 mm, Simiłarly transfer portions of 
the Standard sołution and water to separate, matching 
test tubes. Compare the Solutions in diffused daylight, 
viewing vertically against a white background (see 
Nephełometry, Turbidimetry ; and Yisual Comparison 
(855), l /isual Comparison ). 

Acceptance criteria: The Sampie sołution has the ap- 
pearance of water or is not morę intensely colored than 
the Standard sołution. 

ADDITIONAŁ REQUIREMENTS 

* *Packaging and Storage: Preserve in well-closed eon- 

tainers, Storę at room temperaturę,* 

* *Labeunc: Where the guantity of saccharin sodium is in- 

dicated in the labeling of any preparation containing 
Saccharin Sodium, this shall be expressed in terms of 
saccharin (C7H5NO3S).* 

* USP Reference Standards (11) 

USP Saccharin Sodium RS 
USP o-Toiuenesulfonamide RS 
C 7 H 9 NO 2 S 171.22 
USP p-Toluenesulfonamide RS 
C 7 H 9 NO 2 S 1 71.22 


Saccharin Sodium Orał Sołution 


» Saccharin Sodium Orat Sołution contains the 
equivalent of not less than 95.0 percent and not 
morę than 105,0 percent of the labeled amount 
of saccharin (C7H5NG3S). 

Packaging and storage—Preserve in tight eon tainers. 

USP Reference standards (11)— 

USP Saccharin RS 

Identification— 

A: Transfer a volume of Orał Sołution, equivalent to 
about 100 mg of saccharin, to a smali dish, evaporate to 
dryness, and gently fuse the residue over a smali flame until 


it no longer evolves ammoma, Al Iow the residue to cool, 
disso!ve in 20 ml of water, neutralize the sołution with 3 N 
hydrochioric add, and filter: the addition of 1 drop of fenie 
chloride T5 to the filtrate produces a violet colon 

B: It responds to the tests for Sodium (191). 
pH (791): between 3,0 and 5.0. 

Assay— 

Mobiłe phase —Mix 5 ml of 10 percent tetramethylammo- 
nium hydroxide sołution and 400 ml of water in a 500-ml 
volumetric fiask, adjust with phosphoric acid to a pH of 4.0, 
and mix. Add 50 ml of methanol to the sołution, dilute 
with water to volume, mix, and degas the sołution. 

Standard preparation —Add to an aecurately weighed 
guantity of USP Saccharin RS an amount of 0.1 N sodium 
hydroxide sufficient to dissolve the solid, and dilute quan- 
tilatively with water to obtain a sołution having a known 
concentration of about 1,2 mg of saccharin per ml. 

Assay preparation —Transfer an aecurately measured vol 
ume of Orał Sołution, equivalent to about 120 mg of 
saccharin, to a IGO-mL votumetric fiask, dilute with water to 
volume, and mix. 

Chromatographic system {see Chromatography (621))—The 
liquid chromatograph is eciulpped with a 257-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI, 
The flow ratę is about 2 ml per minutę, Chromatograph 
three replicate injections of the Standard preparation , and 
record the peak responses as directed for Procedurę: the rela- 
tive standard deviation ts not morę than 2 . 0 %. 

Procedurę —Separately inject equal vofumes (about 10 (iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph usinq a suitable microsyringe or sam- 
pling vaive, record the chrom a tog ram 5 , and measure the 
responses for the major peaks. Calculate the guantity, in 
mg, of saccharin (C 7 H 5 NO 1 S) in each ml of the Orał Sołu¬ 
tion taken by the formula: 

(l OOC/ V)(r u f ri) 

in which C is the concentration, in mg per ml, of USP 
Saccharin RS in the Standard preparation, V is the volume, in 
mL, of Orai Sołution taken, and ru and r$ are the peak re¬ 
sponses obtained from the Assoy preparation and the Storn 
aord preparation, respectively. 


Saccharin Sodium Tablets 


» Saccharin Sodium Tablets contain the equiva- 
lent of not less than 95.0 percent and not morę 
than 110.0 percent of the labeled amount of 
saccharin (C 7 H s N 0 3 S). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Saccharin RS 

Completeness of sołution—Place 5 Tablets in a 250-ml 
beaker containing 150 mL of water at 25°. Stic for 5 min- 
utes: aII of the Tablets dlsso!ve to give a elear or practically 
elear sołution, 

Identification— 

A: Dissolve a quantity of Tablets, equivalent to about 1 g 
of saccharin, in 10 mL of water, filter if necessary, and to 
the sołution add 5 mL of 3 N hydrochioric acid: a white pre- 
crpitate of saccharin is fomned. ColJect the predpitate on a 
filter, wash with smali portions of cold water until the jast 
washing is practically free from chioride, and dry it at 105° 
for 2 hours: the saccharin so obtained melts between 226* 







un/LJLł/ mutiuyt ufjns f janiuwtri ouy i 


and 230°, the procedurę for Closs I being used (see Meiting 
Rangę or Temperaturę (741)). 

[NOT£—Use the saccharin obtained in Identification test A 
for Identification tests 0 and C] 

B: Dissołve about 100 mg in 5 ml of sodium hydroxtde 
soJution (1 m 20), evaporate to dryness, and gerttfy fuse the 
residue over a smali flame until it no longer evofves amma¬ 
nia. Al Iow the residue to cool, dissolve in 20 mL of water, 
neutralfze with 3 N hydrochloric add, and filter; the addition 
of a drop of ferric chforide TS to the filtrate produces a 
violet colon 

C: Mix 20 mg with 40 mg of resorcinol, add 10 drops of 
sulfuric add, and heat the mixture in a suitable liquid bath 
of 200° for 3 minutes. Allow it to cool, and add 10 mL of 
water and an excess of 1 N sodium hydroxide: a fluorescent 
green liquid results, 

Lłinit of ammonium salts—Dissolve a quantity of pow- 
dered Tabiets, equivafent to about 300 mg of saccharin, in 
5 mL of water, and warm with 3 mL of 1 N sodium hydrox- 
ide: the odor of ammonia is not perceptible. 

Assay—Wcigh and finely powder not fewer than 20 Tabiets. 
Transfer an accurately weighed portion of the powder, 
equivałent to about 1Q0 mg of saccharin, to a IGO-rnL volu- 
metric fiask, add about 50 mL of water, agitate until the 
Tablet materiał is dissolved or evenly dispersed, dilute with 
water to volume, and mix. Transfer 10.0 mL to a separator, 
add 2 mL of 3 N hydrochloric add, and extract with five 
20-ml portions of a solvent composed of chloroform and 
alcohol (9:1). Collect the combined extracts in a beaker, 
and evaporate on a steam bath to dryness with the aid of a 
current of air. Dissolve the residue in 10 mL of sodium hy- 
droxide solution (1 in 250), transfer the solution with the 
aid of water to a 200-mL volumetric fiask, dilute with water 
to volume, and mix* * Concomitantly determine the ab- 
sorbances of this solution and a Standard solution of U5P 
Saccharin RS in Lhe same medium having a known concen- 
tration of about 50 jag per mL, in 1-cm celfs at the wave- 
length of maximum absorbance at about 269 nm, with a 
suitable spectrophotometer, using water as the blank. Calcu- 
late the quanlity, in mg, of saccharin (C/hhNCbS) in the 
portion of Tabiets taken by the formula: 

(2Q(Au Mj) 

in which C is the concentration, in pg per mL, of USP 
Saccharin RS in the Standard solution; and A u and A$ are the 
absorbances of the solution from the Tabiets and the Stan¬ 
dard solution, respectively. 


Safflower Oil 


[8001-23-81. 

DEFINITION 

Safflower Oil is the refined fixed oil yrelded by the seed of 
Carthamus tinctorius L. (Fam. Compositae). A suitable anti- 
oxidant may be added. 

IDENTIFICATION 

* A IDENTITY BY FATTY ACID COMPOSITION 

Analysis: Proceed as direeted in the test for Fats and 
Fixed Oifs (401), Fatty Add Composition. 

Acceptance criteria: Meets the composition profile of 
fatty acids in Tobie 1 

* B. IDENTITY BY TfUGLYCERIDE PROFILE 

Analysis: Proceed as direeted in Identification of Fixed 
Oifs by Thin-Layer Chmmatography (202). 

Acceptance criteria: Meets the requirements in the 
chapter 


IMPURITIES 

* AłKALINE IMPURITIES 

Sample: 10 mL of Safflower Oil 
Analysis: Mix 10 mL of freshly opened acetone and 
03 mL of water, and add 0.05 mL of bromophenol 
blue TS. Add the Sample; shake, and allow to stand* 
Titrate with 0.01 N hydrochloric acid V5 to change the 
color of the upper layer to yeflow* 

Acceptance criteria: NMT OJ mL of 0.01 N hydrochlo¬ 
ric acid is required. 

Oefete the fotfowing: 

*• Heavy Metals, Method II (231): NMT 10 pg/g. (OI „ cli i, 

|«v2Q18) 

SPECIFIC TESTS 

* Fats and Fixed Oils, Add Value (Free Fatty Acids) (401): 
The free fatty acids in 10 g require for neutralization 
NMT 2.5 mL of 0.020 N sodium hydroxide. 

* Fats and FlXED Oils, Fatty And Composition <401) 

Standard solution. System suitabuity solution, Chro- 
mafographic system, and System suitability: Proceed 
as direeted in Fats and Fixed Oils (401), Fatty Add 
Composition * 

1 N methanolic potassium hydroxide solution: Dis- 
solve 34 g of potassium hydroxide in sufficient metha- 
nol to produce 500 mL. Allow to settle for 24 h, and 
decant the elear solution. 

Sample solution: Place 1 g of Safflower Oil in a smali 
conrca! fiask fitted with a reflux attachment Add 10 ml 
of methanol and 0.5 mL of I N methanolic potassium 
hydroxide solutiom Reflux the mixture for 10 min, cool, 
and transfer to a separator with the aid of 15 mL of n- 
heptane. Shake with 10 mL of saturated sodium chla- 
ride solution, and allow to separate. Transfer the lower 
layer to another separator, and shake it with 10 mL of 
n-heptane. Wash the combined organie layers with 
10 mL of water, dry over anhydrous sodium sulfate, and 
filter. Use a suitable portion of the filtrate. 

Analysis: Inject a suitable volume into the chromato- 
graph, and measure the nine main peak areas of the 
methyl esters of the fatty acids. The order of elution is 
myristate, palm i tatę, stearate, oleate, finoleate, Jfnole- 
nate, arachidate, eicosenoate, and behenate. 

Calculate the percentage of myristate, pafmitate, stea¬ 
rate, oleate, finoleate, linolenate, arachidate, eicose- 
noate, or behenate in the portion of Safflower Oil 
taken: 

Result = (futrj) x 100 

fu = peak area of myristate, palmitate, stearate, 
oleate, linoleate, linolenate, arachidate, 
eicosenoate, or behenate 
rr - total area of the nine peaks 
Acceptance criteria: It exhibits the composition profiles 
of fatty acids shown in Tabie U 


Tahle 1 


Carbon Chain 
Unath 

Number of Double 
Bonds 

Percentage 

14 

0 

<1.0 

16 

0 

2-10 

18 

0 

1-10 

18 

1 

8-21 

18 

2 

68-83 

18 

3 

<1.5 

20 

0 

<0.5 

20 

1 

<0.5 

22 

0 

51.0 
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Table I 


* Fats and Fixed Oils, Unsaponifiable Matter <401): NMT 

1.5% 

a LIMIT OF P>ER0X(DE 

Solvent A: Chloroform and glada! acetic add (40:60) 
Potassium iodide solution: Prepare a saturated solution 
of potassium iodide in freshly boiled and cooied water, 
and storę it protected from frght. Discard the solution if 
it gives a color on the addition of Solvent A and starch 
TS. 

Sampie: 10 g of Safflower Oil 
Analysis: Transfer the Sampie to a contcal fiask, add 
30 ml_ of Solyent A, and świr! to dis5ołve, Add 0,5 mL of 
Potassium iodide solution , and świr! the fiask for I min, 
aecurately timed, Add 30 ml of water, and titrate with 
0.01 N sodium thiosulfate V$, with vigorous agitation, 
to a light yellow coJor. Add 0.5 ml of starch TS, and 
continue the dtration until the bfue color has disap- 
peared. Perform a blank test, and make any necessary 
correction. 

Caleulate the peroxide content, in mEq/kg, in the por- 
tion of Safflower Oil taken; 

Result = [(l/x N)/W\ x F 

V = volume of sodium thiosulfate reguired in the 
Litra tion (ml) 

N = normality of the sodium thiosulfate VS 
W = weight of Safflower Oil taken (g) 

P - converston factor, 1000 g/kg 
Acceptance criteria: NMT 10.0 mEq/kg 

* Water Determination, Method fc( 921): NMT 0.1% 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Pres en/e in tight, light-resistant 
containers, and prevent exposure to excessive heat 

* Labełing; Labę! it to indicate the name and concentra¬ 
tion of any additive, 

* USP Reference Standards (11) 

USP Safflower OH RS 


SaGkyiamade 



C 7 H 7 N0 2 137.14 

Benzamide, 2-hydroxy-; 

2~Hydroxybenzamrde [65-45-2). 

DEFINITION 

Salicylamide contalns NIT 98.0% and NMT 102.0% of salh 
cylamide (C 7 H 7 NO 2 ), calculated on the anhydrous basls. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B, The refention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in Assay. 

A5SAY 

* Procedurę 

Solution A: 0.1% Formie add in water 
Solution B: Acetonltrile 
Mobile phase; See Table L 


Time 

(mml 

Solution A 

Solution B 

0.0 

92 

8 

6,0 

55 

45 

6.5 

5 

95 

8,0 

5 

95 

801 

92 

8 

12.0 

92 

8 


Diluent: Acetonltrile and water (50:50) 

System suitability solution: 1,0 mg/mL of USP Salicyla- 
mide R5 and 0,001 mg/mL of USP Salicylic Add Related 
Compound B RS in Diluent 

Standard solution: 0.2 mg/mL of USP Salicylamide RS 
in Difuent 

Sampie solution: 0.2 mg/mL of Salicylamide tn Diluent 
Pass through a suitable filter of 0.2-pm porę size, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 300 nm 

Column: 2.1 -mm x 10~cm; I.S-ym packing LI 
Column temperaturę: 35° 

Flow ratę: 0.3 mL/min 
Injection volume: 1 yL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

ResoluUon: NLT 1.5 between salicylic add related 
compound B and salicylamide, System suitability 
solution 

Retative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie sofution 
Caleulate the percentage of salicylamide (C7H7NO2) in 
the portion of Salicylamide taken: 

Result = (fy/fr) x (C 5 /Cu) x 1 00 

fy = peak response from the Sampie solution 

fs = peak response from the Standard solution 

G = concentration of USP Salicylamide RS In the 
Standard solution (mg/mL) 

Cy - concentration of Salicylamide in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPUR1T1E5 

* Residue on Ognition (281): NMT 0,1% 

Delete the foflowing: 

*■ Heavy Metals, Method II (231): NMT 10 ppm* (Orfkćal t- 

I&n-IÓIB) 

* ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, System 
suitability solution, and Chromatographic system: 
Proceed as directed in the Assoy. 

Standard solution: 0.001 mg/mL each of USP Salicyla- 
mide RS and USP Salicylic Add RS In Diluent 
Sampie solution: 1.0 mg/mL of Salicylamide in Diluent 
Pass through a suitable filter of 0.2qim porę size. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between salicylic add related 
compound B and salicylamide, System suitability 
solution 















ReJative standard deviation: NMT 2.8%, Standard 
so lution 

Analysis 

Samples: Standard soiution and Sample soiution 

Calculate the percentage of salicyli acid in the portion 
of Salicylamide taken: 

Result = (ru/n) x ( Q/Cu) x 100 

ru - peak response of the salicylic acid peak from 
the Sample soiution 

n = peak response of the salicylic acid peak from 
the Standard soiution 

Cs = concentration of USP Salicylic Acid RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Salicylamide in the Sample 
soiution (mg/mL) 

Calculate the percentage of each unspecified impurity 
in the portion of Salicylamide taken: 

Result = (rjn) x (Cs /OJ) x 100 

ru - peak response of each unspecified impurity 
from tne Sample soiution 

^ = peak response of salicylamide from the 

Standard soiution 

Cs - concentration of USP Salicylamide RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Salicylamide in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie 2 . Disregard any impu- 

rity peak less than 0.05%. 


Table 2 


N a me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%> 

Salicylic acid related 
comoound 

0.93 

— 

Salicylamide 

1.00 


Salicylic acid 

1.33 

0.1 

Indiyidual 

unspecified 

impurity 

— 

0,10 

Total impurities 

-— 

1 


a For idenlification otily. 


SPECtFIC TESTS 

* Watek Determination, Method I (921): NMT 0,5% 

ADDITIONAL REQUIREMEI4TS 

* Packaging and Storage: Preserve in well-dosed 
containers, 

* USP Reference Standards (11) 

USP Salicylamide RS 
USP Salicylic Acid RS 

USP Salicylic Acid Related Compound B RS 
4-Hydroxyisophthalk acid, 

C b H ó O* 182.13 


Salicylic Acid _ 

ci' 


CjHeOl 138.12 


Benzoic acid, 2-hydroxy-; 

Salicylic acid [69-72-7]. 

DEFINmON 

Salicylic Acid contains NLT 98.0% and NMT 102.0% of sali¬ 
cylic acid (GHfiOj), calculated on the dned basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution , as 
obtained in the Assoy. 

AS5AY 

* Procedurę 

Mobile phase: Methanol, glacial acetic acid, and water 
(40:1:60), prepared by adding 10mL of gfacial acetic 
acid to a soiution containing 400 mL of methanol and 
600 mL of water 

Standard soiution: 0.5 mg/mL of USP Salicylic Acid RS 
in Mobile phase. Sonicate to dissolve as needed. 

Sample soiution: 0.5 mg/mL of Salicylic Acid in Mobile 
phase. Sonicate to dissofve as needed. 

Chroma tog raphic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 10-cm; 5-pm packrng LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity reąuiremenEs 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of salicylic acid (C ? Hfi0 3 ) in 
the portion of Salicylic Add taken: 

Result = ( r u /n ) x (Cs/Cu) x 100 

ru - peak response from the Sampie soiution 

rs - peak response from the Standard soiution 

Cs - concentration of USP Salicylic Add RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Salicylic Acid In the Sample 
soiution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* RESiDUE ON IGNITION (281): NMT 0.05% 

* Chloride and Sulfate, Chlońde (221) 

Sample: 1.5 g 

Analysis: Heat the Sample with 75 mL of water until it 
is dissolved. Cool, add water to restore the originai vok 
u me, and fil ter. 

Acceptance criteria: A 25-mL portion of the filtrate 
shows no morę chloride than corresponds to 0.10 mL 
of 0.020 N hydrochloric acid. (0.014%) 

* Chloride and Sulfate, Sulfate (221) 

Sample soiution: 1.0 q tn alcohol and water (1:1) 
Acceptance criteria: No morę sulfate than corresponds 
to 0.2 mL of 0,020 N sulfuric acid (0.02%) 


Delete the following: 

*. Heaw Metals (231) 

Sample soiution: 1 g in 25 mL of acetone 
Contro! soiution: 25 mL of acetone and 2 mL of Stan¬ 
dard tead Soiution 

Analysis: To the Sampie soiution , add 2 mL of water, 

1.2 mL of thioacetamide-glycerin base T5, and 2 mL of 
pH 3.5 Acetate Buffet. Alfo w to stand for 5 min. 
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Acceptance criteria: NMT 20 ppm, Any color produced 
is not darker than that of a Control solution treated in 
the same manner as the Sample solution.* wm* 

ORCANIC IMPURITIES 

Mobile phase: Prepare as directed in the Assay. 

Diluent: Methanol, gfacial acetic acid, and water 
(70:4:30) 

Standard solution: 0.5 mg/mL of USP Salicylic Actd RS, 
0,05 mg/mL of USP Salicylic Acid Related Compound A 
RS, 0.025 mg/mL of USP Salicylic Acid Related Gom- 
pound B RS, and 0.01 mg/mL of USP Phenol RS in 
Diluent 

Peak Identification solution: 0.01 mg/mL of USP Phe¬ 
nol RS in Diluent 

Sample solution: 50 mg/mL of Salicylic Acid in Diluent. 
Sonicate until completely dissolved* 

Chromatographrc system 
(5ee Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow roto: 0*5 mL/min 
Injection volume: 2 jaL 
System suitability 

Samples: Standard solution and Peak Identification 
solution 

Suitability requirements 

[Notę—I dentify the elution order of phenol by eompar- 
ing with the Peak Identification solution .] 

Resolutfon: NLT 2.0 between any two peaks. Stan¬ 
dard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentaae of salicylic acid related com¬ 
pound A, salicylic acid related compound B, and phe¬ 
nol in the portion of Salicylic Acid taken: 

Result = (r^/fj) x (Cs/Cu) x 100 

r u - peak response of salicylic acid related 
compound A, salicylic acid related 
compound B, or phenol from the Sample 
solution 

r s - peak response of salicylic acid related 
compound A, salicylic add related 
compound B, or phenol from the Standard 
solution 

C == concentration of USP Salicylic Acid Related 
Compound A RS, USP Salicylic Acid Related 
Compound B RS, or USP Phenol RS in the 
Standard solution (mg/mL) 

Cu - concentration of Salicylic Acid in the Sample 
solution (mg/mL) 

Calculate the percentage of any other lndividua! 
impurity in the portion of Salicylic Acid taken: 

Resuft = (rjr$ x (G/G) x 100 

fi# =* peak response of any other individua! impurity 
from the Sample solution 
fs = peak response of salicylic acid related 

compound B from the Standard solution 
Q = concentration of USP Salicylic Acid Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu = concentration of Salicylic Acid in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tobie 1. [NOTĘ—The elution 
order for salicylic add related compound B and phenol 
may switchj 


Table 1 


Marne 

Relative 

Re tent i on 

Time 

Acceptance 

Criteria, 

NMT 

Salicylic acid related 
compound A 

0.35 

OJ 

Salicylic acid related 
compound B 

0.45 

0.05 

Phenol 

0.50 

0.02 

Salicylic add 

1.0 


Any other indlyidual 
impurity 


o.os 

TotaJ imDurities 

—. 

0.2 


SPECBFIC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry over siltca gel for 3 h. 
Acceptance criteria: NMT 0*5% 

ADDITIONAL REQUIREMENTS 

» Packacing and Storage: Preserve in well-closed 

containers* 

* USP Reference Standard; (11) 

USP Phenol RS 
USP Salicylic Acid RS 

USP Salicylic Acid Related Compound A RS 
4-Hydroxybenzole acid. 

GH 6 Cb 138.12 

USP Salicylic Acid Related Compound B RS 
4-Hydroxyisophthalic add, 

GHUOs 182*13 


Salicylic Acid Collodion 

DEFINITION 

Salicylic Acid Collodion contains NLT 9,5% and NMT 11.5% 
of salicylic acid (GhUOj)* 

Salicylic Acid Collodion is prepared as folbws* 


Salicylic Acid 

100 q 

Rexible Collodion, a sufficient ouantity to make 

1000 mL 


Dissolve the Salicylic Acid in about 750 mL of Flexible Collo- 
dion . Add a surfkient quantity of the Flexible Collodion to 
bring the preparation to finaf volume, and mix, 

ASSAY 

* Procedurę 

Sample: 5 mL 

Solution A: Ether and alcohol (3:1) neutralized to 
bromothymol biue TS 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium hydroxtde VS 
Endpoint detection: Visual 

Analysis: Transfer the Sample to a 400-mL beaker, rinse 
the measuring device with three 10-mL portions of So¬ 
lution A t and add the rinsings to the beaker. Add, with 
stirring, 5 mL of 100 mg/mL sodium lauryl sulfate solu¬ 
tion tnat was previousfy neutralized with 0*1 N hydro- 
chloric add to the distmet yellow color of bromothymol 
blue TS, and add 20 mL of water. MEx, add 5 drops of 
bromothymol blue TS, and Utratę with the TitranL Each 
mL of Titrant is equivalent to 1 3.81 mg of salicylic acid 
(GHaOa)* 

Acceptance criteria: 9.5%~1 1.5% 

ADDITIONAL REQUIREMENTS 

* PACKACING and storage: Package in tight containers* 
Storę at eon troi led room tempera turę* remote from flre* 



















Sałicylic Acid Topical Foam 


Salicylic Acid Cel 


» Salicylic Acid Topical Foam contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of C 7 H 6 O 3 . 

Packaging and storage—Preserve in tight containers. 

USP Reference Standard; (11)— 

USP Salicylic Acid RS 

Identification—The retention time of the salicylic acid 
peak of the Assay preparation observed in the chromato- 
gram obtained in the Assay corresponds to the retention 
time of the salicylic acid peak of the Standard preparation. 
pH (791): between 5.0 and 6.0. 

Assay— 

Mobile phase— To 225 mg of tetramethylammonium hy- 
droxide pentahydrate add 700 mL of water, 150 mL of 
methanol 150 mL of aeetonitrrle, and 1.0 mL of glacial ace- 
tic acid, mix, filter, and degas. 

Internal standard solution—\ Di$solve benzoic acid in meth¬ 
anol to obtain a solution having a concentration of about 
8 mg per mL. 

Standard preparadon— Transfer about 20 mg of USP Sali¬ 
cylic Acid RS, accurately weighed, to a 1 00-mL volumetric 
fiask, add 10.0 mL of Internal standard solution , dilute with 
Mobile phase to volume, and mix. 

Assay preparation— Transfer an accurately weighed por- 
tion of Topical Foam, equivalent to about 20 mg of salicylic 
acid, to a 100-mL volumetric fiask, add 10.0 ml_ of Internal 
standard solution , dilute with Mobile phase to volume, and 
mix, Cool in an ice bath to below room temperaturę and 
filier, discarding the first few mL of the frltrate. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph four 
replicate injections of the Standard preparation , and record 
the peak responses as directed for Procedurę: the relatrve 
standard deviation is not morę than 3.0%, the resolution 
factor between salicylic acid and benzoic add is not less 
than 3.0, and the tailing factors for the salicylic acid and 
benzoic acid peaks are not morę than 2 . 0 . 

Procedurę —Separately inject equal volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The retention limes 
are about 2.5 minutes for salicylic acid and 5.5 minutes for 
benzoic acid, Calculate the guantity, in mg, of C?Hł;Q 3 in 
the portion of Topical Foam taken by the formula: 


» Salicylic Acid Cel is Salicylic Acid in a suitable 
viscous hydrophilic vehic!e. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of GH 4 03 . It may 
contain alcohol. 

Packaging and storage—Preserve in collapsible tubes or 
in tight containers, preferably at controlled room tempera- 
ttre. 

Identification—Filter 5 mL of the solution obtained by th 
tratlon in the Assmr Add 1 mL of ferric chioride TS to the 
fiftrate: a vfolet color is produced. Add 1 mL of 6 N aeetic 
ac d: the violet color does not change. Add 1 mL of 6 N 
hydrochloric acid: the violet color is discharged. A smali 
amount of white predpitate may appear. 

Alcohol Determination (611) (if present): from 90.0% 
to 110.0% of the labeled amount of C 2 H 5 GH. 

Assay—To 25 mL of diluted alcohol add 1 drop of phenol- 
phthalein TS and suffident 0.1 N sodium hydroxide to pro- 
duce a faint pink color. Add 5.0 g of Gel, accurately 
weighed, and stir. Titrate the dispersion with 0.1 N sodium 
hydroxfcfe V5 unti! a pink color is produced, [notę —Reserve 
this solution for the Identification test.] Each mL of 0.1 N 
sodium hydroxide is equivalent to 13.81 mg of GH 6 0 3 . 


SaBicyBic Add Plaster 

DEFINITION 

Sal cylic Add Piaster is a uniform mixture of Salicylic Acid in 
e suitable base, spread on paper, cotton cloth, or other 
suitable backing materiał. The plaster mass contains NLT 
90.0% and NMT 110.0% of the labeled amount of sali¬ 
cylic acid (CyHńOi). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Solution A: Methanol and 2% (v/v) phosphoric acid in 
water ( 1 : 1 ) 

Solution B; Methanol 
Mobile phase: See Tobie 7. 


<10QQ( Ru/Rd 

in which C is the concentration, in mg per mL, of USP Sali¬ 
cylic Add RS in the Standard preparation, and Ru and Rs are 
the ratios of the peak responses for salicylic add to the peak 
responses for benzoic acid obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Table 1 


Time 

(mini 

Solution A 

(°/<0 

Solution B 

(%) 

Flow Ratę 
(mL/minl 

0 

100 

0 

10 

S.5 

100 

0 

1.0 

5.6 

0 

100 

2.0 

7.1 

{) 

100 

2,0 

7.2 

100 

0 

2,0 

9.4 

100 

0 

2,0 

9.5 

100 

0 

1.0 

10,0 

100 

0 

TO 
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Diluent: Tetrahydrofuran and hydrochloric acid (99:1) 
Standard solution: 0 .2 mg/mL of USP Salrcylic Acid RS 
prepared as folbws. Transfer USP Salicylic Acid RS to a 
suitable volumetric fiask, and add Diluent equivalent to 
12.5% of the finał volume to dissoMe. Dilute with Solu- 
tion A to volume. Protect from light 
Sample solution: Transfer Plaster (scrape it from the 
f a brie if needed), equivalent to 40 mg of salicylic acid, 
to a 200-mL volumetric fiask, and add 25 mL of Diluent 
to dissolve. Sonicate if necessary to faoifitate dissolution. 
Dilute with Solution A to volume* * Mix, filter, and discard 
the first few mL. Protect from light. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 306 nm 

Column: 4.6-mm x 15-cm; S-pm packing LII 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factoi : NMT 2.0 
Relative standard devtation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of salicylic acid (C ? H 6 0 3 ) in 
the portion of Plaster taken: 

Result = (ft/rj) x (Q/Q) x 100 

r u - peak area from the Sample solution 

rj = peak area from the Standard solution 

Cj - concentration of USP Salicylic Acid RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of salicylic acid in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q,0%-110.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain- 

ers. Storę between 20° and 25°. 

• USP Reference Standards (11) 

USP Salicylic Acid RS 


Salmeterol Inhalation Powder 


DEFINITION 

Salmeterol Inhalation Powder for use In dry powder inhalers 
contains an amount of salmeterol xinafoate (C^L^NCh ■ 
CnHaO]) equivalent to NLT 90% and NMT 110% of the 
iabeled amount of salmeterol (C^H^NCh). 

IDENTIFICATION 

* A, The reten tion time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the test for Delivered-Dose Uniformity. 

ASSAY 

* PROCEDUR! 

Buffer: 0.15 M ammonium acetate 
Mobile phase: Methanol, Buffer , and formie acid 
(65: 35: 0.5) 


Diluent: Methanol and water (70:30) 

System suitability solution: 11 pg/ml of USP Salme¬ 
terol Resolution Check RS in Diluent 
Standard solution: 9 pg/mL of USP Salmeterol 
Xmafoate RS In Diluent 

Sample solution: Nominally 6 pg/mL of salmeterol free 
base from NLT 12 unit doses in Diluent 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 276 nm 

Column: 4.6-mm x 20-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
injection volume: 200 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for salmeterol and 
salmeterof-deoxy are 1.0 and 1.4, respectkely.] 
Suitability requirements 

Tailing factor: NMT 1.5 for the salmeterol peak 
Resolution: NLT 2.0 between salmeterol and salme- 
terol-deoxy 

Relative standard deviation: NMT 2% for the salme¬ 
terol peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
salmeterol (C 2 $H*/NO.,) in the portion of the sample 
taken: 

Result - (Wr 5 ) x (Cs/Cu) x x 100 

fu = peak response from the Sample solution 

n = peak response from the Standard solution 

Q - concentration of USP Salmeterol Kfnafoate RS 
in the Standard solution (pg/mL) 

C y = nominał concentration of salmeteroi free base 
in the Sample solution (pg/ml), based on the 
target emitted dose of 47 pg 
M r j - molecular weight of salmeterol free base, 

415.75 

M f 2 - molecular weight of salmeterol xinafoate, 

603.75 

Acceptance criteria: 90%-l 10% 

PERFORMANCE TE5T5 

• Particie Size Dłstributign bv Cascade Impaction 

Sampling apparatus; Modified Apparatus 3 { Figurę 1) in 
Inhalation and Nosal Dryg Products; AerosolsSprnys, and 
Powders—Performance Quality Tests (601) with a modi¬ 
fied Induction Port (Figurę 2), and Preseparator Top ( Fig¬ 
urę 3 ) are to be usedT 
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Figurę 1, Cascade impaction sampling apparatus (modified Apparatus 3 in {601)) induding Induction Port and Preseparator 

Top. 


Buffer: 0.0025 M sodium dodecylsulfate in 1% (v/v) of 
glacia! acetic acid 

Mobile phase: Methanol and Buffer (100:5). [Notę— 
The ratio of methanol to Buffer can be varied up to 
100:15.] 

System suitability solution: 0.1 pa/mL of USP Salme- 
terol Related Compound A RS and 1.4 pg/mL of USP 
Salmeterol Xinafoate RS in methanol 
Standard solution: 0.7 pg/mL of USP Salmeterol 
Xinafoate RS in methanol 

Sample Solutions: Discharge the 10 unit doses into the 
cascade impaction sampling apparatus described above. 
Operate the pump for 3 s at an airflow ratę of 60 L/min 
for each dose discharged, Petach the inhaler, and rinse 
each piece of the apparatus with methanol into a sepa- 
rate suitable volumetric fiask, The finał expected eon- 
centration of salmeterol should be in the rangę of 
0.1-1 pg/mL Dilute with methanol to volume. Repeat 
these steps on one additronal sam ple preparatron for a 
to tal of two Sample Solutions . 

Chromatographic system 
(See Chromotograpny (621), System Suitability ,) 

Modę: LC 

Detector: Fluorescence 
Exdtatlon: 225 nm 
Emission: 305 nm 

Column: 3.0-mm x 5-cm; 5-pm packing LI 
Column temperaturo: 40 p 
Flow ratę: 0.5-1.5 mL/min 
Injection volume: 100 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 


[Notę—T he relative retention times for salmeterol re¬ 
lated compound A and salmeterol are 0,67 and 1.0, 
respectively.] 

Suitability reąuirements 

Resolutlon: NLT 2,0 between salmeterol and salme¬ 
terol related compound A, System suitability solution 
Relative standard deviation: NMT 2%, Standard 
solution 
Analysrs 

Sam pies: Standard solution and Sample Solutions 
Calculate the auantity, in pg/unit dose, of salmeterol 
free base {CjsH^NO^} in each Sample solution: 

Result = (r v fr$) xC y x(V/N)x (Mn/Ma) 

ru - peak response from the Sample Solutions 

r$ ^ peak response from the Standard solution 

C$ - concentration of USP Salmeterol Xinafoate RS 
in the Standard solution (pg/mL) 

V = total volume of the Sample Solutions (mL) 

N ~ number of unit doses discharged into the 

apparatus, 10 

Mn = mofecular weight of salmeterol free base, 
41575 

Mri - molecular weight of salmeterol xinafoate, 
603.75 
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I. AU E0GE5 MUST BE FULU DEBtlRRED 





Acceptance criteria: The mean of the two samples for 
the mass of dryg recovered from the Cascade impactor 
tomponent groupings are given in Tobie I. 


Tablc 1. Amount of Salmeterol ifi Cascade impactor Stage 
Groupings 


Apparatus Component 

Salmeterol Deposited 
fng/dosel 

Mouth piece adaptor, induction port, 
prese para tor, and Staae 0 

32-40 

Staąes 1-5 

9.0-14 

Staoes 3 and A 

4.0-S.0 

5taqes 6, 7. and filter 

NMT 1 


» D EU V ER ED - DOSi UNIFORWiTTY (601) 

Sampling apparatus: Use the apparatus (Figurę 4A) 
with the modified glass sampling device (Figurę 48 ). 


Buffer, Mobile phase, Chromatographic system, and 
System suitabiiity: Proceed as directed in Particie Size 
Uistributbn by Cascade Impaction* 

System suitabiiity solution: 0.1 jiq/mL of USP Saime- 
terol Related Compound A RS and 0.7 pg/mL of USP 
Salmeterol Kinafoate RS in methanol 
Standard solution: 0.36 pg/mL of USP Salmeterol 
Kinafoate RS in methanol 

Sample Solutions: Nominaily 0.25 pa/ml of salmeterol 
free base in methanol prepared as follows. Discharge a 
single unii dose into the apparatus shown in Figurę 4A. 
Operate the pump for 2 s at an airflow of 60 L/min to 
collect the dose. Detach the inhaler, and rinse the 
mouthpiece adapter and each piece of the sample col- 
lection chamber with methanol. Place the filter and 
washings into a Container, and sonicate for NMT 5 min 
Transfer the contents to a 200 mL yofumetric fiask, and 
dilute with methanol to volume. Prepare 9 additional 
samples from 9 additional unit doses. For multi-dose 
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Figurę 3. Expanded view of che Preseparator Top 


inhalers, 1 dose must be eollected from 10 inhalers wtth 
the 10 doses eollected across the minimum number of 
recommended doses on the labei of the inhaler, 
Analysis 

Samples: Standard s olution and Sampłe Solutions 
Calculate the percentage of fhe target emitted dose of 
salmeterol (C 25 H 37 NO,,) dellyered by the Inhalation 
Powder in each of the Sample Solutions: 

Result = (ru/fś) x (G/Cu) x (Muf Ma) x 100 

fu - peak response from the Sampie Solutions 

n - peak response from the Standard solution 

C s = concentration of USP Salmeterol xinafoate RS 
in the Standard solution (pg/mL) 

Cu = nominał concentration of salmeterol free base 
in the Sampie Solutions (pg/mL) based on 
target emitted dose of 47 pg 
Mrf = molecular weight of salmeterol free base, 

415.75 

Mr 2 = molecular weight of salmeterol xinafoa!e, 

603.75 

Acceptance criteria 

The mean content of salmeterol of 10 doses is 
85%~11 5% of the target emitted dose. 

NMT 1 dose is outside 80%-l 20% of the target 
emitted dose. 

No dose is outside 75%-125% of the target emitted 
dose. 

If the frrst and second reouirements described are not 
met, test an additiona! 20 unit doses. 

The mean dose of salmeterol of 30 doses is NLT 85% 
and NMT 115% of the target emitted dose. 

NMT 3 doses are outside 80%~120% of the target 
emitted dose. 

No dose is outside 75%—1 25% of the target emitted 
dose. 



IMPUMTliS 
« Orgaimic Impurities 

Diluent: Methanol and water (70:30) 

Solution A: Trifluoroacetic add in water (0.05%, v/v) 
Solution 8 : Trifluoroacetic add in acetonitrile (0,05%, 
v/v) 

Mobile phase: See Table 2. 


labie 2 


Time 

Solution A 
(%) 

Solution B 

£%> 

0 

60 

40 

5 

60 

40 

40 

15 

85 

40.1 

60 

40 

45 J 

60 

40 


a This time may be inereased to ensure equilibration. 


Protect the Sampie solution and Standard solution from 
light 

System suitability solution: OJ mg/mL of USP Salme¬ 
terol System Suitability RS in Diluent 


USP Monographs 







































































Figurę 4B. Expanded view of the modified glass sample coflection apparatus. 


Standard Solutions 2.5 pg/mL of USP Salmeterol Re¬ 
lated Compound H RS in Diluent 
Sample solution: Nominally 50 pg/mL of salmeterol 
free base from NLT 10 unit doses prepared as foliows. 
Weigh, and transfer the contents of tne appropriate 
number of unit doses to a suitabfe yoiumetnc fiask, Add 
80% of the fiask volume of Diluent, and sonicate for 5 
min. Cool to room temperaturę, and dilute with Diluent 
to volume, Allow the undissolved materiał to settlą and 
inject the supematant 
Chromatographic system 
(See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing U 

Cokimn temperaturę: 30” 

Flow ratę: 1 ,G mL/min 
Injection volume: 50 |ii 
System suitability 

Samples: System suitability solution and Standard solu- 
tion. 

[Notę—T he relatrve retention times are given in Tobie 

3-i 

Suitability regulrements 

Resofution: NLT 2 between salmeterol-N-alkyl and 
salmeterol related compound H, System suitability 
solution 

Relatiye standard deviation: NMT 2 for salmeterol 
related compound H, Standard solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of salmeterol related com¬ 
pound H in the portion of the sample taken: 

Result = (rJn) xQxVx (WJWu) x (1 /i) * 100 

r u - peak response of each degradation product 
from tne Sample solution 

n = peak response of salmeterol related compound 
H in the Standard solution 
Q - concentration of USP Salmeterol Related 
Compound H RS in the Standard solution 
(|ig/mL) 

V ss vofume of the Sample solution (mL) 

IYaj a theoretical unit dose weight (mg/unit dose) 

W v - weight of inhalation Powder in the Sample 
solution (mg) 

L = label claim of salmeterol free base (pg/unit 
dose) 

Acceptance criteria: See Tobie 3, 


Table 3 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Salmeterol related compound B a 

0.59 


Salmeterol phenvlpropoxv ab 

0J7 

__ 

Sal meteral-p h eny F2-b ułoxyM 

0.93 

_ 

Salmete^o^O'alkvl Ł£, 

0.97 

_ 

Salmeterol 

1.0 

__ 

SalmeteroUcfeoxv^' 

1,52 

_ 

Hvrdoxvnaphthoic add 

1.63 


Salmeterol N-alky| flł 

2.25 

_ 

Salmeterol related compound H 

2.33 

1.8 

Any unspedffed degradation 
product 


0,2 

Total imouritieso 

—. 

2.4 


•Incłuded for Identification purposes only, Proceis impuriiies tontrolled in 
die drug substance and not to be incluoed in the total impurife, 
b 4 1 - Hydroxy- 2- f 6-( 3 ■ pheny I propoxy )hexyJam ino]et hyl J -2-(hydrox- 
ymcthyOpłwnol 

« 4 * {1 -Hy dr oxy-2-{6-{4-phenylbu La n-2-y loxy )h exy I ami nojethy l|-2(hydrox- 
ymethyf)phenol. 

1 ’Kydroxy-2-[4-{l -hydroxy-2-[6-{4-phenylbutoxy)hexylanriino]ethyi)-2- 
(hy d roxy m e Lny i ) p be noxy]eth y[ j ’2~(hyd roxy me t hy l)phen of. 

* A - { 1 -Hy droxy-2-[ó -{4 -pheny I bu to xy) h exyla mi no]ethy 1 1 -2-me Łby 1 p h en oL 
1 4-{l -Hydroay 2 [(2-hydroxy-5-{1 -hydroxy-2[6-(4-pheny3butoxy)hexylannh 
no ]etl \y 1} ben zyl) [6-(4 -pheny Ibu to xy)hexy l]a m i n o Jethy I] -2 -ęhy d rox- 
yrnethyljphenol. 

o Indu des all degradation produtl peaks £0.05%. 

SPECIFIC TESTS 

* MlCROElAL ENUMERATION TESTS <6l) and TESTS FOR SPECE 
Hto Mickoorganiswis (62); II meets the requirements of 
the tests for absence of Staphyloooccus aureus, Pseudomo- 
nas aeruginosa, Escherkhio coli, Salmonelio spęd es, and 
bile-tolerant Gram-negative bacteria in 1 g of bulk pow- 
der. The total aerobic microbial count does not exceed 
10 1 cfu/g of bulk powder. The total aerobfc yeast and 
mold count does not exceed 10 1 cfu/g of bulk powder. 

« FOREIGN PARTICULATE MATTER 

Particulate Matter in Injections (788), Method 2 describes 
details of the test apparatus to be used for the determi- 
n a tion of particulate matter using a microscopic particie 
count test methodology. Samples should be carefully 
prepared to avoid enwonmental contamlnation, and 
testing should be performed with suitable Controls, in- 
cluding the appropnate use of blank determinafcions, 
Diluent: Metnanol and water (65:35), passed through a 
filter of 0,45-pm porę size 
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Filter: Mixed cellulose and ester Ul ter; 25-mm diameter 
and 0.45-pm porę size 

Sample solution: Transfer the contents of 4 unit doses 
from each of 2 inhafers into a suitable receptacle, and 
dis$olve the drug and exc]pient partides in abouf 75 ml 
of OiluenL 
Analysis 

Sample: Sample solution 

Pass the Sample solution through the Filter, and alfow 
the Filter to dry under conditions that will limit particu- 
la te contamination. Using a mrcroscopic particie count 
test method, enumerate the number of partides pres- 
ent in the sample solution. 

Calculate the number of particles per dose: 

Result = (N <w + Nj G -i oo + N>too)/B 

N<to - totai number of partides <10 pm 
Nto-ioo = to tal number of partides between 10 and 100 
pm 

N> = total number of partides >100 pm 
Acceptance cnteria: See Tobie 4. 


Table 4 


Particie Size Rangę 
fum) 

Number of Partides Per 
Dose 
(NMT) 

<10 

200 

10-100 

100 

>100 

10 

Total 

300 


ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in tight, fight-resistant 
containers. Storę at controiled room temperaturę, in a 
dry place away from direct heat or sunlight 

* USP Reference Standards (11) 

USP Salmeterol Related Compound A RS 
4-[]-Hydroxy-2-(4-phenyibutylamjno)ethyi)- 
2-(hydroxymetnyl)pbenol ł 
C, 9 H25N0 3 315*41 


USP Salmeterol Related Compound H RS 
1 -Hydroxy-4-[2-hydroxy-5-(1 -hydroxy-2-{ 
[ć-(4-phenylbutaxy)hexyl]amino}etnyl)benzyl]- 
2-naphthoic acid. 

CkHaiNOs 585,73 
USP Salmeterol Resoiution Check RS 
This is a mlxture of salmeterol xinafoate, salmeterol re¬ 
lated compound H, and salmeferol-deoxy, also known 
as 


4-{l-Hydroxy-2-[6-(4-phenylbutoxy)hexylamino]ethyl}- 

2-methylphenol. 

USP Salmeterol System Suitability RS 
This is a mixture of salmeterol xinafoate, salmeterol re¬ 
lated compound H, and salmeterol-W-alkyf, also known 
as 


4-{1 -Hydroxy-2-[(2-hydroxy-5-{1 -hydroxy-2- 
[6-(4-phenylbutoxy)hexylamino]ethyl}benzyl) 
[6-(4-phenylbutoxy)hexy!]amino]ethyl}- 
2-{hydroxymethyl)phenoL 
USP Salmeterol Xinafoate RS 


Salmeterol Xinafoate 



CjjH }7 N0j-C„H 8 0 3 603.75 

1,3-Benzenedimethanol, 4-hydroxy-a T -[[[6-(4-phenylbut- 
oxy)hexyl]amino]methyi]-, (±)-, 1 * hydro xy-2-na pht ha lene- 
carboxylate (salt); 

(±)-4-Hydroxy-a 1 -[f[6-{4-phenylbutoxy)hexyl]amino]methyl]- 
m-xyfene-ot,Gt'-diol 1-hydrQxy-2-naphthoate (salt) 
[94749-08-3]* 

DEFINITION 

Salmeterol Kinafoate contains NU 98.0% and NMT 102.0% 
of C 25 H 37 NO 4 ■ CnHsCh, calculated on the water- and sol- 
vent-free basis. 

IDENTIFICATION 
» A. INFRARED ARSORPTION (197M) 

• R* The retention time of the major peak from the Sample 

solution corresponds to that from the Standard solution , 
as obtained rn the 4ssoy. 

ASSAY 

• PROCEDURĘ 

Solution A: 0,1 M sodium dodecyl sulfate 
Solution B: 0.1 M ammonium acetate 
Mobile phase: Acetonitrile, Solution A, and Solution B 
(13:6:6). Adiust with gladai acetic acid to a pH of 3.8. 
System suitability solution: 0*25 mg/mL of USP Salme- 
Lerol Xinafoate RS and 0.017 mg/mL of USP Salmeterol 
Related Compound B RS in Mobile phase , prepared by 
diluting System suitability solution 1 in the test for Or¬ 
ganie Impurities 

Standard solution: 0.25 mg/mL of USP Salmeterol 
Xinafoate RS in Mobile phase 

Sample solution: 0.25 mg/mL of Salmeterol Xinafoate 
in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability 0 
Modę: LC 

Detecton UV 278 nm 
Coiumn: 4.6-mm x 15-cm; parking LI 
Flow ratę: 2 ml /min 
Injection size: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resoiution: NLT 1.0 between salmeterol and salme- 
terot related compound B 
Relative standard deviation: NMT 2,0% for 
salmeterol 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C 25 H 37 NO 4 * CnH B 0 3 in the 
portion of Salmeterol Xinafoate taken: 

Result - (r u /rs) x (Cs/Cu) x 100 

tu - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s = concentration of USP Salmeterol Kinafoate RS 
in the Standard solution (mg/mL) 
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Cu = concentration of Salmeterol Xinafoate In the 
Sample solution (mg/mL) 

Acceptance arteria: 98*Q%-102.0% on the water- and 
solvent-free basis 

IMPURITIES 

Inorganic Jmpurities 

* Residue on Icnition (281): NMT 0.1% 

Organie Impurities 
« Procedurę 

[Notę —U$e freshly prepared test Solutions, and protect 
from light] 

Solution A, Solution B, and Chromatographk sys¬ 
tem: Proceed as directed in the Assay. 

Diiuent: Ace toni tri Je and water (1:1) 

Solution C: Acetonitrile, Sofut/on A t and Solution B 
(1 3:6:6). Adjust with olactal acetic acid to a pH of 3.8* 
Solution D: Acetonitrile 
Mobile phase: See the gradient table below. 


Time 

(min) 

Solution C 

Solution D 

0 

100 

0 

16.0 

100 


36.0 

30 

70 

45.0 

30 

70 

45. T 

100 

0 


3 Prior to the nexl injectian, run the sytem at the initlal condition until 
eąuilibration h athfeved. 


System suitability solution 1: 5*0 mg/mL of U5P 
Salmeterol Xinafoafe RS and 034 mg/mL of USP 
Salmeterol Related Compound B RS in Diluent 
System suitability solution 2: 1.0 mg/mL of USP 
Salmeterol Related Compound A RS in Diiuent 
Sample solution: 5.0 mg/mL of Salmeterol Kinafoate 
in Diiuent 
System suitability 

Samples; System suitability solution 1 and Syste/r? suit- 
obifity solution 2 
Suitability reguirements 

Resolution: NLT 1.0 between salmeterol and saime- 
tero! related compound B, System suitability solution 

Tafiing factor: NMT 2.5 for salmeterol, System suita¬ 
bility solution / 

Relative standard devtation: NMT 2.0% for the 
salmeterol related compound A peak, System suita¬ 
bility solution 2 
Analysls 

[Notę—D isregard the peak due to hydroxynaphthoic 
add and any peaks from blank injections.] 

Sample: Sample solution 

Calculate the percentage of any mdividual impurity in 
the portion of Salmeterol Xinafoate taken: 

Result = (ru/ry) x 100 

ru = peak response of each impurity from the 
Sample solution 

r? = sum of peak responses from the Sample 
solution 

Acceptance criteria 

!ndividual impurities: See Impurity Table 1. 

Total impurities: NMT 0.9% area. [NOTĘ—Calculate 
the total impurities from the sum of all impurity 
peaks greater than or equal to 0.05%.] 


Impurity Table 1 


Name 

Relative 
Helen t ton 
Time 

Acceptance 
Criteria, 
NMT {%> 

Hvdroxvnaphthoic add* 

0.2 

_ _ 

Salmeterol related compound 

A h 

0.3 

0.2 

5a 1 me terol-o he n vleth ox V" 

0*5 

0,1 

Sa 1 me te roi - d he n y Fp ropox v ri 

0.7 

0.1 

SalmeLerol-O-alkyk 

0.8 

0,3 

Salmeterol retated compound 

0*9 

0.1 

Salmeterol xi na Ida te 

TO 

_ _- 

Salmeterol-deoxv5 

1.6 

0.2 

Salmeterol-N-a!kvl h 

2.7 

0*2 

Any unspeciffed impurity 

_ 

0.10 

Total unspecified impurities 

— 

0*2 


M-Hydraxy-naphthalene-2-carbo>sylic add. 

6 4- [ 1 - Hyd roxy-2-(4-ph enyI bu tyłam i no)eihy IJ - 2-(hy droxy m ethy l)ph enol. 
c 4-p -Hydroxy-246-phenethQxyhexylamino)ethy|]-2-(hydroxy- 
methyljphenol. 

d 4< H ■ Hy d mxy-2-[6-( 3-ph eny I p ropoxy J he xy Fa m in o Jel hyl)-2-( hy droxy- 
metnyljphenol. 

p 4-(1 -Hydroxy-2-i4-{l - hydroxy-24H4-p henylbu toxy)hexvla mińcie thy]}*2- 
(hydrox ymetnyE)phenoxyjethy 1}*2 (hyd roxymethyI) p be n o L 
1 4- (1 - Hyd roxy- 2-[6^(4-p henyl b utan -2-y loxy) hexyla m i nojethy I) -2-(hy d roxy- 
methyl)phenol. 

g 4 -{1 -Hydroxy-2 - [ó-{4-ph eny I bu Loxy )fo exy lam ino je Ihy 1} - 2-methy Iphenol, 
h 4-{l -Hydroxy-2-t(2-hydroxy-5-(1-hydroxy*2*[6*(4 ł phenylbuloxy}hex- 
yaminojethyifben2yi)[H4-phenyFbutoxy)hexyliamino]ethyl}-2-<hydrox- 
yTiethyl)phenol. 

SPECIFIC TESTS 

* Water Determinatign, Method I (921): NMT 0.25% 

Sample; 0.5 g 

* Optical Rotation, Spedfic Rotation (7815): -0.5° to 
+0,5° (t - 20°), calculated on the anhydrous and solvenT 
free basis 

Sample solution: 10 mg/mL in methanoi 

ADDfTfONAL REQUIREMENT5 

* Packaging and Storage: Preserve in light containers, 
and storę at a temperaturę not exceeding 30°. 

* Labeung: Salmeterol Kinafoate in the form of microcrys- 
tals is so labeled. 

* USP Referenci Standards (ll) 

USP Salmeterol Xinafoate RS 
USP Salmeterol Related Compound A RS 
{4-[1 *Hydroxy-2“(4-phenyl bu ty lam ino)ethy I]- 
2 -(hydroxymethyl)phenol)* 

C, 9 HasN0 3 315*41 

USP Salmeterol Related Compound B RS 
(4- (1 -Hydroxy-2-[6-(4-pheny I bu ta n-2-y Ioxy)hexy lam i- 
no]ethyl}- 2 -(hydroxymethyl)phenol). 

C 75 H wHOa 415.57 


Salsalate 



C,iH,oOs 258.23 

Benzoic acid, 2-hydroxy~, 2-carboxyphenyl ester. 
Disalicylic add. 

Sa icyfsalicyltc acid. 

Sa icylic acid, bimolecular ester [552-94-3]. 



























» Salsalate contains not less than 98*0 percent 
and not morę than 102*0 percent of total salicy- 
lates, expressed as the sum of the percent ag es of 
salsalate, salicylic acid, and trisalicylic acid, calcu- 
lated on the ctried basis* 

Packaging and storage—Preserve in tight containers. 

USP Reference standard; (11)— 

USP Salsalate RS 
USP Salicylic AcEd RS 
USP Trisalicylic Acid RS 
C 21 H 14 O 7 37834 

Identification, Infrared Absorption (197M). 

Loss on drying (731)— Dry it in vacuum at 60° for 3 hours: 
it loses not morę than 0*5% of its weight 
Residue on Ignitlon (281); not morę than 0,10%- 
Chloride (221}—Dissolve 1*4 g in 6 ml of methanol, warm- 
ing if necessary to effect solution. Dii u te with water to 
50 ml to predpitate the salsalate, allow to stand for 5 min¬ 
ii tes, and fi Eter. A 25-mL portion of the fil tratę shows no 
morę chEoride than corresponds to 0.20 mL of 0.010 N hy- 
drochloric acid (0.01%). 

Sulfate (221)—A 1 7-mL portion of the flltrate prepared for 
the test for Chloride shows no morę sulfate than corresponds 
to 0*50 mL of 0.010 N sulfuric acid (0*05%). 


Delete the fołłowing: 

*Heavy metals—Dissoke 2 g in 25 mL of methanoi, and 
add 1 mL of water* Add 1.2 mL of throacetamide-glycerin 
base TS and 2 mL of pH 33 Acetate Buffer ; and allow Lo 
stand for 5 minlites: any color produced is not darker than 
that obtained from a standard prepared from 25 mL of 
methanoi and 2 ml of Standard iead Solution (see Heavy 
metałs (231)) and Lreated En the same mań ner* The limit is 
1 0 pg per g,# (oifiaiU 
Limit of dtmet hy lani linę— 

Internaf standard solution —Frepare a solution in methyl- 
ene chloride containing 0.4 mg of indene per mL. 

Standard preparation —Transfer about 50mg of N,N- 
dimeihyiamline, accurately weigbed, to a 100-ml vofumetnc 
fiask, diiute with internal standard solution to volume, insert 
the stopper securely, and mrx. 

Test preparation —Transfer about 5 g of Salsalate, atcu- 
rateiy weighed, to a 125-mL separator fitted with a cotton 
pledget in its stem. Add 50 mL of water and 6 mL of 6 N 
ammonium hydroxide, and swirl until dissoMed* Add 5*0 mL 
of Internal standard solution, insert the stopper into the 
separator, and shake for 1 minutę. Keep the separator stop- 
pered, and allow the layers to sępa ratę* Loosen the stopper, 
and drain most of the lower phase into a screw-capped test 
tubę. Use this solution as the Test preparation. 

Chromatographic system (see Chromatography (62 1})—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector, a split injector with a 10:1 split ratio, and a 30-m x 
G.53-mm capiflary column, the internal wali of which is 
coated with a 1.0-pm film of phase G42. Maintain the col¬ 
umn at 105°, the injector at 250°, and the detector błock at 
250°, and use helium as the carrier gas, at a flow ratę of 
about 1 3 ml per minutę. Chromatograph the Standard prep¬ 
aration, and record the peak responses as directed for Proce¬ 
durę: the relative retention tlmes are about 0,75 for indene 
and 1*0 for tyN-dimethylaniliną the resolution, R, between 
the indene peak and the N,N-dimethylaniline peak is not 
less than 2.0, and the relatwe standard deviation for repli- 
cate injectlons is not morę than 3%. 

Procedurę —[NOTĘ—Use peak are as where peak responses 
are indicated,] Inject egual volumes (about 1 pL) of the 
Standard preparation and Lhe Test preparation into the chro¬ 


matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Indene elutes before N,N- 
dimethyfaniline. Calculate the percentage of N,M-dimethy- 
laniline in the portion of Salsalate taken by the formula: 

0 3(C/W)(R U /RT) 

in which Cis the concentration, in mg per mL, of N,N - 
dimethylaniline in the Standard preparation, W is the weight, 
in g, of Salsalate taken to prepare the Test preparation, and 
Ru and R$ are the ratios of the response of the N,W-dimethy- 
laniline peak to that of the indene peak obtained from the 
Test preparation and the Standard preparation , respeetively. 
The limit is 0.05%. 

[sojpropyl, ethyl, and methyl salicylates— 

Standard stock solu don— Prepare a solution In chromato¬ 
graphic n-heptane containing 0.20 mg of isopropyl salicy- 
la te, 0.50 mg of ethyi salicylate, and 0.50 mg of methyl sa- 
Hcyiate per mL. 

Standard preparation— Transfer to a sultable screw-capped 
test tubę 2.0 q of Salsalate, add 10 mL of 1 N sodium hy- 
droxide and 2 ml of chromatographic n-heptane, shake un¬ 
til dissoked, and allow the layers to separate* Draw off and 
discard ail of the upper layer* To the lower layer add 2,0 mL 
of Standard stock solution, shake for 1 minutę, and allow the 
layers to separate* Use the upper layer as the Standard prep¬ 
aration. 

Test preparation— Transfer 2*0 g of Salsalate to a suitable 
screw-capped test tubę, add l OmL of 1 N sodium hydrox- 
ide and 2,0 mL of chromatographic n-heptane, shake until 
dissolved, and allow the layers to separate. Use the upper 
layer as the Test preparation. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a flame-ionization de¬ 
tector, a split injector with a 10:1 split ratio, and a 30-m x 
0.53-mm capillary column, the internal wali of which is 
coated with a 1 *0-um film of phase G42. Maintain the col¬ 
umn at 120° and the injector and detector błock at about 
250°. Helium is used as the carrier gas, flowlng at the ratę 
of about 13 mL per minutę. 

Procedurę— [NOTE—Use peak areas where peak responses 
are indicated.] Inject equal volumes (about 1 pL) of the 
Standard preparation and the Test preparation into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. The relative retention times are 
about 0*65 for methyl salicylate, 0.9 for ethyl salicylate, and 
1.0 for isopropyl salicylate. The response of any isopropyl 
salicylate peak obtained from the Test preparation ts not 
greater than that obtained from the Standard preparation 
(0,02%), the response of any ethyl salicylate peak obtained 
from the Test preparation is not greater than that obtained 
from the Standard preparation (0,05%), and the response of 
any methyl salicylate peak obtained from the Test prepara¬ 
tion is not greater than that obtained from the Standard 
preparation (0.05%), 

ChromafogiraphDc purity—Using the chromatograms ob¬ 
tained in the Assay, calculate the percentage of each irnpu- 
rity, other than salicylic acid and trisalicylic acid, in the por¬ 
tion of Salsalate taken by the formula; 

10,000(C/ W)(r u i A) 

in which C is the concentration, in mg per mL, of USP Salsa¬ 
late RS in the Salsalate standard preparation , W is the 
weight, in mg, of Salsalate taken to prepare the Assay stock 
solution, r u Is the response of Lhe particufar impurlty peak 
obtained from the Assay stock solution, and r$ is the salsalate 
peak response obtainea from the Salsalate standard prepara¬ 
tion: not morę than 0.2% of each other im purity is found. 
Related compounds—The percentages of salicylic acid 
and trisalicylic add, determlned as directed in the Assoy, do 
not exceeti 0.5% and 2.5%, respectively. 
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Assay— 

Mobilephase—P repare a suitable fiStered and degassed 
mixture of methanol, water, and phosphoric add 
(650:350:1), and adjust with phosphoric acid or 1 N sodium 
hydroxide, if necessary, Eo a pH of 3.1. Make adjustments if 
necessary (see System Suitability under Chromatography 

< 62 D). 

Difuent— Prepare a mixture of water, acetonitrile, and 
phosphoric acid (540:460:1). 

Salsalate standard preparation— Dissolve an accurately 
weighed quantity of USP Salsa la te RS tn Diluent to obtain a 
stock solution havrng a known concentration of about 1 mg 
per mL Transfer 2,0 mL of this solution to a 100-mL volu- 
metric fiask, dilute with Diluent to volume, and mix. This 
solution contains about 0,02 mg per mL. 

Salicylic acid standard preparation^DlssoWe an accurately 
weighed guantlty of USP Salicylic Acid RS in Diluent to ob¬ 
tain a stock solution having a known concentration of about 
0.5 mg per mL. Transfer 1,0 mL of this solution to a 100-mL 
volumetric fiask, dilute with Diluent to volume, and mix. 

This solution contains about 0.005 mg of USP Salicylic Acid 
RS per mL, 

Trisalicylic acid standard preparation— Dissolve an accu¬ 
rately weighed quantity of USP Trisalicylic Acid RS in Diluent 
to obtain a stock solution having a known concentration of 
about 0.5 mg per mL. Transfer 5.0 mL of this solution to a 
100-mL volumetric fiask, dilute with Diluent to volume, and 
mix. This solution contains about 0.025 mg of USP Trisali¬ 
cylic Acid RS per mL 

Resolution solution —Prepare a solution in Diluent contain- 
ing about 0.02 mg of USP Salsalate RS per mL, 0.02 mg of 
USP Salicylic Acid RS per mL, and 0.04 mg of USP Trisalicylic 
Acid RS per mL. 

Assay stock solution— Transfer about 100 mg of Salsalate, 
accurately weighed, to a 100-mL yolumetric fiask, dilute 
with Diluent to volume, and mix. Sonicate if necessary to 
effect the solution. 

Assay preparation —Transfer 2.0 mL of the Assay stock so¬ 
lution to a 100-mL volumetric fiask, dilute with Diluent to 
volume, and mix, 

Chromatographic system (see Chromatogrophy (621))—The 
liquid chromatograph is equipped with a 236-nm detector 
and a 4-mm x 15-cm column that contains 5 -jim packing 
L7. The flow ratę is about 1.5 mL per minutę. Chromato- 
graph the Resolution solution , and record the peak responses 
as directed for Procedurę ; the relatlve retention times are 
about 0.55 for salicylic acid, 1,0 for salsalate, and 1.5 for 
trisalicylic acid, and the resolution, R, between the salicylic 
add and salsalate peaks and between the salsalate and 
trisalicylic add peaks is not less than 2.0. Chromatograph 
the Salicylic acid standard preparation, and record the peak 
responses as directed for Procedurę: the relative standard 
deyiation of the salicylic acid peak responses for replicate 
injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Salsalate standard preparation , the Salicylic acid stan¬ 
dard preparation, the Trisalicylic add standard preparation, 
the Assay stock solution , and the Assay preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. [notę— Continue chroma¬ 
tography after each injection for a period of time not less 
than the retention time of trisalicylic acid.] Calculate the 
percentage of salicylic add (C 7 I-LO 3 ) in the portion of Salsa¬ 
late taken by the formula: 

10,OQ0(C/ W)(tu/r s ) 

in which C is the concentration, in mg per mL, of USP Sali¬ 
cylic Add RS in the Salicylic acid standard preparation , W is 
tne weight, in mg, of the portion of Salsalate taken, and ty 
and n are the responses of the salicylic acid peak obtained 
from the Assay stock solution and the Salicylic acid standard 
preparation, resoectivefy, Calculate the percentage of trisali¬ 


cylic add (C 21 H 14 O 7 ) in the portion of Salsalate taken by the 
formula: 

1G,0G0(C/ W)(r 0 /f S ) 

in which C is the concentration, In mg per mL, of USP 
Trisalicylic Acid RS in the Trisalicylic aad standard preparation , 
and r y and n are the responses of the trisalicylic acid peaks 
obtained from the Assay stock solution and the Trisalicylic 
acid standard preparation, respectively, Calculate the per¬ 
centage of salsalate (CmHhjOs) in the portion of Salsalate 
taken oy the formula: 

5QQ t QQQ(C/W)(ru/r$) 

in which C is the concentration, in mg per mL, of USP Salsa¬ 
late RS In the Salsalate standard preparation , and ru and r* 
are the salsalate peak responses obtained from the Assay 
preparation and the Salsalate standard preparation , respec- 
tlvely. 


Salsalate Capsules 

» Salsalate Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 14 H 10 O 5 . 

Packaging and storage—Preserve in tight eontainers. 

USP Reference standards (11 )— 

USP Salsalate RS 
USP Salicylic Acid RS 
USP Trisalicylic Add RS 
CnHuCb 378.34 

Identification—Transfer a quantity of Capsule contents, 
equivalent to about 500 mg of salsalate, to a stoppered 
glass test tubę. Add 20 mL of ether to the tubę, ctose the 
tubę tightly, shake by mechanical means for 10 mmutes, 
and filter. Evaporate the fil tratę to dryness using a stream of 
nitrogen: the IR absorption spectrum of a minerał oil disper- 
sto n of the residue thus obtained, exhrbits maxtma only at 
the same wavelengths as that of a similar preparation of 
USP Salsalate RS. 

Disintegration (701): 30 mmutes, simulated gastric fluid 

TS (without pepsin) being used. 

Uniformity of dosage units (905): meet the require- 
ments. 

Limit of salicylic acid— 

Mobile phase, Diluent, Resolution solution , and Chromato¬ 
graphic system— Proceed as directed in the Assay. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Salicylic Acid RS in Diluent to obtain a stock 
solution having a known concentration of about 0.5 mg per 
mL Transfer 3.0 ml of this solution to a 100-mL voiumetric 
flas<, dilute with Diluent to votume, and mix. This solution 
contains about 0,015 mg per mL. 

test preparation^ Use the Assay stock solution prepared as 
directed in the Assay. 

Procedurę — Proceed as directed for Procedurę in the Assay , 
except to inject equal yolumes (about 10 pi) of the Stan¬ 
dard preparation and the Test preparation . Calculate the per¬ 
centage of salicylic acid (C 7 H 0 O 3 ) in the portion of Capsules 
taken by the formula: 

10,0OO(C/Or)(r y /rj) 

jn which C is the concentration, tn mg per ml, of USP Sali¬ 
cylic Acid RS in the Standard preparation. Ot is the ouantity, 
in mg, of salsalate in the portion of Capsules taken based 
on :he labeled amount, and ru and r$ are the salicylic add 




peak responses obtained from the Test preparation and the 
Standard preparation , respectively: not morę than 1.5% is 
found. 

Assay— 

Mobile phase, Diluent, Salsalate standard p repa rat ion, Res- 
olution solution f and Chromatographic system —Proceed as di¬ 
rected in the Assay under Salsalate. 

Assay preparation— Transfer as completely as possible the 
contents of not less than 20 Capsules to a suitabie tared 
Container, and weigh. Mix, and transfer an accurately 
weighed portion of the powder, equivalent to about 
100 mg of salsalate, to a 100-mL vofumetric fiask, dilute 
with Diluent to volume, and mix ł Sonicate for about 10 min¬ 
utes, and mix. Filter a portion of this solution through a 
suitabie filter of 0.5 jtm or finer porosity. Use the elear fil- 
tratę as the Assay stock solution . Transfer 2.0 mL of the Assay 
stock solution to a 100-mL volumetric fiask, dijute with Diiu - 
ent to volume, and mix (Assay preparation). 

Procedurę— Separately inject equal volumes (about lOpL) 
of the Salsalate standard preparation and the Assay prepara¬ 
tion into the chramatograph, record the chromatograms, 
and measure the responses for the salsalate peaks. Calculate 
the quantity, in mg, of salsalate (ChHtgOs) in the portion of 
Capsules taken by the formula: 

SOOOąru / r s ) 

in which Cis the concentration, in mg per mL, of USP Salsa- 
la te RS in the Salsalate standard preparation, and ru and r$ 
are the responses of the salsalate peaks obtained from the 
Assay preparation and the Sabala te standard preparation, re- 
spective!y. 


Salsalate Tablets 


» Salsalate Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of C 14 H 10 O 5 . 

fPackaging and stora ge—-Presen/e in tight containers. 

USP Reference standard* (11)— 

USP Salsalate RS 
USP Salicylic Acid RS 

Identification—Transfer a quantity of fi nety powdered Tab¬ 
lets, equivalent to about 500 mg of salsalate, to a stoppered 
glass test tubę, Add 20 mL of ether to the tubę, dose the 
tubę tightjy, shake by mechanical means for 10 minutes, 
and filter, Evaporate the filtrate to dryness using a stream of 
nitrogen: the IR absorption spectrum of a minera! ot! disper- 
ston of the residue so obtained exhibits maxima only at the 
same wavelengths as that of a similar preparation of USP 
Salsalate RS. 

DissoBution (711)— 

Test 1: \f the product tomplies with this test, the labeling 
indicates that it meets USP Dissolution Test 1. 

Medium: 0,25 M pH 7,4 phosphate buffer, prepared by 
mixing 5.175 g of mono basie sod rum phosphate and 
30.17 g of anhydrous dibasic sodium phosphate with water 
to obtain 1000 mL of solution, and adjusting by the drop- 
wise additton of 50% sodium hydroxide solution to a pH of 
7.40 ± 0.05; 900 mL 
Apporatus 2: 50 rpm, 

Time: 60 minutes. 

Procedurę —Determine the amount of CiJ-iio0 5 dissolved 
from UV absorbances at the wavelength of maximunn ab- 
sorbance at about 308 nm of filtered portions of the solu¬ 
tion under test, suitabfy diluted with Medium, in compari- 


son with a Standard solution having a known concentration 
of USP Salsalate RS in the same Medium . 

Toierances —Not less than 70% (Q) of the labeled amount 
of is dissolved in 60 minutes. 

Test 2: If the product compiies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Medium: 0.05 M, pH 7.5 phosphate buffer; prepared by 
mixing 40.83 g of monobasic potassium phosphate and 
120 mL of 2 N sodium hydroxide with water to obtain 6 l 
of solution, and adjusting by the dropwise additlon of 2 N 
sodium hydroxide or phospnoric acid to a pH of 7.50 ± 

0.05; 900 mL. 

Apporatus 2: 100 rpm, 

Time and Procedurę —Proceed as directed for Test 7, 

Toierances —Not fess than 70% (Q) of the labeled amount 
of ChHioOs is dissolved in 60 minutes. 

Uniform i ty of dosage unifs (905); meet the reguire- 
ments. 

Limit of saBicylic acid— 

Mobile phase , Diluent, Resolution solution, and Chromato- 
graphic system —Proceed as directed In the Assay. 

Standard solution—D is$olve an accurately weighed quan- 
tity of USP Salicylic Acid RS in Diluent to obtain a stock 
so ution having a known concentration of about 0.5 mg per 
ml. Transfer 3,0 mL of this solution to a 50-mL vo]umetric 
fiask, dilute with Diluent to volume, and mix. This solution 
contains about 0.03 mg per mL. 

Test solution —Use the Assay stock preparation prepared as 
directed in the Assay , 

Procedurę —Proceed as directed for Procedurę in the Assay, 
except to inject equa! volumes (about 10 j.iL) of the Stan¬ 
dard solution and the Test solution. Calculate the percentage 
of salicylic add (CrH 6 0 3 ) in the portion of Tablets taken by 
the formula: 

10,G00(C/OrKWrs) 

in which C is the concentration, 3n mg per mL, of USP Salf- 
cylic Add RS in the Standard solution; 0 T is the guantity, in 
mg, of salsalate in the portion of Tablets taken based on the 
labeled amount; and r u and r$ are the salicylic acid peak 
responses obtained from the Test solution and the Standard 
solution, respective!y: not morę than 3,0% is found. 

Assay— 

Mobile phose, Diluent t Salsalate standard preparation , Sali¬ 
cylic add standard preparation , Resolution solution, and Chro¬ 
me tographic system— Proceed as directed tn the Assay under 
Salsalate . 

Assay stock preparation —Weigh and finely powder not 
fewer tnan 20 Tablets, Transfer an accurately weighed por¬ 
tion of the powder, equiva!ent to about 100 mg of salsalate, 
to a 100 -mL volumetric fiask, dilute with Diluent to vofume, 
and mix. Sontcale for about 10 minutes, and inix. Pass a 
portion of this solution through a suitable filter of 0 . 5 -pm or 
finer porosity. Use the elear filtrate. 

Assay preparation —Transfer 2.0 mL of the Assoy stock 
preparation to a 100-mL volumetric fiask, dilute with Diluent 
to volume, and mlx. 

Procedurę —Proceed as directed for Procedura in the Assay 
under Salsaiate. Calculate the auantity, in mg, of C 14 H 10 G 5 
in the portion of Tablets taken by the formula: 

5000 C(ru/rs) 

in which C is the concentration, in mg per mL, of USP Salsa¬ 
late RS in the Salsalate standard preparation; and ru and r$ 
are fhe responses of the salsaiate peaks obtained from the 
Assay preparation and the Salsalate standard preparation , re- 
spectiveiy. 


USP Monographs 




Sam a dum Sm 153 Lex5dronam Injection 

» Samarium Sm 153 Lexidronam Injection is a 
sterile aqueous solution suitable for intravenous 
injection that contains 153 5m in the form of a 
complex with ethylenediaminetetramethyl- 
enephosphonic acid (EDTMP), It contains not iess 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeted amount of 153 Sm expressed in 
meqabecquerels per mL (or in millicuries per ml) 
at tne datę and time indicated in the labeling. 
Not less than 99 percent of the Sm-153 is com- 
plexed by EDTMP, It contains no antimicrobial 
agents. 

Faclkaging and stora ge^Presen/e in adequate3y shteided 
single-oose containers in a freezer 

Labeling—Label it to include the tolfowing, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for injeetable Products : the time and datę of calibration; the 
amount of ^ 3 $m complexed with EDTMP expressed as total 
megabecquerels (or mMMcuries) and the concentration as 
megabecquerels per mL (or millicuries per mL) at the time 
of calibration; the expiration datę and time; and the state- 
ment "Gaution—Radioactive Materia!/' The labeling indi- 
cates that in making dosage calculations, correction is to be 
madę for radioactive decay, and also indicates that the radi- 
oactive half-life of 153 Sm is 463 hours. The labeling indicates 
that it should not be diluted or mixed with other Solutions, 
that It is to be thawed at room temperaturę before adminis- 
tration, and that it is to be used withtn 8 hours of thawing. 

USP Reference standard* (11)— 

USP Endotoxin RS 

Radion ud ide Identification) (821 )— Samarium-153 cle- 
cays by beta emission to stabfe Europium 153 as foflows: 

640 keV (30%), 710 keV (50%), and 810 keV (20%). The 
average emission energy is 233 keV. Its gamma-ray spec¬ 
trum Ts Identical to that of a specimen of known purity of 
153 Sm that exhibits major photopeaks having energies of 
70 keV and 103 keV. 

Bacterial Endofoxins Test (85)—The limit of endotoxin 
content is not morę than 175/1/ USP Endotoxin Unit per ml 
of Injection, in which V is the maximum recommended total 
dose, in mL, at the expiratron time. 
pH (79 1): between 7.0 and 8.5. 

Radionuditffc purity (821)“Using a gamma ray spectro- 
photometer, determine the radionudldic purity of the Injec- 
tion: not less than 99.8% of the total radioactivrty Is present 
as Sm 153 at the time of explry. The Europium 154 radioac- 
tivity is not morę than 3.44 kBq per 37 MBq of Samarium 
153 (or 0.0093% of total Samarium 153 at expiry)< The sum 
of alf other radionudidic impunties is less than or equal to 
0.1907% of the total Sm 153 at expiry. 

Radiochemicai purity (821)— 

Mobile phase —Transfer 8.0 g of sodium chloride, 0.2 g of 
monobasic potassium phosphate, 1.15 g of dibasic sodium 
phosphate, and 0.2 g of potassium chloride to a 1-liter voiu- 
metric fiask, dilute with distilfed water to volume, and mix. 
Make adjustments if necessary (see System Suitabifity under 
Chromatography (621)). 

Chromatogrophic system (see Chromatography (62 1))—A 
10-mm >: 40-mm glass chromatographic column is packed 
using qravity flow with a strong catiomexchange resin* (pre- 
pared oy mixrng 5 g of resin with 25 mL of water in a suita¬ 
ble beaker) to a finał resin volume of 0.5 mL. 

* 5ephadex-CM C-25 brand of ton exchange resin Is availabie from Aldrich 

Chemical (No. 27, 124-1). 


Procedurę —Transfer the packed column to an ion-cham- 
ber dose counter to determine the background count for 
Sm 153. Apply about 10 pL of the Injection onto the col¬ 
umn and place it in the ion-chamber counter, and record 
the total radioactMty. Elu te the complexed radioactMty us¬ 
ing about 20 mL of Mobile phase, and record the radioactiw 
i ty retained on the column. Subtract the background radio- 
activity from all measured radioactMty values. Calculate the 
percentage of complexed radioactMty in the portion of In- 
jection taken by the formula: 

1 G0(T- 5/0.95)/ T 

in which T is the totai amount of radioactMty; 5 is the 
puantity of free Sm-153 retained on the column; and 0.95 
is the correction factor (5% of the uncomplexed Sm 
153 passes through the column and into the Injection): not 
less than 99% of the Sm-153 is complexed by EDTMP. 


Ci hangę to read: 

Other reguiremenis— *Meets the requirements of injec- 
tions and fmplanted Drag Products (1); not subject to Con- 
tainer content. * (eer 

Change to read: 

Assay for radloactivify *(see RadioactMty (821))* {CEH 
2 oi 7 )—Using a suitabie countmg assembly ** (cmi m^oi?), 
determine the radioactMty in MBq (or mCj) per mL of Injec- 
tion by use of a calibrated system: the actMty is wlthln 
±10% of the iabeled amount at the time of calibration. 


SagumayBS- Mesylate 



C 3B H 50 N ń O 3 • CH.iOjS 766.95 

Butanediamide, N 1 ’[3-[3-[[(l,1-dimethylethyl)amino]carbon- 
yj]octahydro-2(l H)-isociuinofinyl]-2-nydroxy- 
1-(phenyimethyl)propyf]-2-[(2-quinoJinylcarbonyl)amino]-, 
[35-[2[1 R*(/?*)^^L^a,4aS,8aB]]-, monomethanesulfonate 
(salt). 

{5)-N-[(a5)-otr[(1fl)-2-[(3S,4aS,8ai)-3-(te/f- 
Bu ty Ica rba moy l)octa hydro-2(1 H )-isoq u i noly I]- 
1-hydroxyethyi]phenethyl]-2-quinaldamjdosuccinam[de 
monomethanesulfonate (salt) [149845-06-7]. 

» Saquinavir Mesylate contains not less than 
98.5 percent and not morę than 101.0 percent of 
C 3 sHsoN e 05 • CbhOA calculated on the anhy- 
drous basis. 

Fackaging and sforage —Preserve In tight containers, and 
storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Saquinavir Mesylate RS 

USP Saquinavir Related Compound A RS 

/V-ferf-Buty[decahydro-2-[2(/?)-hydroxy-4-phenyi-3(5)- 

[[IS/-(2-quinolylcarbonyl)-D-asparag3nyt]amino]butyl]- 

(4a5,8a5)-isoqujnoiine“3(5)“Carboxamide. 

CasHioNóOi 670.84 








identaficatnon— 

A: Infrared Absorption {197K). 

B: Uitroviolet Absorption {1 97U)— 

Solution: 12 jag per mL 
Medium: methanol. 

The absorplivity of the sample preparation at 238 ± 2 nm, 
calculated on the anhydrous basis, is between 61.0 and 
63.4. 

C: The retention time of the major peak in the chromało- 
gram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparation , as obtained in 
the Assoy. 

Specific rotation (7815): between -66.8° and -69.6° (A = 
436 nm at 20°). 

Test solution: 5 mg per mL, in methanol. 

Water Determlnation, Method I <921); not morę than 
1 . 0 %. 

Resśdne ora ignition (281): not morę than 0.1%. 

Defete the fottowing: 

®Heavy metals, Method U (231)—The limit is 0.001%. 

O (Olfirid l-Jan-ZOlSj 

Chromafographic purity-— 

Triethylamlne phosphate solution , Mobile phase , System 
suitability solution, and Chromatographlc system— Proceed as 
directed in the Assay. 

Standard solution— Use the Standard preparation, pre- 
pared as directed in the Assay. 

Test solution— Use the Assay preparation . 

Procedurę— Separately inject equal vo!umes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each impuritv 
jn the portion of Saquinavir Mesylate taken by the formula: 

100 F(Cs/Cv)(n/rs) 

in which F is a response factor and is equal to 2 for peaks, if 
present, at a retention time of 0.32 relative to saquinavir, to 
0.5 for peaks, if present, at retention times of about 0.38 
and 0,53 relattve to saqumavir, and to 1 for all other peaks; 
Cs is the concentration, in mg per ml, of USP Saquinavir 
Mesylate RS in the Standard solution; C v is the coneentra- 
tlon, in mg per mL, of Saquinavir Mesylate in the Test solu- 
tion; n is the peak response for each impurlty obtained from 
the Test solution; and r$ is the peak response for saquinavir 
obtained from the Standard solution: not morę than 04% of 
any individual impurity is found; and not morę than 0.5% 
of total impurities is found. 

Assay— 

Triethyfamine phosphate solution —Transfer 1 0 mL of trieth- 
ylamine to a 1 -liter vo[umetric fiask, dilute with water to 
volume, and mlx. Adjust with phosphoric acid to a pH of 
2.5, and fflter. 

Mobile phase —Prepare a filtered and degassed nrnture of 
Triethylamine phosphate solution , tetrahydrofuran, and aceto- 
nitrile (14:5:1). [notę —Protect from lignt.] Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy <621)). 

System suitability solution —Dissolve suitable quantities of 
USP Saquinavir Related Compound A RS and USP 5aqutnavir 
Mesylate RS in Mobile phase to obtain a solution containing 
about 2 pg per ml and 0.25 mg per mL, respectively. 

Standard preparation —Dissolve an accurately weighed 
auantity of USP Saquinavir Mesylate RS in Mobile phase , and 
dilute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.25 mg per mL. 


Assay preparation —Transfer about 12.5 mg of Saguinavir 
Mesylate, accurately weighed, to a 50-mL volumetric fiask, 
dissolve in and dilute with Mobile phase to volume, and mix 
for about 20 minutes, 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eampped with a 210-nm detector 
and a 4,6-mm x 25-cm column that contalns packing LI, 
The column temperaturę is maintained at 20°, and the flow 
ratę is about 1 mL per minutę, Chromatograph the System 
suitability solution, and record the peak responses as directed 
for Procedurę: the relative retention times are about 0.89 for 
saquinavtr related compound A and 1.0 for saquinavir; and 
the resolutlon, R, between saquinavir related compound A 
and saquinavir is not less than 1.5. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the column efficiency is not less than 
500 theoretical plates; and the relative standard deviation 
for replicate mjections is not morę than 2,0%. 

Procedurę —Separately inject equal vo3umes (about 20 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record ihe chromatograms, and meas¬ 
ure the responses for the major peaks, CaTculale Lhe quan- 
tity, in mg, of C^HsoNńOs ■ CH 4 0 3 5 in the portion of Sa- 
quinavir Mesylate taken by the formula: 

50 C(ru/rs) 

in which C is the eon cen trat ion, in mg per mL, of USP Sa- 
quinavir Mesylate RS in the Standard preparation; and fu and 
r s are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


SagŁainfiwEir CapsiaBes 

» $aquinavir Capsules contain not less than 
95.0 percent and not morę than 105.0 percent of 
saquinavir (CjeHsoNeOs). 

Padkagnng and stoirage—Preserve in tight containers, and 
storę at controlled room temperaturę. 

USP Reference siandards (11)— 

USP 5aqulnavir Mesylate RS 

USP Saquinavlr Related Compound A RS 

N- tert-Buty l-decahyd ro- 2- [ 2( R) - hy d ro xy-4- pheny 1-3(5)- 
[[N-(2-quinoly[carbony])-D-asparaginyl]amino]butyl]- 
(4a5 / 8a5)-isoquinollne-3(5)-carboxamide ł 
CjaHsoNfiGs 670.84 
Identification— 

A: infrared Absorption (197K). 

B: The retention time of Lhe major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Drssolution <711)— 

Ci tratę butler —Transfer 5.82 g of anhydrous dibasic so- 
dlum phosphate and 16.7 g of citric acid monohydrate to a 
1-L volumetrlc fiask. Disso!ve in and dilute with water to 
volume. 

Medium: C/f ratę butler; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of C 3 bHsoN* 0 5 dls- 
solved by employing UV absorption at the wavelength of 
maximum absoroance at about 240 nm on filtered portions 
of the solution under test, suitably dlluted with Medium, In 
eomparison with a Standard solution having a known con- 
centration of USP Saquinavir Mesylate RS in the same Me¬ 
dium. 


USP Monographs 




Tolerances —Not less than 75% (Q) of the labeled amount 
of C m HmN 6 O s is dissolvect in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Water Determlnation, Method I (921): not morę than 
3.0%, 

Chromatographic purity— 

Tnethylamine phosphate soiution , Mobile phase i, System 
sultability soiution , and Chromatographic system— Proceed as 
directed in the Assay under Saquinavir Mesylate. 

Standard soiution—Use the Standard p repa radon, prepared 
as directed in the Assay under Saquinavir Mesylate. 

Test soiution— Use the Assay preparation. 

Procedurę— Separately injetrt equal volumes (about 20 pL) 
of the Test soiution and the Standard soiution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses. Cafculate the percentage of each impurity 
m the portion of Capsules taken by the formula: 

10 t 0Q0F(67QM/766.96)(C/W)(ri/ r s ) 

in which f is a response factor, and is eaual to 2 for a peak, 
if presenf, at a retention time of 0,32 reiative to saquinavir, 
to 0.5 for peaks, if present, at relative retention times of 
about 0.38 and 0.53, and to 1 for aII other peaks; 670.86 
and 766,96 are the molecular weights of saquinavir and sa- 
quinavir mesylate, respectivefy; Cis the concentration, in 
mg per ml, of USP Saquinavir Mesylate RS in the Standard 
soTution; W is the weight, in mg, of Capsule contents taken 
for the Test soiution; r t is the peak response for each impurity 
obtained from the Test soiution; and r* is the peak response 
for saquinavir obtained from the Standard soiution: not morę 
than 0.2% of any individuai impurity is found, and not 
morę than 1,0% of total impunties is found. 

Assay— 

Tnethylamine phosphate soiution, Mobile phase, System 
sultability soiution, Standard preparation t and Chromato- 
graphic system— Proceed as directed in the Assay under Sa- 
quinavir Mesylate . 

Assay preparation—Empty and combine the contents of 
not fewer than 10 Capsules. Transfer an amount of Capsule 
contents, equivalent to about 22 mg of Saquinavir, accu- 
rately weighed, to a 100-mL volumetric fiask, dissolve in and 
difute with Mobile phase to voiume, and mix. 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation intó 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Cafculate the quan~ 
tity, in mg, of saqulnavrr (C^HsoM^Os) in the portion of 
Capsules taken by the formula: 

(670.86/766.96)0 0OQ(r u / r s ) 

in which 670,86 and 766.96 are the molecular weights of 
saquinavir and saquinavir mesylate, respectively; C is the 
concentration, in mg per ml, of USP Saquinavir Mesylate RS 
in the Standard preparation; and r y and r s are the peaks 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Sargramostim 


owymi o DTwypy evtsem fdlo 

£r-TCLOTHU'MKOG lRGSL iKLKGPŁlWł tóHYKOHęPP TPETSfATOI 
ifFESFCEHi immr*c a&m 


C^3fHioo2Ni6sOw6S a (protein moiety) 14 414 

[123774-72-1]. 


DEFINITION 

Sargramostim is a srngle-chain, glycosyfated polypeptide of 
127 amino actd residues expressed from Saccharomyces 
cerevisiae. The giycoprotein primarily consists of three mo- 
fecutar species having relative molecular weights of ap- 
proximateiy 19,500; 16,800; and 15,500 due to different 
levełs of glycosyiation. Sargramostim has the property of 
generating granulocyte, macrophage, and mtxed granulo- 
cyte macrophage colonies from hematopoietic progenitor 
cells found in bonę marrow. It possesses the primary se- 
quence of the natura! form of granulocyte-rnacrophage 
colony-stimulatlng factor with a substitution in the amino 
acid residue at position 23 (Leu 2 i in place of Arg 23 ), It has 
a bioiogical potency of NIT 73,0% and NMT 146.0% of 
the potency stated on the labę!, the potency being 5.6 
miliion USP Sargramostim Units/mg of protein, The pres- 
ence of host celi DNA and host teff protein impurities in 
Sargramostim is process-specifk; the limits of these impu- 
rrtres are determined by valida£ed methods. 

IDENTIFICATION 

* A, The retention times of the peaks of the Sampie solu - 

tion do not ditfer by morę than 0.5 min from those of 
the Standard soiution , as obtained in the test for Chro¬ 
matographic Purity . 

* B. Peptide iwapping 

Soiution A: Trifluoroacetic acid and water (1:1000), 
fiitered and degassed 

Soiution B: Trinuoroacetrc acid and acetonitrile 
(1:1000), fiitered and degassed 
Mobile phase: See Tobie h 


labie 1 


Time 

Soiution A 

Soiution B 

(mini 


ęy<o 

0 

100 

0 

35 

65 

35 

50 

35 

65 


Digestion soiution: Disso!ve 29.4 mg of calcium chla- 
ride and 1.8 mg of /Talanine in 2mL of water, Adjust 
with hydrochloric acid to a pH of 4,0, Add 0.4 mg of 
trypsin, and mix. 

Standard soiution: 500 pg/ml of USP Sargramostim 
RS in water. Transfer 100 pi of this soiution to a clean 
test tubę, and add 11 pL of pH 7,6 buffer soiution (see 
Reagents, Indicators, and Solutions—Buffer Solutions ) 
containing 0.1 M tri5(hydroxymethyl)aminomethane. 
Add 25 pi of Digestion soiution , and incubate at 37° 
for 2 h. Quench the reaction by adding 3 pL of 20% 
trifluoroacetic acid. 

Sampfe soiution: 500 pg/mL of Sargramostim in 
water. Transfer 100 pL of this soiution to a clean test 
tubę, and add 11 pL of pH 7.Ó buffer soiution (see 
Reagents , Indicators, ano Solutions—Buffer Solutions) 
containing 0.1 M tn5(hydroxymethyl)aminomethane. 
Add 25 pL of Digestion soiution, and incubate at 37 G 
for 2 h, Quench the reaction by adding 3 pL of 20% 
trifluoroacetic acid. 

Chromatographic system 
(See Chromatography (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Column temperaturę: Ambient 
Ffow ratę: 1 ml/min 
injection voiume: 100 pL 
Analysis 

Sam pies: Standard soiution and Sampie soiution 
Equilibrate the system with a Mobile phase consisting 
of 100% Soiution A. Measure the responses for the 
eight major peaks as defined in the USP Sargramos¬ 
tim RS Data Sheet. 













Acceptance criteria; The retention times of the peak 
responses of the Sample solution correspond to those 
of the Standard solution if the retention limes of the 
corresponding peaks do not differ by morę than 03 
min; tne peak area ratios for peaks 4, 8, and 10 are 
between 0.7 and 1.3; and no additional significant 
peaks or shoulders are found. 

A5SAY 
® Procedurę 

fscove's Modified DufbeeccTs medium: Prepare a mix- 
turę of the ingredfents in the quantities shown in labie 
2 in sufflcient water to obtain 1 L of medium, and steril- 
ize by filtration. 


Table 2 


Calrium chloride 

165,00 ma 

Patassium chloride 

330,00 ma 

Potassium nitrate 

0.076 ma 

Maqnesium sulfate 

97.67 ma 

Sodium chloride 

4505,00 mq 

S odium bi carbon a te 

3024.00 ma 

Mono ba sic sodium phosphate 

125*00 ma 

Sodium selenite 

0.0173 ma 

Glucose 

4500.00 ma 

HEPES (4-[2-hydroxyethylJ-l - 
niperazineethanesulfonic add) 

5958.00 mq 

Phenol red 

15.00 mq 

Sodium pvruvate 

110.00 mq 

uAlanine 

25,00 ma 

i-Aroinine hydrochloride 

84.00 ma 

L-Asparapine 

28.40 mq 

L-Aspartic add 

30.00 ma 

L-Cystine di hydrochloride 

91.24 mq 

L-GEutamic add 

75.00 ma 

L-Glutamine 

584.00 ma 

GJycine 

30,00 ma 

L-Histidine hydrochloride 

42,00 ma 

Ldsoleucine 

105.00 ma 

L-Leudne 

105.00 ma 

L- Łysinę hydrochloride 

146.00 ma 

L-Methionine 

30*00 ma 

L-Phenvlalanine 

66*00 mq 

L-Proilne 

40,00 ma 

l-Serine 

42,00 ma 

l-Threontne 

95.00 ma 

l-Trvotophan 

16.00 ma 

L-Tyrosine disodium 

103.79 ma 

L-Valine 

94.00 ma 

Biotin 

0,013 ma 

Calcium oantothenate 

4.00 mg 

Cholinę chloride 

4.00 ma 

Cyanocobaiamin 

0.01 3 mq 

Folie add 

4.00 mq 

Jnositol 

7,20 ma 

Niadnamide 

4,00 ma 

Pyridaxal hydrochloride 

4.00 mq 

Rtboflayin 

0.40 mq 

Thiamrne 

4.00 mq 


Medium A: Prepare a mixture of iscove f s Modified 
Dufbecco f s medium with 10% heat-inactivated fetal bo- 
vine serum as described in Tobie 3. 


Table 3 


Iscove's Modified Dulbecco's medium 

500 mL 

Fetal hovine serum (jnactlvated at 56° for 30 
mini 

50 ml 

Penidliin, streptomycin, and L-glutamine 
mfjcture containing, in each ml, 5000 units 
of penie i Nin G potassium, 5000 pg of strep- 
tomvcin sulfate, and 292 mq of L-q łuta minę 

5 mL 

Gentamicin (50 mq/ml) 

0.5 mL 

2-Mercaptoethanol 

0.5 ml 


Prepare aseptically, sterifize by filtration, and storę at 
2 Q -8 a . Use within 1 month. 

Medium B: 1 pg/mL of USP Sargramostim RS in Me¬ 
dium A Prepare aseptically, steriftze by filtration, and 
storę at 2 D -8 c h Use within 1 month. 

Standard solution: 100 ng/mL of USP Sargramostim RS 
in Medium A Dispense asepticalty in equal portions, and 
storę at -60° or below. Use within 24 months* Storę 
thawed portions at a temperaturę between 2° and 8°, 
and use within 1 month. At the time of use, difute with 
Medium A to obtain a solution having a known concen- 
tration of 2 ng/mL. 

Sample solution: 2 ng/mL of Sargramostim in Medium 
A 

Celi cuiture preparation: Prepare celi cultures of TF-1 
cells (ATCC CRL-2003). Passage the cultures every 3^4 
days, using a 1:10 subculture of the cells for up to 3 
months. After 3 months, initiate a new cuiture. Use Me¬ 
dium A containing 0.5% Medium B for passage propaga- 
tion and storage En the frozen State* 

Celi suspension: Wash the cells three times in Medium 
A, and adjust the celi concentration to 5 x 10 4 cells/mL 
in Medium A 

Tritiated thymidine solution: 1,0 mL of a solution of 
tritiated thymidine with a spedfic activity of 20 Ci/ 
mmol in 49 ml of Medium A . Storę at 2 D -8°. Use within 
2 weeks. 

Analysis: Use a 96-well, flat-bottom microtitration piąte 
with wells arranged in 8 rows (labeled A-H), with 12 
wells (numberea 1-12) in each row. Place 50 pL of A4e- 
dium A En wells 2-12. Place 100 pL of the Standard solu¬ 
tion or each Sampfe solution or Medium A (negative con¬ 
tro!) in well 1, Make serial dilutions by transferring 
50 u L from well 1 to well 2, and so on through well 12 
(seria! twofold dilutions). Place 50 pi of the Cel! suspen¬ 
sion in each well, and incubate the microtitration piąte 
for 72 h at 37° in a 1 0% carbon dioxide incubator 
Foliowi ng ineubation, add 25 pL of Tritiated thymidine 
solution to each well, and return the piąte to tne same 
incubator for an addltlonal 4-5 h. Before harvesting the 
cells on a filter mat, prewet the mat filter, using distilled 
water. [Notę— 'The prewetting minimizes background 
radiation noise.j Usmg a multiple, automated sample 
harvesting system, place the incubated piąte under the 
ban/esting system. Fili the wells to the top with deion- 
ized water* Aspirate the water, and pass it through the 
collecting filter mat. Repeat the procedurę at least five 
times or until all the cells have been fully harvested. 
When all wells have been fully harvested, pour 5-10 mL 
of alcohol on the piąte tray, and aspirate the methanol, 
Repeat the procedurę If further drying of the filter mat 
is desired. [Notę— The alcohol hefps to dry out the filter 
mat by carrying away the wash fluid.] Remove the filter 
mat, and repeat the procedurę until all plates under 
test have been harvested. 

Dry the filter mat in a drying oven for about 30 min. 
Place the completely dry filter mats in a beta counter, 
and determine the amount of radioactivity in each celi 
well* 

Convert the amount of incorporated radioactivity in 
each well to a percentage of the maximum incorpo¬ 
rated radioactivity. If fewer than five va!ues are be¬ 
tween 3% and 97% of the maximum revision, repeat 
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the Assgy* Usinq the leasf-squares method of regres- 
sion analysis, plot the slope of each test spedmen ver- 
sus the sfope of the standard, excluding any values 
exceedtnq the maximum of each difution set. Cafcu- 
łatę the USP Sargramostim Units in each mL of the 
Sample solution in terms of the dilution that gives half- 
maximal activity* To convert this value to units of pro¬ 
tein/mg, divide the USP Sargramostim Units/mL by the 
weight, in mg/mL, of protein in the initial undiluted 
solution. 

Acceptance criteria: The potency is 73.0%-l 46.0% of 
the potency stated on the label in terms of USP Sar¬ 
gramostim Units/mg of protein* 

SPECIFIC TESTS 
• Chromatocraphic Purity 

Solution A: Trifluoroacetic acid and water (1:1000), 
fiitered and degassed 

Solution B: Trifluoroacetic acid and acetonitrile 
(1:1000), fiitered and degassed 

Solution C: Dissolve 116.9 g of sodium chloride in 2 L 
of water, adding 2 ml of trifluoroacetic acid. 

Mobile phase: 5ee Tobie 4 . Make adjustments if neces- 
sary (see Chromatography <621), System Suita bility). 


Table 4 


Time 

Solution A 

Solution B 

Solution C 

Iniinl 

(%) 


fW 

0 

55 

2S 

20 

40 

15 

65 

20 


Standard solution: 1 mg/mL of USP Sargramostim RS 
in water 

Sample solution: 1 mg/mL of Sargramostim in water 
Chromatographic system 
(See Chromatography System Suitobifity.) 

Modę: LC 

Detecton UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę: Ambient 
Flow ratę: 1 ml/min 
Injection volume: 50 uL 
Analysis 

Samples: Standard solution and Sample solution 
Eąuifibrate the system with a Mobile phase consisting of 
55% Solution A t 25% Solution B, and 20% Solution C. 
After injection of the solution under test, the composi- 
tion is changed finearly. The major peaks are from 
hyperglycosylated sargramostim and from the three 
glycosylateef forms of sargramostim, as indicated in the 
USP Sargramostim RS Data Sheet. 

Calculate the percentage of hyperglycosylated sar¬ 
gramostim in the Sample solution : 

Result - (Wct) x 100 

r u - peak response of hyperglycosylated 
sargramostim 

Tj - sum of a El the peak responses of sargramostim 
Calculate the percentage of each of the three 
glycosylated forms of sargramostim in the Sample 
solution : 

Result« ( r u /r T ) x 100 

fu = peak response of each individual glycosylated 
form of sargramostim 

n = sum of the peak responses of all three 
glycosylated forms of sargramostim 
Acceptance criteria: The peak responses of the Sample 
solution correspond to those of the Standard solution, 
and no peaks or shoulders are present in the chromato- 
gram of the Sample solution that are not present in the 


chromatogram of the Standard solution . NMT 5.6% of 
hyperglycosylated sargramostim. The percentages of 
each of the three glycosylated forms of sargramostim, 
in order of elution, are 25%-42%, 14%-3Z%, and 
35%-53%, 

* Protein Content 

Standard Solutions: 100, 200, 400, 600, 800, and 
1000 jig/rnL of USP Sargramostim RS in water 
Sample solution: Between 250 and 500 jig/mL of Sar¬ 
gramostim in water 

BCA reagent: Dissolve 10 g of bicinchoninic acid, 20 g 
of sodium car bo na te mononydrate, 1.6 g of sodium tar- 
trate, 4 g of sodium hydroxide, and 9*5 g of sodium 
bicarbonate in water. Adjust, if necessary, with sodium 
hydroxide or sodium bicarbonate to a pH of 71.25. Di- 
lute with water to 1 L, and mix* 

Copper sulfate reagent: 40 mg/mL of cupric sulfate 
Copper-SCA reagent: Copper sulfate reagent and BCA 
reagent (1:50)* [Notę— If a commercially available kit is 
used, follow the manufacturer's instructions for prepara- 
tion of the Copper-BCA reagent] 

Blank: Water 

Analytical wavelength: 562 nm 
Analysis: Mix 0*7 mL each of Standard solution ,, Sample 
solution, and Blank with 2 mL of the Copper-BCA rea¬ 
gent. Incubate the Solutions at 37° for 30 min, and al- 
low to stand for 5 min at room temperaturę* Within 60 
min after incubation, determine the absorbances of the 
Standard Solutions and the Sample solution in 1-cm celis 
with a suitabie spectrophotometer (see UltravioietVtsibie 
Spectroscopy (857)), usmg the Blank to set the instru¬ 
ment to zero. Plot the absorbances of the Standard so- 
lutions versus the concentrations, in pg/mL, of USP Sar¬ 
gramostim RS, and draw a straight linę best fitting the 
pfotted points. From the graph, determine the concen- 
tration, m pg/mL, of protein in the Sample solution. 

• Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62); The total aerobic microbial 
count does not exceed 1 cfu/mL. 

« Bacterial Endotoxins Test (85): NMT 5 USP Endotoxin 
Units/mg 

ADDITIONAL REQU1REMENT5 

* Packaging and Storace: Preserve in sealed containers, 
and storę at a temperaturę of -2Q Q or below* 

• USP Reference Standard* (11) 

USP Endotoxin RS 
USP Sargramostim RS 


Sargramostim for Injection 

DEFINITION 

Sargramostim for Injection is a sterile, lyophilized prepara- 
t£>n of Sargramostim, Its biological activity is NLT 73.0% 
and NMT 146,0% of that stated on the label in USP Sar- 
aramostim Units* It contains NLT 90*0% and NMT 
Tl 0*0% of the total protein content stated on the label* 

IDENTIFICATION 

* A* The retention times of the peaks of the Sample solu- 
lion do not differ by morę than 0*5 min from those of 
the Standard solution, as obtarned in the test for Chro¬ 
matographic Purity. 

*» B* Peptide Mapping 

Solution A: Trifluoroacetic acid and water (1:7000), 
fiitered and degassed 

Solution B: Trifluoroacetic acid and acetonitrile 
(1:1000), fiitered and degassed 
Mobile phase: See Table i. 











Table 1 


Table 2 (Continued) 


Time 

Solution A 

Solution B 

fiubi) 

(W 

(%) 

0 

100 

0 

35 

65 

35 

50 

35 

65 


Digestion solution: Dissolve 29.4 mg of calcium chlo- 
riae and 1,8 mg of /3-alanine in 2 mL of water. Adjust 
with hydrochlorlc acid to a pH of 4.0. Add 0.4 mg of 
trypsin, and mix. 

Standard solution: 500 fig/mL of USP Sargramostim 
RS in water. Transfer lOOpL of this solution to a dean 
test tubę, and add 11 |il of pH 7.6 buffer solution (see 
Reagenty Indfcators, and Solutions—Buffer Solutions) 
containing 0.1 M tris(hydroxymethyl)aminomethane. 
Add 25 j.lL of Digestion solution, and incubate at 37° 
for 2 h, Quench the reactlon by adding 3 \xl of 20% 
trifluoroacetit add. 

Sampie solution: 500 pg/mL of sargramostim in 
water. Transfer 100 pL of this solution to a dean test 
tubę, and add 11 pL of pH 7.6 buffer solution (see 
Reagents, indfcators, and Solutions—Buffer Solutions) 
containing Od M tns(hydroxymethyl)aminomethane. 
Add 25 pL of Digestion solution, and incubate at 37° 
for 2 h, Quench the reaction by adding 3 pi of 20% 
trifluoroacetic acid. 

Chromatographk system 
(See Chromatograpny (621), System Suitabttty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 10-pm packing LI 
Column temperaturę: Ambtent 
Flow ratę: 1 mL/min 
Injection volume: 100 pL 
Analysis 

Sam pies: Standard solution and Sampie solution 
Eguilibrate the system with a Mobile phase consisting 
ot 1 00% Soiution A , Measure the responses for the 
elght major peaks as defined in the USP Sargramos¬ 
tim RS Data Sheet. 

Acceptance criterla: The retention times of the peak 
responses of the Sampie solution correspond to those 
of the Standard solution if the retention times of the 
corresponding peaks do not differ by morę than 0.3 
min; tne peak area ratios for peaks 4, 8, and 10 are 
between 0.7 and 1.3; and no additional significant 
peaks or shoulders are found. 

A55AY 
* Procedurę 

lscove's Modified Dulbecco's medium: Prepare a mix- 
ture of the ingredients in the quantities shown in Table 
2 tn suffident water to obtain 1 L of medium, and steriE- 
ize by filtration. 


Table 2 


Calcium chloiitie 

165.00 mq 

Rota ssi urn chi on de 

330.00 mq 

Potassium nrtrate 

0.076 mq 

Maqnesium sulfate 

97.67 mg 

Sodium chEoride 

4505,00 ma 

Sodium bicarbanate 

3024,00 mq 

Mono ba sic sodium phosphate 

125.00 mg 

Sodium sefenite 

0.0173 ma 

Glucose 

4500.00 mer 

H EP ES (4-[2- hyd roxye thy 1 ]-1 - 
Dioerazineethanesulfonic acid) 

5958.00 mq 

PhenoJ red 

15.00 mq 

Sodium pyruvate 

110.00 mg 

l-Alanine 

25,00 ńiq 


L-Arginine hydrochlorrde 

84.00 mq 

uAsparagine 

28,40 mq 

t Asoartic acid 

30,00 ma 

L-Cystine dihydrochloride 

91,24 mq 

uGlutamic acid 

75,00 ma 

l-G 1 u Laminę 

584,00 ma 

Glycine 

30,00 mq 

L Histidine hydrochloride 

42.00 mg 

L4soleucine 

105,00 ma 

uLeucine 

105.00 mq 

L-Lysine hydrochionde 

146,00 ma 

L-Methronine 

30.00 mg 

i-Phenylatanine 

66.00 mg 

l Proline 

40.00 ma 

cSerine 

42,00 ma 

iThreonine 

95,00 ma 

L-TrvDtophan 

16.00 ma 

iTyrostne disudium 

103.79 mg 

L-Valine 

94.00 ma 

Biotin 

0,013 ma 

Calcium Dantothenate 

4,00 ma 

Cholinę chloride 

4.00 mg 

Cyanocobalamin 

0.013 ma 

Folie acid 

4.00 ma 

In osi to! 

7,20 mq 

Niacinamrde 

4.00 mq 

Pyridoxal hydrochloride 

4,00 mg 

Riboflavin 

0,40 mg 

Thiamine 

4.00 mq 


Medium A: Prepare a mixture of lscove ł s Modified 
Dulbecco's medium with 10% heat-inactivated feta! bo- 
vine serum as described in Tobie 3. 


Table 3 


Jscove's Modified Dulbecco's medium 

500 mL 

Fetal bovine serum (rnactivated at 56° for 30 
min) 

50 mL 

Penicillin, streptomycyn, and L-glutamine 
mixture containing, in each mL, 5000 units 
of penicillin G potassium, 5000 pg of strep- 
Lomycin sulfate, and 29.2 mg of L-alutamine 

5 mL 

Gentamicrn (50 mq/mL) 

0.5 mL 

2- M erc a p toeth a n o 1 

0.5 mL 


Prepare aseptically, sterilize by filtration, and storę at 
2°-8°. Use within 1 month. 

Medium B: 1 pg/ml of USP Sargramostim RS In Me¬ 
dium A. Prepare aseptically, sterilize by filtration, and 
storę at 2 C -8 D . Use within 1 month. 

Standard solution: 100 ng/mL of USP Sargramostim RS 
in Medium A. Dispense aseptically in equal portions, and 
storę at -60° or below. Use within 24 months. Storę 
thawed portions at a temperaturę between 2° and 8°, 
and use within 1 month* At the time of use, dilute with 
Medium A to obtain a solution having a known concen- 
tration of 2 ng/mL. 

Sampie soiution: Reconstitute Sargramostim for Injec- 
tlon in water, then dilute to a concentration of 2 ng/mL 
of sargramostim in Medium A. 

Celi culture preparation: Prepare celi cultures of TF-1 
cells (ATCC CRL-2GG3). Passage the cultures every 3^4 
days, using a 1:10 subculture of the cells for up to 3 
months. After 3 months, initiate a new culture. Use Me- 
dium A containing 0,5% Medium B for passage propaga- 
tion and storage in the frozen state. 
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CeJI suspension: Wash the cells three times in Medium 
Ą and adjust the celi concentration to 5 x 10^ cells/mL 
in Medium A 

Tritiated thymidine solution: 1 mL of a solution of tri- 
tiated thymidine with a specrfic activity of 20 G/mmol 
in 49 mL of Medium A. Storę at 2°-8°. Use within 2 
weeks. 

Analysis: Use a 96-weli, flat-bottom microtitration piąte 
with wefls arranged in 8 rows (labeled A-H) with 12 
wells (numbered 1-12) in each row. Place 50 pL of Me¬ 
dium A in wells 2-12. Place 100 pL of the Standard solu- 
tion or each Sample solution or Medium A (negative con- 
troi) in well 1. Make serial dilutions by transferring 
50 pi from well 1 to well 2, and so on through well 12 
(serial two-fold dilutions)* Place 50 pL of the Celi suspen- 
s/on in each well, and ineubate the microtitration piąte 
for 72 h at 37 C in a 10% carbon dtoxide ineubator. 
FoJiowing rneubation, add 25 pL of Tritiated thymidine 
solution to each well, and return the piąte to the same 
ineubator for an additional 4-5 h. Before harvesting the 
cells on a fliter mat, prewet the mat fifter, using distilfed 
water. [NOTĘ—The prewetting mininwes backgroimd 
radiation noise*] Ustng a muftipfe, automated sample 
harvesting system, place the ineubated piąte under the 
harvesting system* Fifl the wells to the top with deion- 
ized water. Aspirate the water, and pass it through the 
collectlng filter mat Repeat the procedurę at least five 
times or until all the cells have been fully harve$led* 
When all wells have been fully harvested, pour 5-10 mL 
of alcohol on the piąte tray, and aspirate the methanol* 
Repeat the procedurę if further drying of the filter mat 
is desired. [NOTt—The alcohol helps to dry out the filter 
mat by carrying away the wash fluid*] Remove the fflter 
mat, and repeat the procedurę until all plates under 
test have been harvested* 

Dry the filter mat in a drying oven for about 30 min. 
Place the completeiy dry filter mats In a beta counter, 
and determine the amount of radioactMty in each celi 
well. 

Convert the amount of incorporated radioactivity in 
each well to a percentage of the maximum incorpo¬ 
rated radioactivity. (f fewer than five values are be- 
tween 3% and 97% of the maxfmum revision, repeat 
the Assoy. Using the least-squares method of regres- 
sion analysis, plot the slope of each test specimen ver- 
sus the slope of the standard, excluding any vafues 
exceeding the maximum of each dilution set. Calcu- 
late the IJSP Sargramostim Units in each ml of the 
Sample solution in terms of the dilution that gives half- 
maximal activity. To convert this value to units of pro¬ 
tein/mg, divide the USP Sargramostim Units/mL by the 
weight, in mg/mL, of protein in the initial undrluted 
solution* 

Acceptance criteria: The potency is 73.0%-146<0% of 
the potency stated on the label in terms of USP Sar- 
gramostim Units/mg of protein. 

PERFORMANCE T1STS 

* Uniformity of Dosage Units (905): Meets the require- 
rnents for Content Uniformity 

SPECIFIC TESTS 

• Chromatographic Purity 

Solution A: TrifiuoroacetTC add and water (1:1000), 
filtered and degassed 

Solution B: Trmuoroacetic acid and acetonrtrile 
(1:1000), filtered and degassed 
Solution C: Dissolve 116.9 g of sodtum chloride in 2 L 
of water, adding 2 mL of trifluoroacetic add. 

Mobile phase: See Tobie 4. Make adjustments if neces- 
sary (see Chromatography <621), System Suitability). 


Table 4 


Time 

(mini 

Solution A 

Solution B 

Solution C 
{%) 

0 

55 

25 

20 

40 

15 

65 

20 


Standard solution: 1 mg/mL of USP Sargramostim RS 
in water 

Sample solution: Reconstitute Sargramostim for Injec- 
tion in water to obtain a 1 mg/mL solution of 
sargramostim. 

Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę: Ambient 
Flow ratę: 1 mL/min 
Enjection volume: 50 pL 
Analysis 

Samples: Standard solution and Sample solution 
tgumbrate the system with a Mobile phase consisting of 
55% Solution A, 25% Solution B, and 20% Solution G 
After injection of the solution under test, the composi- 
tion is changed linearly. The major peaks are from 
hypergiycosylated sargramostim and from the three 
glycosyfated forms of sargramostim, as indicated in the 
USP Sargramostim RS Data Sheet. 

Calculate the percentage of hypergiycosylated sar¬ 
gramostim in the Sample solution: 

Result - (ru/rr) x 100 

ro - peak response of hypergiycosylated 
sargramostim 

r T = sum of all the peak responses of sargramostim 
Calculate the percentage of each of the three 
glycosylated forms of sargramostim in the Sample 
solution : 

Result = (r u /rj) x 100 

r u = peak response of each ind!vidual glycosylated 
form of sargramostim 

rr = sum of all the peak responses of all three 
glycosylated forms of sargramostim 
Acceptance criteria: The peak responses of the Sample 
solution correspond to those of the Standard solution, 
and no peaks or shoulders are present in the chromato- 
gram of the Sompie solution that are not present in the 
chromatogram of the Standard sofution. NMT 5.6% of 
hypergiycosylated sargramostim. The percentages of 
each of the three glycosylated forms of sargramostim, 
in order of elution, are 25%-42%, 14%-32%, and 
35%-53%. 

* Constituted Solution: At the time of use, it meets the 
requirements in Injections and Implanted Drug Products 

* Bacterial Endotoxin$ Test (85): NMT 50 USP Endotoxin 

Units/mg 

* Safety: Meets the requirements m Biaiogicol Reactivity 

Tests, In Vivo (88), Safety Tests—Biologicafs 

* Steriuty Tests (71): It meets the reguirements when 
tested as directed in Test for Steriiity of the Product to Be 
Examined, Membranę Flltration , 

* m (791): 7.1-77, in the solution constituted as directed 

In the labeling 

* Water Determination, Method i (921): NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in hermetic containers 
at a temperaturę between 2° and 8°, 

* Labeling ; Label it to State the biologtcal activity in USP 

Sargramostim Units/vial and the amount of protein/vial. 









* USP Reference Standards <11) 

USP Endotoxtn RS 
USP Sargramostim RS 


Scaffold Bovine Permis_ 

(Title for this monograph—to become offidaf May 1, 2015) 

(Prior to May 1, 2015, the current practice of fabding the 
artkle of commerce with the name Bovine Acellular Der- 
mai Matrix may be continued) 

DEHNITION 

Scaffold Bovtne Dermis is a remodelable collagen scaffold 
derived from fetal or neonatal bovine skin- It is presented 
to the physidan as a fiat white sheet that is cut to size 
and hydrated in room-tempera turę stenie salinę solution 
before implantation. The sterife materiał is surgically se- 
cured, onlayed, and/or packed into deficient soft tissues 
soch as skin, tendon, muscle, and dura mater. In order to 
provide antimicrobial protection of the Scaffold Bovine 
Dermis, silver nitrate solution may be added to the Scaf¬ 
fold Bovine Dermis, resulting in łonie silver as a compo- 
nent The source feta! or neonatal bovine skin is mechani- 
cally and chemically processed to isofate the dermis and 
remove ceils and cellular components. To prevent the 
transmission of infectious disease, the manufacturing pro- 
cess has been validated to mactivate viruses potentially 
present m the source materiał- To prevent the spread of 
transmissible spongiform encephalopathies, the source 
materiał is acquired from appropriate geographic foca- 
tions in accordance with relevant guidelines subject to 
governmental oversight The product is inspected and 
tested to ensure that the product meets specifications. 

5PECIFJC TESTS 

• H1 STO LO GI CAL EVALUATlCW 
Solutions 

1% Acidifred alcohol solution: To 99 mL of 70% 
ethyl alcohol add 1 ml of hydrochloric acid (37.5%). 
Potassium alum solution: Dtssolve 100 g of potassium 
alum in 1000 mL of distilled water with the aid of heat 
and a magnetic slirrer. 

HematoxyNn-akohol solution: Dissolve 5 g of hema- 
toxylin (see Reagents, Indicators, and Solutions , Reagent 
Specifications) in 50 mL of 100% ethyl alcohol at room 
temperaturę. 

Hematoxylin solution: Slowly combine the 1000 mL 
of the Potassium alum solution with the 50 mL of the 
Hematoxylin-alcohoi solution. Bring to a boi! as rapidly 
as posslble. Remove from heat, and slowly add 2.5 g 
of mercuric oxide. Return the solution to heat until it 
becomes dark purple, remove from heat, and cool in a 
sink of cold water. 

Eosin solution: Dissoh/e I.Og of eosin Y, water soiu- 
ble, in 100 mL of distilled water. Dissolve 1.0 g of 
phloxine B in 100.0 mL of distilled water. Combine 
100 mL of eosin Y solution with 10 mL of phloxine B 
solution, 780 mL of 95% ethyl alcohol, and 4.0 mL of 
□lacial acetic acid. [Noi£—Filter daily before use.] 
BTuing agent: Dissolve 1.54 g of litnium carbonate in 
100 ml of distilled water. 

10% Neutral buffered formalin: To 6.5 g of dibasic 
sodium phosphate (anhydrous) and 4.0 g of monoba- 
sic sodium phosphate, add 900 mL of distilled water 
and 100 mL of formaldehyde (37%-40%). 

Sample preparation and stamrng: Remove a sample of 
the finisheo product with an 8.0-mm biopsy puncn. 

Place the sample in a labeled tissue cassette, and fix for 
24 h in 10% Neutral buffered formo lin. Dehydrate the 
sample in sequential soaks of the following: 70% ethyl 
alcohol (45 min), 80% ethyl alcohol (45 min), 95% 
ethyl alcohol (90 min), 100% ethyl alcohol (180 min), 
and xy!ene (90 min), Embed the sample in melted par- 


affin, cool, and cut 5-|um-thick sections with a micro- 
tome. Collect sections on microscope slides. Deparaf- 
f i niże the slides with xylene, and hydrate with distilled 
water. Stain in Hematoxylin solution for 6-15 min. Wash 
in running tap water for 2-5 min. Dip two times in 1% 
Addified alcohol solution . Wash briefly in tap water, Piace 
in Bluing agent until the sections are bright blue. Wash 
in running tap water for 10 min. Place in 80% ethyl 
alcohol for 1-2 min- Dehydrate, and elear through two 
changes each of 95% ethyl alcohol, 100% ethyl alco- 
hol, and xylene, 2 min each. Affix a coversIip over the 
tissue, Lismg an appropriate resinous mounting me¬ 
dium. The nuclei stain blue, the cytoplasm stains from 
pink to red, and the collagen frbers stain from pink to 
red. 

Mkroscopk and morphologioaf characteristics: The 
collagen fibers of the Scaffold Bovine Dermis stain pink- 
red, and no evidence of celi nuclei or cytoplasm is ap- 
parent in prepared histological sections, as shown in 
the USP Bovine Acellular Dermal Matrix Reference Pho- 
tomicrographs, 1 of products with acceptable histological 

appparanrp. 

• PROTEIN DETERMINATION 

Use the Kjeldahl nitrogen (protein) determination 
method to calculate the percent protein of the finał 
product, as directed in Nitrogen Determination <461 >, 
with the following specifics. Suitable eqmpment and 
procedures are readily available. 2 
Digestion: Prepare a rack of 15-20 Kjeldahl digestion 
tubes. in each, place 2.0-2.2g of the finał product, 0.2 
+ 0.05 g of ammonium sulfate, a metalik catalyst tab¬ 
let, 3 and boiling chipsa Prepare a blank tubę with cafa- 
lyst tablets ancfboihng chips (reagent blank). To each 
tubę add 15 mL of concentrated sulfuric acid, and then, 
very slowly, 3 ml of hydrogen peroxide (30%-35%). 
Place the digestion tu Des on a digestion błock, and heat 
to 410°. Digest for 60 ± 5 min, The mixture in the 
tubes should be a elear green. 

Drstillation: Add excess base (50% sodium hydroxide). 
Generally, for each 5 mL of concentrated sulfuric acid 
used in the digestion, 20 mL of 40% (w/w) sodium hy- 
droxide is reguired to make the digest strongly alkaline 
(pH >11). Mix each lube, and let cool to room temper¬ 
aturę. Distill each tubę to collect approximately 125 mL 
of total distillate in a fiask containing 25 mL of 4% boric 
acid. A reagent blank is run with each set, 

Titratron: Titrate the collected distillate with 0.2 N sul¬ 
furic acid to a neutral gray color end point. Record the 
volume of sulfuric acid used. 

Calculation: Calculate the percentage of protein: 

Resuit - [(mL of sulfuric acid - ml of blank) x N of 
sulfuric actd x A x Bj/weight of sample (g) 

A - millieguivalent weight N x 100 (%), 1.4007 
B = protein factor for meat, 6.25 
Acceptance criteria: i he percentage of protein m 
2.0-2.2 g of the Scaffold Bovine Dermis sample is be- 
tween 90.0% and 95.0%. 

• Lipid Analysis 

Analysis: A standard Soxhlel extraction apparatus is re- 
quired. Dry flasks in an oven/desiccator and weigh, re- 
cording the weight to the nearest 0.0001 g. Grind or 
cut into smali pieces 3,0-4.0 g of test materiał, and 
place into a thimble. Record tne weight of the test ma¬ 
teriał to the nearest 0.0001 g. Place the thimble of ma- 

[ These pholomicrographs are ayallable as a CD from the USP Reference Stan¬ 
dards coHection, available lo the reader through USP Customer Services. To 
order these and other Reference Standards, cali U800-227-S772 (U.S. and 
Canada), +1-301-881-0666 or 00-800-4875-5555 (select Europę); or go On¬ 
line to www.usp.org. Order item number 1535824. 

- A suitable device and a^sociated procedures tan be obtained from Labco- 
noco, 8811 Prospect Ave., Kansas City, MO 641 32-2696. 

5 A suitable catalyst is Pro-Pac CT-37, Alfie Packers, 8901 ) SC, Omaha, NE 
6E127. 

Ą Ccmmonly referred to as Henger granules. 
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tenal and 80-90 mL of petroleum ether into an extrac- 
tion fiask, and place into the Soxhlet extraction tubę. 
Reflux for 4 h. Collect all the ether into the fiask, and 
evaporate. Weigh the fiask, recording the weight to the 
nearest 0.0001 g. For the weight of Tipid, subtract the 
weight of the dean fiask from the finał weight of the 
ffask. Calculate the percentage of fipid on tne basis of 
the weight of the starling materiał 
Acoeptance criterra: The percentage of lipid in 
3.0-4.0 g of the Scaffold Bovine Dermis sample is be- 
tween 0% and 1.5%. 

* Loss on Prying (731): Calculate the moisture content, 
with the following specifics. Mince approximately 5.0 g 
of Scaffold Bovłne Dermis, and place it into an aluminum 
dish. Dry the sample in an air oven for 16-18 h at 
100^—102°, Caicufate the percentage of moisture In the 
sample taken: 

Dry matter % - [(weight of dried sample + pan (g) - 
weight of pan (g))/g of sample] x 100 


Moisture % = 100 - dry matter % 

Acceptance criteria; The moisture loss is NLT 10.0% 
and NMT 12.0% of the original sample weight. 

* Ash Determination 

Analysis: Place a sample of the finał product, about 
5,0 g, rn a kiln-drted porcelain crucible. Record the 
weight to the nearest 0.0001 g. Place the crucible con- 
taining the sample into an oven at 125° for 2-4 h. 

Then place the crucible containing the sample into a 
cool muffle furnace. Heat the furnace to 350°, and 
maintain the temperaturę until smoking ceases (gener- 
alfy about 20 min). Heat the furnace to 550°. Maintain 
the temperaturę for 2 h, Cool the crucible in a dessi- 
catof. Weigh the crucible, and record the weight to the 
nearest 0.0001 g. Calculate the percentage of ash: 

Result = [(weight of crucible + residue (q) - weight of 
crucible (g))/g of sample] x 100 

Acceptance criteria: The percentage of ash is between 
0% and 0.3%. 

* Carbohydrate Content 

Calculate the percentage of carbohydrates: 

Carbohydrate % = 100% - (protein % + lipid % + mois¬ 
ture % + ash %) 

Acceptance criteria: The percentage of carbohydrates 
is egual to or less than 0.0%. Because this is a calcu- 
lated value, influenced by the error inherent in the test 
methods above ( Protein Determinotion, Lipid Analysis, 
Moisture Content, and Ash Determinotion), a calcuiated 
value less than 0.0% is accepfable. 

* GEŁ Electrophoresis 

Solutions 

Oollagen ex±raction solution: Prepare a 0.5 M acetic 
acid solution containing 2 mM of ethylenediaminete- 
Iraaeetic acid (EDTA). 

2X Tns-glydne sample buffer: Prepare a 2X solution 
containing 63 mM Tris-HC! pH 6.8, 10% glycerol, 2% 
sodium dodecyl sulfate (SDS), 0.05% 2-mercaptoetha- 
nol, and 0.25% bromophenol blue.* 

1X Tris-glycine sample buffer: Prepare a solution con¬ 
taining a mixturę of 2X Tris-glycine sample buffer and 
water (1:1). 

SDS-PAGE running buffer: Prepare a solution contain¬ 
ing 25 mM of Tris pH 8.3, 192 mM of glycine, and 
0.1% of SD5. fi 


4 A suiUible sample buffer can be obUined from Irwitrogen Corporation, 1600 
Faraday Ave., P O. 6ox 6482, CarUbad, CA 92008. 

6 A suitable gel running buffer can be abtained from Bio-ftad Laboratories, 
1000 Alfred Nobel Dr., Hercules, CA 94547. 


Polyacrylamide gel: Prepare a Ths-HCI polyacrylamide 
gel with a 4%-20% gradient. 7 
Molecular weight marker: LJse a suitable molecular 
weight marker containing protein bands between 10 
and 250 kitodaltons (kDa). 

Staining solution: Prepare a solution containing 
0.25% (w/v) Coomassie brilliant blue R-250 (see Re - 
agents, Indicators, and Solutions , Reagent Spedfications) 
in 10% acetic acid and 10% n-propanol, 

Destain solution: Prepare a mixture of water, acetic 
acid, and n-propanol (8:1:1). 

Collagen preparations: Mince 0.5 g of Scaffold Bovine 
Dermis finał product. Weigh a sample of minced Scaf¬ 
fold Bovine Dermis, and add to a volume of Collagen 
extraction solution to obtain a concentration of 5 mg/ml 
(dry weight of Scaffold Bovine Dermis). Extract on a 
rocking platform at room temperaturę for 72 h. 
Analysis: Di lute acid-extractea collagen samples in 2X 
Tm-gtydne sample buffer to a concentration of 0.5 mg/ 
ml, and incubate for 5 min at 100°. Load the Polyocryh 
amide gel in the electrophoresis apparatus, and add 
SDS-PAGE running buffer to the top and bottom reser- 
voirs. Load 10 pi of Molecular weight marker in the first 
well of the Polyacrylamide gel and 10 jiL of IX Tris-gly- 
cine sample buffer in the seoond well, Load 10 pL (5 pg) 
of each Collagen preporation into subsequent gel wells. 
Attach the cathode and anodę to the appropriate termi¬ 
nal*, and apply 110 V to the gel. Run the gel until the 
bromophenol blue reaches the bottom of the gel. Re- 
move the gel from the electrophoresis apparatus, and 
place it in a tray containing enough Staining solution to 
cover the gel. Incubate the gel for 3 h on a rocker at 
room temperaturę. Compfetdy remove the Staining so¬ 
lution from the tray, cover the gel with Destain solution, 
and slowly rock the gel for 20 min. Remove the Destain 
solution, and repeat the destaining procedurę three 
times. Inspect tne gel for bands that have migrated 
from the origin. 

System suitability: All Molecular weight marker bands 
between 20 and 200 kDa are present. The lane con¬ 
taining IX Tris-glycine sample buffer do es not contain 
any bands. 

Data analysis: Where a protein band appears in the 
el, the molecular weight of this protein is determined 
y comparing the position of the band to that of the 
known Molecular weight marker. 

Specificity and acceptance criteria: The lanes of the 
Polyacrylamide gel that correspond to Scaffold Bovine 
Dermis show four major protein bands. Two bands, 
when compared to the Molecular weight marker, appear 
al 96 and 94 kDa. These two bands correspond to the 
monomeric alpha 1 and afpha 2 chains of collagen 
Type I, respectively. Another two bands appear close 
together at 200 kDa, which correspond to alpha 1 and 
alpha 1/alpha 2 collagen dimers. 

* Tensile Strength 

Procedurę: Cut test specimens 5-mm wide x 50-mm 
long from representative pieces from finał product lots* 
Measure the thickness of the specimens. Test the speci¬ 
mens with a commercially available materiał test sys¬ 
tem.* Mount and align each specimen, gripping 1 cm 
of the test specimen on both ends to ensure a test 
specimen gauge length of 3 cm. Puli the grips apart at 
30 mm/min wnile coneurrentiy measuring tne force ex- 
erted on the specimen. Record the maximum force (N) 
measured du ri ng the test 
Caiculate the tensile strength: 

Tensile strength (N/ mm 2 ) - maximum force ( N)f5 (mm) 
x thickness (mm) 

; A swi labie precast ac ryb mi de gel can be ębtained from Bio-Rad Laborato¬ 
ries, 1000 Alfred Nobel Dr„ Hercules, CA 9454 7. 

8 A suitable materia! test system is availabte from instron Corporation, 825 
Universłty Ave,, Norwood, MA 02062-2643. 
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Acceptance criteria: The measured tensile strength for 
each fot is NLT 5 N/mm 2 . 

* SUTURE RETENTION FORCE 

Analysis; Cut representative 1 -cm x 1 -cm test spęd- 
mens from finał product lob, Using an appropriate su¬ 
ture materiał (e.g., 40 polypropylene su turę), thread the 
suture 3 mm from the edge or the sample in the 
center, and puli through. Clamp approximatefy 5 mm 
of the opposite, unsutured end of the test specimen in 
the upper pneumatic grip of a commerdaJly avaiiable 
materia! test system. 9 The suture tails are hanging 
freeiy, Clamp the suture tails to the lower grip. Puli the 
grips apart at 20 mm/min whfle concurrently measuring 
the force exerted, Record the maximum force (A/) 
measured. 

Acceptance criteria: The suture retention force meas¬ 
ured for each lot i$ NLT 5 N for a 1-cm x 1-cm test 
sample of Scaffold Bovine Dermis. 

* Thermal Analysis 

Analysis: Heat a finał product sample of approximately 
10-20 mg at 2°/min from 30°-9G°, hydrate with water, 
and mcasure the thermal dwacteristlcs of each 
processed sample with a dlfferential scanning calorime- 
ter as directed in Thermal Analysis (891), 

Acceptance criteria: Scaffold Bovine Dermis displays a 
single thermal transition peak between 58* and 67°. 
ViSUAL INSPECTION 

Analysis: Visually inspect each piece of finał product 
under a white fight at a distance of 30-45 cm for color, 
the presence of partit u lates, and holes. 

Acceptance criteria: Scaffold Bovine Dermis is white, 
and neither particulates nor holes are yisible. 

Hydrahon Ratę 

Analysis: Cut a sample of finished product lot approxi- 
mately 1 cm x 1 cm. Fully hydrate the sample, as indr- 
cated by a change in color from white to gray* 
Acceptance criteria: The sample should be fully hy¬ 
dra ted in NMT 3 min when placed in room-tempera- 
ture salinę solution. 

CONTENT OF SlLVER 

Sample: Roli or fold a 4-cm x 4-cm sample of Scaffold 
Bovine Dermis tnto a labefed 50-ml Pyrex glass tubę 
containing 30 mL of 6.0% nitric acid, and cap tightly. 
Heat the sample tubę in a purified glycertn bath at 
100MG5* for 16 h. Remove the sample tubę from 
glycerin bath, and allow to cool to <30°, Transfer 
0.5 mL of the dissolved Sample Into a second Pyrex 
glass tubę containing 30 mL of 2.0% nitric acid pre- 
pared freshly on the day of use, and cap tightly. The 
Sample should be storea at room temperaturę 
(15 D -30 Ę ) until analysis is initiated. 

Analysis: The Sample is analyzed for tonie stlver via in- 
ducttvely coupled plasma-atomic emission spectrometry 
(ICP-AES), The instrument should be a computer-con- 
trolled emission spectrometer with background correc- 
tion capability. Accurateły weigh the Sample * Nebultec 
the Sample , and transport the resulting aerosol to the 
plasma torch. Element-specific spectra are produced by 
radio frequency inductively conducted plasma. Spectra 
are dispersed by a grating spectrometer, and the inten- 
sities of the Nne spectra are monitored at specific wave- 
lengths by a photosensitive device. Photo currents from 
the photosensitive devtce are processed and controlled 



background must be measured adjacent to the analyte 
wavelength during analysis. Four types of blanks are re- 
guired for the analysis: The calibration blank is used in 
establlshing the analytical curve. The laboratory reagent 
blank is used to assess possible contaminafion from the 
Sample preparation procedurę. The laboratory fortified 


*A suiUble materia! test system is availabie from Instron Corporation, fŁZS 
University Ave., Norwood, MA Q2062-264 3. 


blank is used to assess routine laboratory performance, 
A rinse blank is used to flush the instrument uptake 
system and nebulizer between standards and to check 
Solutions and sampfes to reduce memory interferences. 
Calibration and standardization: Before using this 
method, the user must optimize the plasma operating 
conditions. The purpose of plasma optimization is to 
provide a maxlmum signahto-background ratio. The 
use of a mass flow controller to regulate the nebulizer 
gas flow ratę greatly fadlitates the procedurę. 

Data analysis and calculations: Report results up to 
three significant figures as mg/kg on the dry weight 
basis, Calculate the concentration of silver in the 
Sample: 


Result = [C x V x Oj/W 

C s concentration in extract (mg/L) 

V - volume of extract (L) 

D = dilution factor {undiluted = 1) 

W = weight of sample aliquot extracted (g x 0,001 
- kg) 

Acceptance criteria: The content of ionic silver in the 
Scaffold Bovine Dermis must be morę than 100.0 pg/ 
cm 2 and less than 165,0jug/cm 3 as determined by 
ICP-AES, 

* STERILITY Tests (71): It meets the requirements, 

* Bacterial Endotgxins Test (85): It meets the require- 
ments as directed in Transfusion and Infusion Assemblies 
and Simifar Medical Device% (161). 

ADOmONAL REQUIREMENT$ 

* Packacinc and Storace: The packacje is a sealed foil 
pouch that provides an effective morsture, light, gas, and 
steriltty barner. Storę in ciean, dry conditions between 
15° and 30*. 

* Labeling: Label it to indicate that it is derived from bo- 
vine origin, The product is labeled to indicate its in- 
tended clinical use, It is labeled with the dimensions of 
the product, the expiration datę, the reguired storage 
conditions, the lot number, the part number, and the 
manufactureris name and address, The label indicates 
that the product is sterile and nonpyrogenic and is de- 
signed for single-patient, one-time use. The labeling cau- 
tions the user to inspect the packaging for damage and 
to discard the product if the packaging has been com- 
promised. The labeling also cautions the user to hydrate 
the product only in room-temperature sterile salinę 
solution. 

* USP Reference Standards (11) 

USP Authentic Visual References RS 
USP Bovine Acelfular Dermal Matrix Reference Photomi- 
crographs, 1 

These photomicrographs show the histological appear- 
ance of faifed, cell-containmg source materiał (Photo¬ 
micrographs 1 and 2) and or passing, processed, 
decellularized materia! (Photomicrographs 3 and 4). 
The samples were prepared as directecl in the test for 
Histological Evafuation in Specific Tests. 

USP Endotoxin RS 


Scaffold Humań Dermis 


DEFINiTION 

Scaffold Humań Dermis is derived from donated allograft 
human dermis that is processed to remove ceils and 
freeze-dried to remove moisture while presemng biologie 
components and structure of the dermal matrix. It is bi- 
ocompatible and supports remodeling by the rectpienTs 
own tlssue. The matrix is composed of native human der- 
mal architecture, consisting of collagen (malnly collagen 
Tyoe L with additional comoonents of collan^n Tvnp^ 111 
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and IV), chondroitin sulfate and hyaluronic acid glycosa- 
rmnoglycans, and elastin. The product can be provided in 
a sheet or powder form. 

The donated human skin is processed in a manner that 
rerhove$ all cellular cornponents, Including the epidemia! 
iayer and dermal tells* The resulting product is tnen ren- 
dered into a particulate form (microsized), with a mean 
particie size of less than 100 pm, by processing with a 
freezer mllL Scaffold Human Dermis does not contaln in- 
tact cells, celi nudei, or chemically induced crosslinks* 
Human skin used to produce Scaffold Human Dermis is 
obtained from sources that have passed applicable donor 
eiigibility reeiuirements for relevant communicable dis- 
eases. Scaffold Human Dermis is manufactured using ster- 
ile Solutions and equtpment under aseptic conditions, The 
finał product is inspected and tested to ensure that the 
product meets specifieations. 

SPECIFGC TEST5 

« HISTOLOGICAL EVALUATION 

Sucrose solution: Dissolve 20 g of sucrose in 100 ml of 
water. 

Tissue preparation: Submerge a 1.4-cm or greater size 
piece of Scaffold Human Dermis In normal salinę solu¬ 
tion to rehydrate the tissue for a minimum of 4^8 h. 

Cut three 1.5-cm x 0.5-cm pieces of Scaffold Human 
Dermis, and place each piece from the same donor lot 
into a suitable histological tissue cassette for routine his- 
tology processing ano paraffin embedding. Place the 
cassettes in 10% neutral buffered formalin 1 at room 
temperaturę for a minimum of 12 h. [Notę —the cas- 
settes may be kept at room temperaturę for 1 month.] 
From the same cfonor lot, cut a minimum of three !*0- 
cm x 0.5-cm pieces of Scaffold Human Dermis for im- 
munohistochemical (IHC) staining, and place in a vial 
containing the Sucrose solution . Storę at between 2° 
and 8° for a minimum of 4 h, but the product can be 
held in the solution for up to 2 weeks, 

Embedding and sectioning of histological samples: 
Place all cassettes to be processed into a suitable histo- 
fogical cassette basket Including one cassette containing 
formalin-fixed normal skin to serve as a process control. 
The fofiowing steps can be performed using a vacuum 
infiitration tissue processor. 2 At room temperaturę (37° 

± 2°), tissue samples that continue to fix in 10% neutral 
buffered formalin are dehydrated through graded rea¬ 
gent alcohol (70%, 80%, 95%, and 100%). 3 * The tissue 
samples are cleared in a xylene substituteH 
The tissue is infiilrated with paraffin 5 at 60°* The follow- 
ing embedding procedurę can be performed with the 
use of a hlstology tissue embedding unit, consisting of 
a thermal console, dispensing console, and cryo-con- 
sole, Open the histological cassette. Partially fili em¬ 
bedding molds with molten paraffin (60°). While keep- 
ing the paraffin heated, position the three tissue pieces 
on edqe in the paraffin so that cross-sections of tne 
Scaffold Human Dermis, once they are compfetely em- 
bedded, can be cut. Rapldly cool the paraffin so that it 
partially solidifies. CompJetely fili the embedding mold 
with additional molten paraffin (00°), and cool until 
completely solidified. 

Remove solidified paraffin blocks from embedding 
mokls for sectioning, Sectioning of paraffin-embedded 
samples can be performed on a suitable microtome. 6 
Clamp the tissue błock into the holder of the micro- 

1 10% Neutral buffered formalin can be purchased through Statlab Medfcal 
Products, Inc. Lewlsviile, TX. 

2 A suitable processor can be the Tissue Tek V.!.P. Model #1000 vacuum infit- 
tratJon tissue processor or the Lei ta AS PS 00 tissue processor. 

3 Graded ale oh ols: 70%, 30%, and 95% are prepared using 100% reagent 
atcohol, such as that purchased from Sfatlab Medical Products, Inc Lewisville, 
TX, 

[ 5uch as a dtrus clearing solvent from Richard-Allan Scientifrc, Kalamazoo, 

Ml. 

* 5 uch as Para piast, Extra, manufactured by McCormick Scientiflc, SC Louis, 
MO, 

6 Such as Leica RM 2155 or RM 2255 Rotary Microtome. 


tome. Fili a histological water bath with fresh water 
[Notę— A quarter teaspoon of gelatin may be added to 
the water bath for section adhesion,] Maintain the 
water bath at 39° ± 2°. Cut sections to a thickness of 
3-5 pm to form a ribbon, and gently lay the ribbon 
on the water bath. Place two consecutive sections on 
each glass microscope slide. 

Embedding and sectioning of immunohistochemical 
samples; Fili histology embedding molds with a cryo- 
protectant embedding media. Transfer tissue pieces 
from the Sucrose solution to the embedding media in 
the mold, orient so that cross-sections can be cut, and 
let sit for 1-30 min, Freeze the molds with Eiquid nitro- 
gen, and storę at -80°. Remove the frozen blocks from 
the molds for sectioning. Cryo-section each błock to 
4-7 jum in thickness, and place the sections on glass 
microscope slrdes* Place at least two sections on each 
slide. Slides can be stored at between -70 D and 
-85°. 

Hematoxylin and eosin sample staining: [NOTĘ— Storę 
all Solutions at room temperaturę.] 

1% Acid alcohol Solutions Alcohol, hydrochlorlc acid, 
and water (1309:20:509) 

95% Reagent alcohol solution: Alcohol and water 
(190:10) 

80% Reagent alcohol solution: Alcohol and water 
(160:40) 

Saturated lithium carbonate solution: Water, lithium 
carbonate (200:2), (v:w) 

Analysis: The slide with affixed tissue (sections) is 
deparaffintzed in three changes of xylene substltute, 
rehydrated in graded reagent alcohols (100% and 
95%), and rinsed in tap water The sections are 
stained with hematoxylin, rinsed, decolorized with 1% 
Acid alcohol solution , and neutral ized with Saturated 
lithium carbonate solution. The sections are counter- 
stained with 1% alcoholic eosin Y, dehydrated through 
graded reagent aJcohofs (95% and 100%) and xylene 
substitute, and then covers!ipped, A positive control is 
stained with each batch to ensure successful staining. 
Acceptance criteria: Adeguate staining is defined by a 
blue nudear stain and a pmk-red cytoplasm. Sections 
are assessed for tissue matrix integrity and are accept- 
able if they pass the following criteria: they must not 
show evidence of intact epidermal or dermal celis and 
must not show evidence of widespread coilagen dam- 
age (broken, condensed, or distorted fibers) or un- 
recognizabfe papillary Iayer, as shown in the USP Scaf¬ 
fold Human Dermis Reference Photomicrographs 7 of 
products with acceptable appearance. 
Immunohistochemical sample staining 
0.5 M phosphate-bufferea salinę, pH 7.4 (PB5): Pre- 
pare by combining 8.50 g of sodium chloride, 0.85 g 
of dlbasic sodium phosphate, and 0.54 g of monobasic 
potassium phosphate in 1 L water. Adjust the pH to 
7.4 with 1,0-3.0 M sodium hydroxide. Storę at room 
temperaturę, 

Diluent PBS: Combine 0.250 g of bovine serum albu¬ 
min, 25 ml of PBS, and 0.02-0.03 g of thimerosal. 

Storę at between 2° and 8 D for up to 1 year. 

Primary and secondary antibodies: Perform a titer 
assay to determine the optimaI diiution for each an- 
tibody when a new lot is used. Di lute in Diluent PBS as 
per titer assay* 

Human monodonal anti-type IV coilagen: 3 25- to 
100-jjL aliguots of concentrated antibody may be 
stored at between -70° and “85°. 


7 These photomicrographs aro available as a CD from the USP Reference Stan- 
dards collection, avai[able to the reader through USP Customer Services. To 
order these and other Reference Standards, cali 1-800-227-S772 (U.5. and 
Carada), +1-301-38T06fi6 or 00-800-4875-5555 (select Europę); or go On¬ 
line to www.usp.org. Order ftem number 153581 3. 

B A suitable primary antibody i s available from Sigma, 3050 Sprute 5L, St 
Louis, MO 63103, catalog #C1926, 





Humań monocfonal anti-MHC dass I: 9 100- to 

200-pL a!iquots of concentrated antibody may be 
stored at between -70* and -85°, 

Humań monodonal anti-MHC class lh 10 100- to 
200-jil aliquots of concentrated antibody may be 
stored at between -70° and -85°. 

Goat anti-mouse IgG (Fab-spedflc) peroxidase conju¬ 
gate:" 100- to 200-pl aliquots of concentrated an¬ 
tibody may be stored at between -70° and -85°. 
3,3-Diaminobenzidine staining kit or stable diam l- 
nobenzldme (DAB): 12 To make the working stain, 
consuft kit instructions. Storę the kit at between 2° 
and 8°. 3,3-Diaminobenzidine is light sensitive; mini¬ 
mum exposure to light is advisable. Stable DAB is 
stored at between 0° and -20°. 

3% Hydrogen peroxide: Storę at room temperaturę. 
Acetone: Storę at between -10° and -20°, 

Analysis for monodonal anti-MHC dass I and dass 
II: Frozen sections are obtained and slides are fixed in 
Acetone, Endogenous peroxides are blocked with 3% 
Hydrogen peroxide, A cocktail of Humań monodonal 
and MHC dass /, Humań monodonal anti-MHC dass il t 
and bovine serum albumin are applied to the sections, 
Sections are rinsed with PBS t and the secondary an¬ 
tibody, Goat anti-mouse IgG peroxidase conjugate, is 
applied. Foilowing the appfication of the secondary 
antibody, the sections are rinsed in PBS , and DAS is 
applied. The sections are then counterstained in hema- 
toxylin, decolonzed in 1% Add alcohol solution, neu- 
tralized in Saturoied lithium carbonate solution, dried, 
and coverslipped. 

Control slides: Normal skin samples are frozen and 
sectioned for control tissue. The positive control re- 
ceives exactly the same treałment as the test samples. 
The negative control is the same tissue section as the 
positive. The difference is that one critical stain step is 
omitted, sucli as the applicadon of the primary anti- 
bodies. Alf other stain steps are completed in accor- 
dance with the test slides. If acceptabie control stains 
are not achieved, the stain is repeated. 

Acceptance criteria: Adequate positive staining of sec¬ 
tions will appear brown in colon focal, and celT-associ- 
ated and will be dearly distinct from the background, 
as shown in the USP Scaffold Humań Dermis Reference 
Photomicrographs of products with acceptabie appear- 
ance for staining with MHC I and II antibodies. Nega- 
tive stain results appear elear with no brown staining; 
only a light blue nematoxyiin counterstam will be 
seen. 

Analysis for monodonal anti-type IV collagen: Fro¬ 
zen sections are obtained, and slides are fixed in Ace¬ 
tone, Endogenous peroxides are blocked with 3% Hy¬ 
drogen peroxide. Humań monodonal anti-type IV 
colfagen aiong with bovine serum albumin are applied 
to the sections. Sections are rinsed with PBS , and the 
secondary antibody, Goat anti-mouse IgG peroxidase 
conjugate , is applied. Foilowing the applkation of the 
secondary antibody, the sections are rinsed in PBS t and 
DAB is applied. The sections are then counterstained in 
hematoxylin, decolorized in 1% Add olcohol solution , 
neutralized in Saturated lithium carbonate solution , 
dried, and coversfipped. 

Control slides: Normal skin samples are frozen and 
sectioned for control tissue, The positive control re- 
ceive$ exactly the same treatment as the test samples, 
The negative contro! is the same tissue section as the 
positive. The difference is that one critical stafn step is 
omitted, such as the applicatlon of the primary anti¬ 
bodies. Ali other stain steps are completed in accor- 

9 A suitabfe primary antibody is available from VMRD Inc., PO flox 502, Puli- 

man, WA 99163, ca ta log SH58A. 

10 A suitabte primary antibody iś awailable from VMRD Jnc., PO Box 502, 

Pullman, WA99163, catalog ETH14B. 

11 A suitable secondary antibody is available from Sigma, 3050 Spruce St., St. 

Louis, MO 63103 cat M9917. 
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dance with the test slides, If acceptabie control stains 
are not achieved, the stain is repeated. 

Acceptance criteria: Adeguate positive stain results 
will reveal a brown stain in the location of the base- 
ment membranę, as shown in the USP Scaffoid Humań 
Dermis Reference Photomicrographs of products with 
acceptabie appearance for staining with collagen type 
IV antibodies. Negative stain results appear elear with 
no brown staining; only a light blue hematoxyiin 
counterstain will be seen, 

* BrocHEMKAL Analysis 

Sampfe solution: Submerge 20 mg of Scaffold Humań 
Dermis in norma] salinę solution to rehydrate the tissue 
for a minimum of 4-8 h, Freeze the sam ple, and mili 
using a freezer rnilN 3 Suspend in 10 mL of 4 M guani- 
dine hydrochloride, 50 mM sodium acetate, 5 mM 
EDTA, 0.1 mM phenylmethylsulfonyl fluoride (PM5F), 

10 mM N-ethylmaleimide (NEM), 0.2% Tnton X-100, 
pH 5.8, and extract for 48 h at 4°, with agitation. Cen- 
trifuge for 10 min at 4° and 23,500 g. Remove the 
supernatant, and digest with 20 |il of chondroitinase 
ABC, 14 1 millt-Unit/jjL. Analy ze for Glycosaminoglyęan 

(GAG) content and Immunochemkal analysis of decorin 
(below), For Collagen content analysis, wash the pellet 
three times with 10 mL of deronized water, centrifuging 
for 10 min at 4° and 23,500 g after each wash. Resus- 

S ł in a minimal amount or water, freeze at -80°, and 
ilize. Resuspend 20 mg of the lyophilized pellet in 
L of 0,5 M acetic acid containlng 100 pg of pepsin 
per mg of tissue, and ineubate ovemight at 4° with 
agitation. Remove undrgested materiał by centrifugation 
at 23,500 g for 20 min. 

Colfagen content 

Sampie buffer: Rrepare as directed for Sampfe Buffer ? 
in Śiotechnoiogy-Denved Artides — Poiyacrylamide Gel 
Electrophoresis <1056), Electrophoretk Separation . 

Sampie collagen solution: Add 20 pL of the superna¬ 
tant from the Sampie solution to 20 pL of Sampie 
buffer , mix, and ineubate at 60° for 15 min. 

Control samples: Rrepare suitable positlye control 
samples (human placental collagen types I 15 and III 16 ) 
similar to Sampie collagen solution. 

Cel electrophoresis: Load 40 pL of each of Sampie col¬ 
lagen solution and the Control samples onto a 6% acryl- 
amide gel, perform the electrophoretk separation, and 
stain with Ćoomassie brilliant blue as directed under 
Biotechnofogy-Derived Artides—Poiyacrylamide Gel Elec¬ 
trophoresis <1056), 

Acceptance criteria: The bands obtained from Scaf¬ 
fold Human Dermis are distinct and cleariy visible at a 
mobility similar to that of the bands obtained from the 
collagen types I and III control samples. No smears 
corresponding to degraded collagen types I and III are 
found on the gel. 

Glycosaminoglycan (GAG) content 
Sampie GAG solution: Usc 15 pL of the supernatant 
prepared as directed for Sampie solution. 

DMMB reagent: Dissolve 16 mg of 1,9 dimethyl- 
methylene blue (DMMB) in 5 mL ethanol. Add 
3.24 mL of formie acid and 2.94 mL of 10 M sodium 
hydroxide. Bring to 1000 mL with water. 

50 mM Sodium acetate solution: Dissolve 1.03 g of 
sodium acetate in 250 mL of water. 

Anafysrs: Add 15 pi of Sampie GAG solution to each 
welf of a 9ó-wel1 microtlter piąte. To each sampie well, 
add 200 pL of DMMB reagent and 35 pL of 50 mM 
Sodium acetate solution. Read the samples on a spec- 
trophotometric microplate reader at 540 nm, using 
595 nm as a reference. Perform the same procedurę 

Such os SPEX/CertiPrep Froezer/Milt 

14 Su table chondroitinase is avaifable from Seikagaku, Tokyo, Ja pan, catalog 
#10C'330. 

Su table type I collagen is avai!ab!e from Sigma, 3050 Spruce 5L, St. Louis, 
MO 63103; caialog UC7774. 

tł Su labie type HI collagen is avatlable from Sigma, 3050 Spruce St, St Louis, 

MO rMalnn itCĄAn? 





on a sample of bovine collagen type I 17 negative eon- 
troi and positive Controls hyaluronk aeid 10 and chon- 
droitin sulfate, 19 using 15 pL of 3 mg/mL Solutions 
from each of the Controls. 

Acceptance critena: Scaffold Humań Dermis contains 
glycosaminoglycans (GAG) as represented by positive 
control standfards. GAG concentration can be deter- 
mined by the preferential binding of DMMB dye to 
negatively charged tons such as sulfated GAGs. 

Immunochemical analysis of decorin 
Sample decorin solution: Submerge 100-200 mg of 
Scaffold Humań Dermis in norma! salinę solution to 
rehydrate the tissue for a minimum of 4-8 h. Using a 
freezer mili as outlined above, extract the tissue in a 
solution of 4 M guanidine hydrochloride, 50 mM so- 
dium acetate (pH 5.8) containmg 5 mM EDTA, OJ 
mM PMSF, and 10 mM NEM for 24-48 h with agita- 
tion at 4°. Centrifuge the extracted tissue at 23,500 g 
for 10 min, and remove the supernatant 
Nitro blue tetrazoffum (NBT): Dissolve 0,5 g in 
10 ml_ of 70% dimethyl sulfoxide (DMSO). Storę in 
the dark at room temperaturo. 
5-Bromo-4-chloro-3-indolyl phosphate (BCIP): Dis- 
solve 0.5 g in 10 ml of 100% DMSO, Storę in the dark 
at room temperaturę. 

Al kalinę phosphatase buffer: 100 mM sodlum chlo- 
ride, 5 mM magnesium chloride, 100 mM Tris(hydrox- 
ymethyl) aminomethane hydrochloride, pH 9.5. Filter, 
and storę at 4°, 

Chromogenie substrate mixture: Mix 66 pL of NBT 
and 33 pL of BCIP in 10 mL of Alkaline phosphatase 
huffer. 

Blotting buffer li 50 mM Tris buffered salinę, pH 7.4, 
with 0.1% Tween 20 (TBST) 

Blotting buffer 2: 5% blotting grade milk in TBST 
Blotting buffer 3: 0.1% blottmg grade milk in TBST 
Analysis: Run an aliouot of Sample decorin solution on 
an 8% polyacrylamioe ge! at 100 V for approximate!y 
60 min along with 100 pg of recombinant decorin 20 
positive control, bovine type I collagen 21 negative con¬ 
trol, and prestained molecular weignt marker, and 
transfer to a polyvinylidene fluoride (PVDF) membranę 
according to the following procedurę. In a shallow 
tray, soak two sheets of wh atman paper and two 
pieces of sponge in transfer buffer (200 mM glycine, 

25 mM tris, and 20% methanol, pH 8.3). Soak the 
transfer membranę in methanol before soaking in the 
transfer buffer, Equllibrafe the gei in transfer buffer for 
10 min. Assemble the tank transfer apparatus accord¬ 
ing to manufacturer's instructions. Layer the following 
items wlthin the apparatus in proper order: sponge, 
paper, gel, PVDF membranę, paper, and sponge. 

Clamp the apparatus closed. Connect the electrodes, 
and transfer the gel bands to the membranę at about 
100 V at 4 Q for about 1 h. Using prestained protein 
molecular weight marker, and staming the gel after 
ełectro-blotting, allow for visual determination of trans¬ 
fer completion. When transfer is complete, disconnect 
the transfer apparatus, and carefully remove the mem¬ 
branę, Błock the membranę for at feast 1 h with Blot¬ 
ting buffer 2 t cover, and shake gently for 30 min. Wash 
the membranę three times for 5 min each with Blot¬ 
ting buffer L Add rabbit anti-human decorin primary 
antibody, 22 diluted to 2 pg/mL in Blotting buner 3, to 
the membranę, and ineubate for 1 h with gende shak- 

w Suitable type I collagen is available from lnvitfogen, 1600 Faraday Ave., PO 

Box 6482, Ćarlsbad, CA, 92008 catalog #100. 

,s Suitable hya tu ronić acid is ayaiłable from Sigma, 3050 Sprute St., St. Louis, 

MO 63103, catalog #H1S76. 

Ip Suitable chondroitfn sulfate is avarlabfe From Sigma, 3050 Sprute St., St. 

Louis, MO 63103, catalog tfC43B4. 

K 5uitablę decorin is avaifable from R&D Systems, 614 McKinley Place NE, 

Minneapalis. MN 55413, ca talon #143DET0G. 

Suitable type I collagen is avaifable from lnviŁrogen, 1600 Faraday Ave., PO 

Box 6482, Ćarlsbad, CA 92008. 

27 Suitable primary antibody is avaiiabfe from BłoVision, 980 Linda Vista Ave., 

Mountain View, CA 94043. ca talon ff3645l00. 


ing. Wash the membranę three times for 5 min with 
Blotting buffer L Add goat anti-rabbit IgG secondary 
antfbody conjutjated 21 to alkafine phosphatase, diluted 
1:3000 in Blotting buffer 3, to the membranę, and in¬ 
eubate for 1 h with gentle shaking. Wash the mem¬ 
branę three times for 5 min with Blotting buffer h Add 
10 mL of Chromogenie substrate mixture f and ineubate 
untrl color has developed, When the bands are clearfy 
visible, stop the devek>pment reaction by rinsing the 
membranę with water. 

Acceptance crlteria: The decorin band obtained from 
Scaffold Humań Dermis is the only band on the gel 
and is clearly visible at a mobiiity similar to the band 
obtained from the control sample recombinant 
decorin. 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The total aerobic microbial 
count does not exceed 100 cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10 cfu/g. 
Scaffold Humań Dermis meets the reguirements of the 
tests for the absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa, 

* Particle Size Analysis 

(See Particulate Matter in Injections (788),) 

[Notę—T est speciflc to the powder form] 

Sample: 100 mg of powder form of Scaffold Humań 
Dermis materiał 

Analysis: Add the Sample to 25 ml of salinę in a clean 
5Q-mL conital tubę. Rehydrate and dtsperse the part!- 
des by probe someation at 20 watts for 60 s. Place an 
appropriate aliguot of sample suspension in an appro- 
priate liquld particie counter (LPC) for analysis by laser 
light obscuration {fight extinction), 

Acceptance critena: The mean particie size is NMT 100 
pm, 

ADDITIONAL REQUIREMENT5 

* Labeunc: The package label indicates the weight of the 
Scaffold Humań Dermis materiał enclosed. The label also 
contains the lot number, the expiration datę, the trade 
name, the required storage conditions, the dosage infor- 
mation, and manufacturer and/or distributor contact In¬ 
formation. w lnstructions for Use/' which indudes a sum¬ 
ma ry of records used to make donor eligibillty 
determlnation and necessary Information for properly us¬ 
ing the product for its intended use, is provided with 
each un*t. 

* Packaceng and Storage: Scaffold Humań Dermis is 
aseptically packaged and suppfied in a freeze-dried con- 
figuration in a double poucn configuration, ft is supplied 
in various sizes and thicknesses. The powder configura¬ 
tion is supplied in a slngJe-use delivery syringe packaged 
in a hermedcafly sealed pouch. Scaffold Humań Dermis es 
stored between 1° and 10° and labeled with the expiry 
datę. 

■ USP Authentic Visual References (11) 

USP Scaffold Humań Dermis Reference Photomicro- 
graphs: the sam pies were prepared as directed in the 
test for Histoiogicoi Evatuation. These photomicrographs 
show the hlslological appearance of passing histologf- 
cal evaiuation with no evidence of intact epidermal or 
dermal cells, and no evidence of collagen damage 
(photomicrographs 2-6) and of failed materiał with 
collagen damage and condensed papillary dermis or 
attacned epidermal remnant (photomicrographs 
7-10), Passing and failed materiał are compared to 
photomicrograph 1 showing the staining of un- 
processed normal human skin with intact epidermal or 
dermal cells, Photomicrographs 11 and 12 are nega- 
tive and po$itive Controls for the analysis of immunos- 
taining with MHC I and II antibodies. Photomicn> 
praphs 13 and 14 are negatiye and positive Controls 
For the analysis of immunostaining with collagen type 

A suitable secondary ant!body is available from Sigma. 3050 Spruce St., St. 

Louis, MO 63103. cat UA99U 
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IV antibodles. For both types of staining, a passing 
po5itive stain will appear brown in color, focal, and 
cell-assodated, whereas a failed negative stain will ap¬ 
pear elear with no brown staining. 


Scaffold Porcine Bladder 


DEFINITION 

Scaffold Pordne Bladder is derived from porcine urinary 
bladder walis obtained from a certified dosed pathogen- 
free berd. The bladder walis are processed by both me- 
chanfcaf and Chemical methods that result in a stenie, 
decellulanzed materiał retaining a basement membranę 
with type IV collagen. Scaffold Porcine Bladder is manu- 
factured in single and multi-layered lyophilized sheets as 
well as powder forms. 

0DENTIFDCATION 

[Notę—P owdered and multi-layered product forms must 
meet the regmrements for Identification as single sheets 
before conversion to the other product types.] 

* A. fMMUNOHISTOCHEMISTRY FOR TYPE IV COLLAGEN 

Difuent; Trls-buffered salinę (TBS) containing suitable 
amounts of normaI serum, surfactant, and a preserva- 
tive T 

Primary ant!body: Rabbit anti-human collagen IV, 2 
cross-reactive with the correspomding porcine protein, 
diluted 1:500 in Difuent 

Negative control solution: Diluted normal rabbit se¬ 
rum 3 

Secondary antibody: About 25 pg/mL of polymerized 
alkaline phosphatase-labeled anti-rabbit lgC J m Diluent 
Sample preparations: Formalm-flxed, paraffin-embed- 
decf tissue sam pies are prepared, one per device, and 
sectloned at a thickness of 5 pm using suitable, valb 
dated methods. [Notę —See also Preparation of Biofogical 
Specimens for Histologic and fmmunohistochemlcal Analy- 
sis (1 285) for helpfuf but not mandatory guidance.] 
Posjtive Controls include normal porcine bladder, which 
is known to contain collagen IV at the location of the 
epithelial basement membranę, An additional sample of 
Scaffold Porcine Bladder is used as a negatlve control 
and ineubated with Negative controI solution rather than 
Primary and body in the Analysis. One negative and one 
positlve control section are used per test group. Before 
staining, sections are dewaxed with a suitable solvent 5 
for 5 min, immersed in 100% ethanol for 5 min, then 
washed after the alcohol step and between each subse- 
Cjiient immunohistochemical step in a suitable buffer 6 
three times for 5 min each. Notę that all immerslons 
and washes are done at ambient temperatures. 

Analysis: Sample preparations are then treated for 10 
min with a suitable enzyme 7 to retneve the type IV t_ul- 
lagen antigen followed by rinsing as above. Except for 
the negative contro! sample, the Primary antlbody Is 
then added for 30 min followed by rinsing as described 
above For the negative control sample, Negative contro! 
solution is added to the sample for thss incubation, 
rather than Primary antibody. Next the Secondary an - 
tibody is added for 30 min followed by rinsing as de- 
scrfbed above and then a finał rlnse In deionized water 
for 5 min. A suitable enzyme fl substrate is added for 5 
min followed by three rlnses of 5 min each fn deionized 
water to stop the reaction. The tissue is then stained 

1 Induded in Leica Biosystems kil catafog #AR9352 or a suitable alternative, 
Mbcam ca La log #a bó 58ć or a suitable alternative, 

1 Leica Biosysterns catalog #PAG777 or a suitabFe ajternatiye. 

11 A suitable antibody source is catalog #BA-10G0, from Vector, Burlingame, 

s te i ca Biosystems ca ta log #AR9222 or a suitable alternative. 

° Lei ca Biosystems ca ta log #AR9590 or a suitable alternative. 
ł Lei ca BiosysLems catalog SAR9551 ora suitable aitemalive. 

B Enduded m Leica Slosystems kil catalog #059390 or a suitable altemative. 


with a hematoxylin solution 9 for 5 min followed by two 
rinses of 5 min each in deionized water then one rinse 
In a suitable buffer 10 for 5 min. The tissue is then placed 
in a ciarifying buffer 1 11 for 10 min, followed by three 
washes for 5 min each fn a suitable buffer The tissue 
sections are then dehydrated in 100% alcohol, followed 
by xylene, and then a coverslip is mounted on each 
section using a suitable mounting medium. 12 Sections 
are examined with a light microscope at 40x 
magnification. 

System suitability criteria: Negatlve Controls should 
not contain any magenta staining, and positive Controls 
should have magenta staining. 

Acceptance criteria: Intense magenta staining (inten- 
sity of magenta staining should oe simllar to that ob- 
served with the positive Controls) for the basement 
membranę protein type IV collagen must be observed 
on the luminal surfaee of the Scaffold Porcine Bladder 
sample. 

* B. Periodic Acid-Schiff Stain for Basement Membranę 
Structure 

Sample preparations: Forma!in-fixed, paraffin-embed- 
ded tissue sam pies are prepared, one per device, and 
sectioned at a thickness of 5 jum using suitable, valh 
dated methods. [Notę —See also {1285) for helpful but 
not mandatory guidance.] Positive Controls include nor¬ 
ma! porcine bladder and a eanlne positive tissue con¬ 
trol. Two positive control sections are used per test 
group. Before staining, sections are dewaxed with a 
suitable solvent 13 for 5 min, then immersed in 100% 
ethanoi for 5 min, followed by a graded series of alco- 
hols of 5 min each, ending in distilled water for 5 min. 
Analysis: Sampje preparations are placed in a 0.5% peri- 
odic acid solution 14 tor 5 min foltowed by several 
washes in distilled water. The sections are then placed 
in a room temperaturę Schiff reagent solution 15 for 15 
min, followed by rinsing with runnlng, lukewarm water 
for 10 min, The sections are then immersed in a hema- 
toxylin solution 16 for about 1 min, followed by rinsing 
in distilled water for 30 s. Sections are then placed in a 
bluing reagent 17 for 1 min, followed by rinsing in dis- 
tllied water for 30 s. The stained sections are then 
placed in 95% ethanol for 1 min, then 100% ethanol 
for 1 min, then three washes tn xylene for 1 min each, 
followed by mounting a coverslip over each section us¬ 
ing a suitable mounting medium. 18 Stained sections are 
exammed with a light microscope at 40x magnification. 
System suitability criteria: Positive Controls snould 
have dark purple staining. 

Acceptance criteria: Intense dark purple staining (In- 
tensity of dark purple staining should be similar to that 
observed with the positive Controls) for basement mem¬ 
branę must be obsen/ed on the luminal surfaee of a 
single Jayer of scaffold, 

SPECIFIC TESTS 

o Tensile Strength of Sheet Forms 

[Notę —Powdered products must meet the reguirement 
for Tensile Strength of Sheet Forms before conversion to 
powden] 

Sample preparation: Cut the test specimens using a 
dog bonę die template with a narrow width of 0.125 in 
and an overall length of 2.50 in, from a representative 
of the finał product. 

Analysis: Hydrate the materiai. Test using an Instron 
materia! testing system. Set the distance between the 

''Dato catalog ^CS700 or a suitabfe a]ternative, 

l0 Leica Bfosystems calalog #AR9590 or a suitable alternative. 

11 Leica Biosystems calalog #3802918 or a suttable allemcitive. 

! -ThermoSdentific catalog #8312-4 or a suitable alternative. 

13 Lerca Biosystems catatog #AR9222 or a suitable alternaUve. 

‘^Ridiard Allen cataJog #87007 or a suitable alternatrwe, 

^Richard Allen caUlog #87007 or a suftable alternative. 

^Richard Allen catalog #87007 or a suitable alternative. 

17 Richard Allen catalog #7301 or a suitable aJternatlve, 

^ThermoScientifit catalog #8312-4 or a suitable altemative. 
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grips to 1 in and the crosshead speed to 0,5 in/min 
(12.7 mm/min), Secure the test sample in the bottom 
and top test grips. Start the test ano run until sample 
failure. 

Cakulations: To determine strain, take the extensron at 
failure (li), subtract the extension at pre-load (li), and 
divide the difference by extension at pre-load (li). Multi- 
ply by 100 to convert to a percentage. 

Acceptance critena: >10% strain 

* Steriuty TestS (71): Meets the requirements 

* Bacteriai Endotoxins Test (85): It eon tai ns NMT 20 
USP Endotoxin Unlts/device or per 1000 mg of powder. 

ADDITIONAL REQUIREMENT$ 

* Packaging AND Storage: Sheets are paefcaged in single- 
use, double barrier, peei-open pouches. Powder forms 
are stored in a glass Yial or other Container within a peei- 
open package. Storę under dean, dry conditrons, be- 
tween 15 c and 30°. 

* Labeung: The package label indicates dimensions or mg, 
as applicable, of the Scaffold Porcine Bladder device, as 
well as the lot number, expiration datc, and rcquired 
storage conditions. The label is also marked "Stenie" fol- 
lowed by an "R" for irradtation method of sterilization. 

* USP Reference Standards (11) 

USP Endotoxin RS 


Scaffold Porcine Smali Intestinal 
Submucosa _ 

(Monograph title change^to become offidal December 1, 
2015) 

DEFINITION 

Scaffold Porcine Smali Intestinal Submucosa is a collagen- 
based scaffold, translucent and off-white in color. It is ob- 
tained from the smali intestinal submucosa layer of the 
domestic pig (Sus scrofa l.). This layer has been mechani- 
calfy separated from the adjoining fayers of the intestine 
to remove the serosal, mucosal, and muscular elements, 
The isolated submucosa is chemkally cleaned, decellu- 
larized, freeze-dried, and terminally sterilized. Scaffold Por¬ 
cine Smali Intestinal Submucosa afso undergoes a viral in- 
actiyation; the inactiyation method is yalidated using 
parvovlrus, reovirus, pseudorabies vlrus, and leukemia ret- 
rovirus as the test viruses, By dried welgh t, Scaffold Por¬ 
cine Smatl Intestinal Submucosa consists of about 70% 
rotein, about 20% carbohydrate, and about 7% lipid, 
he protein component is primanly collagen type I, with 
minor amounts of elastin and collagen type III, collagen 
type IV, and collagen type VI. In adattfon to these connpo- 
nents, addltional extracellular matrix components, such as 
glycosaminoglycans and fibroblast growth factor-2, are 
also retamed. 

5PECIFIC TESTS 

* Fibroblast Growth Factor-2 Content 

Sterile PBS solution: 8.065 g/L of sodium chloride and 
0.2 g/L of potassium chloride in 0.01 M sodium phos- 
phate buffer, pH 7.4 

Sample solution: Obtain a 1-cm 2 sample of Scaffold 
Porcine Smali Intestinal Submucosa, welgh, and sub- 
merge in 400 pL of Sterile PBS solution. Pu lverize the 
tissue for 90 s using a tlssue grinder, intermfttently 
checking to be surę that the fissue remains immersed m 
the Stenie PBS solution and becomes homogenized. 
Centrifuge at 12,000 x g for 5 min at 4°. Use immedi- 
ately upon preparation. 


Analysis: Examine duplicate aliquots of the Sample solu¬ 
tion by a suitably sensitiye ELISA method. 1 
System suitability: The analysis is considered valid if 
the ELISA kit generates a linear standard curve with the 
square of the correlation coeffident (r 2 ) NLT 0.95, and if 
the duplicate aliguots of the Sample solution yield results 
that are within 20% of each other, 

Acceptance criteria: The ayerage content of fibroblast 
rowth factor-2 is NLT 10,000 pg/g of Scaffold Porcine 
mail Intestinal Submucosa. 

* Glycosaminoglycan Content 

1,9-Drmethyimethylene blue solution: Mfx 95 mL of 
0,1 M hydrochloric acid in 500 mL of water. Add 
16 mg of 1,9-dimethylmethylene blue, 3.04 g of amino- 
acetic add, and 2.37 g of sodium chloride. Dilute with 
water to 1 L, and adjust to a pH of 3.0 with sterile 
Solutions of either 1.0 M sodium hydroxide or 1,0 M 
hydrochloric acid. Storę in low-actinic glassware. 

Sterile PBS solution: 8,065 g/l of sodmm chloride and 
0.2 g/L of potassium chloride i n 0.01 M sodium phos- 
phate buffer, pH 7.4 

Pro te i i tase K solution: 600 Units/mL of Tritirachium al¬ 
bum proteinase K 

Stock heparin standard solution: 1 mg/mL of heparln 
Heparin standard curve Solutions: Use Stock heparin 
standard solution to prepare three Solutions containing 
20, 50, and lOOjjg/mL of heparin. 

Sample solution: Prepare samples in duplicate. Accu- 
rately weigh about 25 mg of Scaffold Porcine Smal) In- 
testmal Submucosa and cut into smali pieces (roughly 
2 mm x 2 mm). Transfer to a 1,5-mL microcentrifuge 
tubę, and add 180 jiL of Sterile PBS solution and 20 jliL 
of Proteinase K solution. Mix, and ineubate the sample 
at 56° for 15 min; during the ineubation, mix intemnft- 
tentiy on a vortex mixer. Cool the sample to room tem¬ 
peraturę. Dilute with water to obtain a concentration of 
12.5 mg/mL of digested Scaffold Porcine Smali Intesti¬ 
nal Submucosa, 

Blank solution: Water 

Collagen control solution: Accurately welgh about 
25 mg of a bovine collagen, type I, that contains less 
than 1 of glycosaminoglycan/mg. Transfer to a 1.5- 
mL microcentrifuge tubę, and add 180pL of Sterile PBS 
solution and 20 uL of Proteinase K solution . Mix, and in¬ 
eubate the sample at 56° for 15 min; during the ineu¬ 
bation, mix intermittentiy on a vortex mixer. Cool the 
sample to room temperaturę. Dilute with water to ob¬ 
tain a concentration of 12.5 mg/mL of digested bovine 
collagen. 

Analysis 

(See Ultraviolet-Visible Spectroscopy (857),) 

Add 2.5 mL of 1,9-Dimethylmethylene blue solution to 
triplicate 1 00 -j.lL aliguots each of Heparin standard 
curve Solutions, Sample solution, Blank solution , and Col¬ 
lagen controi solution. Mix on a vortex mixer for 1 s 
and immediately read the absorbance at 525 nm. 
Generate a standard curve of absorbance yersus con¬ 
centration using the averages of each Heparin standard 
curve solution , correct ing for the blank, and calcu la te 
the regression linę and regression coeffident. The con¬ 
centration of glycosaminoglycan in the Sample solution 
and the Collagen control solution is determined directly 
from the regression linę. If the absorbance of the Sam¬ 
ple solution is greafer than the highest Heparin stan¬ 
dard curve solution, then dilute the Sample solution ap- 
propriately, and repeat the Analysis detalled in this 
section, 

System suitability: The test is considered valid if the 
regression curve has a square of the correlation coeffi- 
cient (r 2 ) NLT 0.95; the triplicate aliguots of the Sample 
solution and Collagen control solution yield results that 
are within 20% or each other, respectively; and the av- 

1 A Hiitabfy sensitive ELISA test kit for the ątraniitation tan be ahtained from 

REjD SyUems Inc, 614McKintey Place N.E., Minneapolis, MN; product num- 
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erage glycosammoglycan content of the Sample solution 
is statistically greater than the Collogen control solution 
using one-tailed, unequal variances, Ntest at a= 0.05. 

Acceptance crlteria: the average glycosammoglycan 
content of the Sample solution is NLT 2 pg/mg, 

* Bioactivitv 

[Mote—A septic celi culture technigues must be used 
throughout the performance of thrs test.] 

Modified RPMI-1640 culture medium: Prepare a sterile 
solution that eon tai ns the components included in Tahle 


labie 1 


Componwit 

Content 
(mq/L) | 

Caleium chloride 

264.9 

Ferrk ni tratę, nona hydra te 

0.10 

Potassium chloride 

400,0 

Maonestum sulfate, heptahydrale 

200,0 

Sodium chloride 

6,400.0 

Sodium blcarbonate 

3,700.0 

Sodium phosphate, monobaslc, monohydrate 

125.0 

Giucose 

4,500.0 

Phenoi red 

15,0 

Sodium pyruvate 

110.0 

L-Arainine hydrochioride 

84.0 

L-Cystine 

48.0 

Aminoacetic add 

30.0 

i-Histidine hydrochioride, monohydrate 

42,0 

L-lsoleudne 

104.8 

L-Leudne 

T04.8 

L-Lvsine hydrochioride 

146.2 

L-Methionine 

30.0 

L-Phenvfalanine 

66.0 

L-Serine 

42.0 

L-Threonine 

9S.2 

i-Tryptophan 

16,0 

1 L-Tvrosine 

72,0 

L-Valine 

93.6 

L-Caldum pantothenate 

4,0 

Cholinę chloride 

4.0 

Folie acid 

4,0 

Inositol 

7.0 

Nicotinamide 

4,0 

Pyridoxine hydrochioride 

4.0 

Ribofiavin 

0,40 

Thlamine hydrochioride 

4.0 

Sodium Theotaneśuifonic add 

2383.0 


Penldllin-streptomydn solution: 10,000 U5P PenicNIin 
Units of penitillin/mL and 10 mg of streptomycin/mL in 
a suitable buffer 2 

PC 12 cel) linę culture medium: Mtx 420 mt of Módl- 
fled RPMI-1640 culture medium, 50 mL of horse serum, 3 
25 mL of fetal bovine serum/ * 1 and 5 mL of Penicll- 
lin-streptomycin solution . Steriiize by passing through a 
0,22-jj.m filter. 

Stenie PBS solution: 8.065 g/L of sodium chloride and 
0.2 g/L of potassium chloride in 0.01 M sodium phos- 
phate buffer, pH 7.4 

1 A suitable buffered solution coniatnlng T 0,000 U5P Penfdliin Units of pentcil- 
Jin/mL and 10 mg of strep tomy ri n/ml. can be obtairied from Sigma^Aldrich 
Corp,, St. Louis, MO. 

J A sultable horse serum can be obtalned from American Type Culture ColJec' 
tion, P.O, Box 1549, Manassas, VA (vvww.atcc.org). 

1 A suitable fetal bovine serum can be obtdned from American Type Culture 

Coilection, P.O. 6ox 1549, Manassas, VA (www.atcc.org). 


Rat taił collagen solution: Prepare a suspension eon- 
taining 0,2 mg/mL of rat taił collagen, type I, in sterile 
water 

Celi culture apparatus: Prepare by adding a suffident 
volume of Rat taił collagen solution to completely cover 
the bottom of each wdl of a 12-weli celi culture pfate 
(dimension of each well is about 22-23 mm in diameter 
and about 17-18 mm in depth). Incubate under sterile 
conditions for 2 h at 37° or overnight at room tempera¬ 
turę, Remove the Rat taił collagen solution by aspiratiom 
Rinse with Sterile PBS solution that has been preneated 
to 37°. 

PCI2 cells: Use cultured rat pheochromocytoma cells 
(ATCC CRL-1721). 


Cultivation of PC 12 cells: Prewarm PC?2 celi linę cul* 
turę medium to 37°, Add 15 mL of prewarmed PCI2 celi 
linę culture medium to a T-75 culture fiask. Place a single 
via! eon taining the f rożen PCI 2 cells in a 37° water bath 
with gentle agitation until they start to thaw (about 1 
min). Complete the thawing procedurę by slowly rotat- 
ing the vial between the hands. Rinse the outside o f the 
vial with 70% alcohoL Transfer the eon ten ts of the vial 
to the T-75 fiask, and mix. Incubate the cells overnight 
at 37 a in a 5% carbon dioxide atmosphere. Transfer the 
contents of the T-75 culture fiask to a sterile centnfuge 
tubę, centnfuge at 200 x g for 5 min at 37 C , and dis- 
card the supematant Resuspend the cells in 15 ml of 
PCI2 celi linę culture medium , and transfer the contents 
back to the T-75 culture fiask, Incubate the cells at 37° 
in a 5% carbon dioxide atmosphere for 3 days. 

Celi feeding: At the end of 3 days, the cells will need 
to be fed for optimal growth. To feed the cells, remove 
a fiask of cells from the ineubator, tightening the cap in 
the process. Examme the T-75 fiask under the micro- 
scope and check for microbial contamlnation and con- 
fluency, If there is microbial contamlnation, then dis¬ 
card the fiask. If the cells appear confluent, follow the 
instructions below for perpetuatincj the PCI 2 celi linę 
(see Culture perpetuation). Otherwtse, harvest the cells 
from the fiask by pipetting the contents of the fiask 
across the bottom of the fiask several times. Transfer the 
cel! suspension to a sterile 50-mL centrifuge tubę. Cen- 
trifuge the cells at 200 x g for 5 min at 37°, and dis- 
card the supematant. Resuspend the cells in 13 mL of 
PCI2 celi linę culture medium, prewarmed to 37°. Trans¬ 
fer the celi suspension back to the T-75 fiask, and mix. 
Loosen the cap of the fiask, and return to the ineuba- 
tor; incubate the cells at 3 7 e in a 5% carbon dioxide 
atmosphere for another 3-7 days, 

Culture perpetuation: To perpetuate a linę of PC12 
cells for culture, examine under the microscope a T-75 
fiask containing cells and check for microbial contami- 
nation and confluency, If there is microbial contamina- 
tion, discard the fiask and use another. If the cells do 
not appear confluent, then foilow the instructions 
abuve for feeding the PCI 2 celi linę (see Celi feeding), 
beginning with /7 Otherwise, harvest the cells from tne 
fiask by pipetting the contents of the fiask across the 
bottom of the fiask $everal times/' If the cells are con¬ 
fluent and there is no contamination, harve$t the cells 
from the fiask by pipetting the contents of the fiask 
across the bottom of the fiask several times to loosen 
up the cells from their attaęhment to the bottom of the 
fiask and to break up celi clusters, Check under the mi¬ 
croscope before proceeding to ensure that most of the 
cells have detached from tne pfastic. Transfer the celi 
suspension to a sterile 50-mL centnfuge tubę, and cen¬ 
trifuge the cells at 200 x g for 5 min at 37°, Discard the 
supematant and resuspend the cells with 10mL of 
PCI2 celi linę culture medium , prewarmed to 37°. Dis- 
pense an equal amount of the celi suspension into each 
of 3-5 T-75 flasks, each fiask containing 10mL of PCI2 
celi fine culture medium, prewarmed to 37°, and mix. 
Return the passaged cells to the ineubator, being surę 

tn Inncan fhrt r^n nł ^^11^ - <■ "łlo 
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in a 5% carbon dioxide atmosphere. Feed the cells after 
3 days as directed above, beginning with "To feed the 
cells, remove a fiask of cells from the incubator, tighten- 
ing the cap in the process," [Notę— Do not use cells 
that have undergone morę than 15 passages after ob- 
taining them from ATCC] 

Positive contro! solution: Prepare a solution containing 
about 10 ng of fibroblast growth factor-2/mL of PCI 2 
celi linę culture medium . 

Negative contro! solution: Use PCI2 celt linę culture 
medium . 

Sample solution: Immerse 70 cm 2 of Scaffold Porcine 
Smali Intestinal Submucosa in stenie water for 5 min. 
Remove the Scaffold Porcine Smali Intestinal Sub¬ 
mucosa, and biot excess water using stenie gauze. 
Weigh the rehydrated Scaffold Porcine Smali Intestinal 
Submucosa to the nearest 0/1 g and add Modified RPMI- 
1640 culture medium at a ratio of 7.5 mL of Modified 
RPMt-1640 culture medium for each 1.0 g of Scaffold 
Porcine Smali Intestinal Submucosa. fncubate for 24 h 
at 37 q with constant shaking, Remove the Scaffold Por- 
dne Smali Intestinal Submucosa, and pass the solution 
through a 0,22-pm filter. Add sufficient quantities of 
sterile horse serum and sterile fetal bovine serum to 
concentrations of 10% and 5%, respectlvely, and add a 
sufficient quantity of Penidllin-streptomydn solution such 
that there are 100 USP Penioitlin Units and 0.1 ma of 
streptomycin/mL Adjust the pH of the Sample solution 
to 7.4, using a sterile solution of either 1.0 M sodium 
hydroxide ar 1.0 M hydrochloric acid. 

Analysis: Harvest a fiask of confluent PC12 cells by 
pipetting the contents of the fiask across the bottom of 
the fiask to loosen the cells, then transfer the celi sus- 
pension to a centrifuge tubę and centrifuge at 200 x g 
for 5 min. Remove the supernatant by aspiration, and 
resuspend the pellet to obtain a concentration of about 
1 x 10 ó cells/mL of PCI 2 celi linę culture medium . Add to 
each of three wells of the Celi culture opparatus 1,0 mL 
of Negative controt solution. To a second set of three 
wells, add to each well 1.0 mL of Positive contro/ so/u- 
tion t and to a third set of three wells, add to each well 
1.0 mL of Sample solution , Add to each well about 
20,000 cells, mix by gen tle rocking, and incubate for 
48 h at 37°. For each well, count three random micro- 
scopic fields of cells using a microscope with a 10x ocu- 
lar lens and a 20x objecbve lens. Each field should have 
at least 20 cells; avoid large clumps of cells where indi- 
vidual celi bodłeś cannot be ascertained, Determine the 
total number of cells in the field and, using USP Cul- 
tured Rat Pheochromocytoma Reference Pnotomicro- 
graphs of norma! and differentiated rat pheochromo¬ 
cytoma cells for comparison, determine the total 
number of cells that nave formed at least one neurite- 
like extension at least twice the diameter of a normal, 
undifferentiated celi body. For each experimenEal 
group, record the total number of cells counted and 
the total number of cells differentiated across a 11 three 
wells, and calculate the total percentage of celta that 
have differentiated. 

System suitability: For a test to be valid, the foilowing 
criteria must be met: (1) nonę of the wells are microbi- 
ally contaminated; (2) the weighted percentage of dif¬ 
ferentiated cells across the Negative control solution wells 
is NMT 5%; (3) the weighted percentage of differenti¬ 
ated cells across the Posttive control solution wells is NLT 
6%; and (4) the weighted percentage of differentiated 
celta across the Negative control solution wells is stattati- 
cally less than the weighted percentage of differentiated 
cells across the Positive contro/ solution wells, using a 
one-sided, two-sample test for proportions at a = 0.05. 
Acceptance criteria: The weigntea percentage of differ¬ 
entiated cells incubated in the 5 ample solution wells ta 
statistically greater than those Incubated in the Negative 
control solution welis, using a one-sided, two-sampfe test 
for nronnrhnns n = O OS 


« Metabolic Activity Assessment 

Dulbeccota modified Eagleta tissue culture medium: 
Prepare a solution that contains the components in- 
cluded in labie 2. 


Table 2 


Component 

Content 

(mq/L) 

Calcium ni tratę. tetrahydrate 

100.0 

Fenie nitrate. nonahydrate 

0.10 

Potasslum chloride 

400.0 

Macinesium sulfate, anhydrous 

48.840 

Sodium chloride 

6.000-0 

Sodium bicarbónate 

1.500.0 

Sodium oh osoba te, di ba sic (anhydrous) 

800.0 

Gtucose 

4,500.0 

Glutathione (reduced) 

1.0 

Phenol red 

5.0 

Sndium pymvatf» 

1100 

L-Aroinine (free basel 

200,0 

L-Asparaaine, monohydraLe 

56,620 

L-Aspartic Acid 

20.0 

L-Cystine dilwdrochbride 

65.20 

AminoacetJc add 

10.0 

L-HistJdlne (free base) 

15.0 

Kvdroxv-l-pro(ine 

20,0 

i-lsołeucine 

50.0 

i-Leucine 

50.0 

L-lysine hydrochloride 

40.0 

i-Methionine 

15.0 

i-Phenylalanine 

15.0 

L-Proltne 

20.0 

t-5erine 

30.0 

i-Threonine 

20.0 

t-Tryptopban 

5.0 

L-Tvrosine. disodium, dihydrate 

28.830 

i-Valine 

20.0 

D-Biotin 

0.20 

D*Calcium pantothenate 

2.50 

Cholinę chloride 

3.0 

Folie acid 

1.0 

Inositol 

35,0 

Nicotinamide 

1.0 

D-Aminobenzoic acid 

1.0 

Pvridoxine IwdrocMohde 

1.0 

Riboflayin 

0.20 

Thtamine hydrochloride 

1.0 

Cyanocobalamine 

0.0050 


MTT reagent: A sui table solution of 3-{4,5- 
dimethyTthiazoL2yl)-2,5“diphenyl tetrazolium bromlde. 5 

Detergent reagent: A suttable sodium dodecyl sulfate 
detergent solution. 6 

Analysis: Remove three 12-mm diameter oircular sec- 
tions of Scaffold Porcine Smali Intestinal Submucosa, us¬ 
ing the appropriate size biopsy punch. Immerse each 
section into individual wells of a 12-well celi culture 
piąte (dimension of each well is about 22-23 mm in 
diameter and about 17-18 mm in depth), each contain- 
ing 1 mL of Dulbecco ł s modified Eagle's tissue culture me- 

S A suitable solution of J-^S-dimelhylthiazd-Zyll-ZjS-diphenyf tetra 2 ofium 
bromide can be obtained as part of the MTT Celi Profitem tion Assay (Catalog 
# 30-10I0K) from American Type Culture Colfection, P.O. Box 1549, Manas- 
sas, VA (www.atcc. 0 r 9 ) or equivalent. 

6 A sui table sodium dodecyl sulfate detergent reagent can be obtatned as part 
of the MTT Celt Proirferation Assay (Catafog ff 30-101 OK) From American Type 
Culture Collection, P O. Box 1549, Manassas, VA (www.atccorg) or equiva- 
!ent. 
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d/um, Prepare a positive contro! by harvesting a full- 
thickness section of porcine jejunum immediately fol- 
lowing slaughter. Rinse the section of jejunum at 37° in 
isotonic sodium chforide solution for 5 min to remove 
intestinal debris. Using scissors, split open the section of 
jejunum to form a sheet. Remove fhree 12-mm diame- 
ter circular sections of jejunum, using the appropriate 
si ze biopsy punch* Immerse each section into individual 
wells of a 12-weli celi culture piąte, each well contain- 
ing 1 mL of Dulhecco 's modified Eagle's tissue culture me¬ 
dium . Treat these positive eon troi wells in the same 
manner as the sample welis. Prepare a Blank solution 
using 1 mL of Dulhecco*s modified Eagle's tissue culture 
medium* Allow sections to hydrate for 5 min, add 50 pL 
of MTT reagent to each of the sections and the bfank,' 
and rnix. Incubate for 3 h at 37° in an atmosphere 
containing 5% carbon dioxide* Add lOOpl of Detergent 
reagent to each well, and mix. Leave the sam pies at 
ambient temperaturę tn the dark for 2 h. Measure the 
absorbance of the resulting solution at 570 nm, adjust- 
ing for the blank. 

System iuiLabiJiLy: The average absorbance In the posi- 
tive control wells is greater than 0,100, 

Acceptance criterla: The a^erage absorbance reading 
for the Scaffold Porcine Smali Intestinal Submucosa 
wells is less than 0,100, 

* Sterility Tests (71): Meets the requirements 

* Bacterial Endotoxins Test (85) 

Sample: 70 cm 2 of Scaffold Porcine Smali Intestinal 
Submucosa 

Analysis: Immerse the Sample in 40 mL of LAL Reagent 
Water. Extract for 60 min at 37 D with shaking, Remove 
a 100-pL aliquot to measure the amount of bacterial 
endotoxins. 

Acceptance criteria: NMT 20.0 USP Endotoxin Units/ 

70 cm 2 

ADDinONAL REQUIREMENTS 

* Packacing and STORAGE: Package in single-use, peel- 
open pouches that are gas permeable for sterilization 
purposes. Storę under cTean, dry conditions at 25°, ex- 
cursions permitted between 15 n and 30°, 

■ Labeung: The package is labeled to indicate the dimen- 
sions of the enclosecf Scaffold Porcine Smali Intestinal 
Submucosa, the expiry datę, required storage conditions, 
and the lot number. The label indicates that the Scaffold 
Porcine Smali Intestinal Submucosa is stenie If the pack¬ 
age is intaet, and that the Scaffold Porcine Smali Intesti¬ 
nal Submucosa is designed for single patient, one-time 
use. 

* USP Reference Standards, Authentic Visual References (11) 

USP Cultured Rat Pheochromocytoma Reference Photo- 
mtcrographs.These photomicrographs represent exam- 
pies or norma! and differentiated rat pheochromo¬ 
cytoma cells and are used to assist in ascertaining 
bioactivity, 

* USP Reference Standards (11) 

USP Endotoxin RS 


Scaffold Silk Fibroin 


DEFINITION 

Scaffold Silk Fibrom is a surgical scaffold device madę from 
the silk of the Bombyx Mori sllkworm. Raw silk filaments 
are comprised of a fibroin protein core that is naturally 
coated with the globular protein sericin. The sericin is re- 
moved from the fiber by aqueous extraction leaving the 
fibroin protein behind, consisting of layers of anti-parallel 
beta sheets, which give the fiber strength. The fiber is 
then assembled into a three dimensional patterned scaf¬ 
fold. The scaffold is a mechanicalfy strong, fiexible, single 


use deviee that can be produced in a variety of shapes, 
sizes, and thicknesses, and is terminally sterflized. 

IMPURITIES 

• NONPOLAR 50LVENT EXTRACTION 

Positive control: 20 mg of minerał oiP 
Negative control: 45 mL of n-hexane 
Sample: Scaffold Silk Fibroin 

Analysis: [NOTĘ —Cloves should be worn throughout 
the procedurę as natura! skin oil may affect the results. 
Glassware preparatton: Each sample or control requires 
one óO-ml bottle and cap and one glass Petri disn. 
Wash glass Petri dishes (10 cm x 2 cm) and a corre- 
sponding number of 60-mL glass jars with lids with liq- 
uid detergent and rinse welf with tap water. Rinse agam 
with deionized water. Transfer glassware in the Chemical 
hood and rinse all glassware with hexane. Air-dry glass- 
ware in the Chemical hood for at least 15 min. Transfer 
dried glassware to a desiccator for NLT 30 min before 
weighmg.] Ensure the relative humidity of the room is 
between 30% and 80% before weighing or labeling 
bottles and petri dishes. Label and pre-weigh 60-mL 
bottles. For the Positive control add 20 mg of minerał 
oif to a 60-ml bottle and for the Negative control , add 
45 mL of hexane to a 60-mL bottle. For the Sample, use 
stainless Steel tweezers to place one device per 60-mL 
bottle and cap. Re-weigh bottles and calculate the sam¬ 
ie weight (SW) by subtracting the initial mass of the 
ottie from the mass of the sample-containing bottle. 

In the Chemical hood, open the bottles and add 45 mL 
of n-hexane to each, then re-dose making surę that the 
hexane does not come in contact with the ta ps. Pre¬ 
pare an ultrasonic water bath for sample processing by 
degassing it. For this, use the "degas' ; setting of the 
equipment for 10 min. Place aJI 60-mL bottles, pre- 
pared as above, in the water bath. Ensure that the 
water levei is 0.5-cm below the lids of the bottles* Sonr- 
cate bottles for 5 min on the "sonication" setting (fre- 
auency of 40 KHz). Label Petri dishes so that each bot¬ 
tle has a correspondingly labeled Petri dish. Weigh each 
dish individually and record the mass Pour the 

hexane solution from each bottle into the correspond- 
ing pre-bbeJed Petri dish. Add 15 mL of r?-hexane to 
each bottle, rinse then pour in the corresponding Petri 
dish. Repeat this rinsing step and collect the solution. 
The finał hexane volume in each of the Petri dishes 
should be approximately 75 ml (45 mL from extraction 
+ 15 mL from first rinse + 15 mL from second rinse), 
Leave Petri dishes uncovered in the Chemical hood for 
12 h to evaporate the n-hexane. Re-weigh each Petri 
dish after hexane evaporation and record mass (mn^i). 
Calculate the recovery of the Positiye control in percent- 
age with the followlng formula: 

Result = [(m f - mi)IW 0 ] x 100 

nif - finał mass of Petri dish after n-hexane 
evaporation in mg 

- initial mass of empty Petri dish in mg 
W 0 - weight of oif added, mg 
Calculate the concentration of organie residuals, in 
ppm, in each tested device: 

Result = [(m f - mi)!W s ] x F 

mt - finał mass of Petri dish after n-hexane 
evaporation in mg 

mi - initial mass of empty Petri dish in mg 
W$ - sample weight, g (calculated by subtracting 
the initial mass of the bottle from the mass 
of the sample-containing bottle) 

F = conversion factor for kg to g, 1000 

1 A suilabie minerał oil can be obtained from Avantor Performance Materiab, 
Inc. (Vtanincktodi: Chemicals, lnc,) 4 Center Vatley, PA or equivalent. 
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System suitability criteria: The determined m$ for the 
Negatwe contro/ should be NMT 0,2 mg and the Positive 
control recovery should be 95%-10S%. 

Acceptance criteria: Hexane extractable residues 
should be NMT 1106 ppm per tested device. 

• Elemental Impurities—Limus (232) and Elemental Impu- 
RUI ES—PROCEDURES (233) 

Nitric acid solution: 2% (v/v) nitric add in water 
Sampie solution: Weigh 3-4 g of Scaffold Silk Fibroin, 
record the mass, tben place in a 50-mL conical tubę. 
Add 25 mL of Nitric aad solution to the tubę, Incubate 
for 16 h at room temperaturę. 

Analysis: Transfer 5 mL of the Somple solution to a tubę 
that is compatible for testing, The levels of chrom ium, 
cadmium, nickel, vanadium, lead, and arsenie are deter¬ 
mined by an inductivefy coupled plasma-atomk emis- 
sion spectroscopy (ICP-AE5) (see Pfasma Spectrochemis- 
try (730)) norma ilzed to the mass of the tested device 
and reported in parts per million (ppm). 

Acceptance criteria: Meets the reciuirements of the Pa- 
rental Daily Dose PDE (pg/day) in Elemental tmpurities — 
Limits (232) 

SPECEFIC TE5T5 

O FlBROIN CONTENT 

Digestlon solution: ó N hydrochloric acid 
Reconstitution solution: 0.02 N hydrochlork add 
Borate buffer: 0.2 M sodium borate, pH 8.8 with 5 
mM calcium disodtum ethylenediammetetraacetk add 
(EDTA). Prepare the buffer by dissoMng 124 g boric 
acid in 80 mL of deionized water; add 187 mg calcium 
disodium EDTA then titrate with 1 N sodium hydroxide 
to a pH of 8,8. Add deionized water to a finał volume 
of 100 mL. 

Derivatization reagent: 10 mM of 6-amtnoquino!yI-N- 
hydroxysuccinimidyl carbamate in acetonitnle. Vortex 
for 10 s at 2700 rpm. Incubate the solution for 10 min 
at 55°, and vortex occaslonally until the powder 
dissolves. 

Preparation of hydroiysis sampie vials and tubes: 

Clean glass acid hydroiysis sampie vials (30 x 120 mm) 
and hydroiysis tubes (6 x 50 mm) used for sampie prep¬ 
aration with a phosphate-free detergent * 2 , rinse with pu- 
rified water then pyrolyze at 220° for 24 h, Al Iow vjals 
to cool to room temperaturę then add 200 pL of con- 
stant boiling 6 N hydrochloric acid 3 to each hydroiysis 
tubę along with a single phenof crystaL 4 Cap tubes with 
a polytetrafluoroethyl (PTFE) cap with a chloro- 
trlfluoroethylene (CTFE) screw type on-off vaive until 
needed. 

System suitability solution: 25 pM in water from com- 
mercially avai3able amino acid standard 5 
Fibroin sołution: Bring 2 L of water to a boil in a qlass 
beaker, then add 4.24 g of sodium carbonate. Ada 5 g 
of raw silk yarn 6 and boil for 1 h. Remove yarn contain- 
Ing fibroin with a spatula and rinse in 2 L of water. 
5queeze yarn with gloved hands to remove excess 
water. Rinse yarn 3 morę times in 2 L of water for 20 
min under agitation (use a stir bar for agitation and set 
the stir piąte to 250 rpm). Sgueeze yarn with gloved 
hands to remove excess water, place the fibroin yarn on 
a clean sheet of aluminum foil and dry for 16 h fn a 
Chemical hood. Transfer 1 mg of the fibroin yarn to a 
hydroiysis tubę fo obtain 5 mg/mL of fibroin in 6 N hy¬ 
drochloric acid. Prepare three replicates. Incubate at 

^A suitable detergent tan be obtained from EMD Biosdentes, Inc., Darm¬ 

stadt, Germany or egu i va lent. 

'Suitable acid can be obtained from Pierce Biotechnolog/, inc., Rockford, IL 
or equivalent. 

4 Suitable phenol crystals can be obtained from Sigma-Aldrich, 5t Louis, MO 
or equivalenL. 

5 Suitabfe amino acid standard* can be obtained from Pierce Biotechnolog/, 

fnc., Rockford, IL or equtvafenŁ 

fc Suitable raw silk yarn can be obtained from Bratać S.A, Londrina, Brazil or 
eqyivalent. 


115° for 16 h, Allow the tubes to cod for 1 h at room 
temperaturę. Remove acid with a speed vacuum. Add 
20 pL of Reconstitution solution to each tubę and incu¬ 
bate at 50° for 10 min. Dilute each solution 5-fold (to 
0.1 pg/pL) wifh Reconstitution solution . 

Serie i n solution: Add 1 mg of sericin 7 per hydroiysis 
tubę to obtain 5 mg/mL sericin in 6 N nydrochloric 
acid. Prepare three replicates, Incubate at 115° for 16 
h. Allow the tubes to cool for 1 h at room temperaturę. 
Remove acid with a speed yacuum. Add 20 pL of Recon¬ 
stitution solution to each tubę and incubate at 50° for 
10 min, Dilute each solution 5-foJd (to 0,1 g/piL) with 
Reconstitution solution. 

Standard Solutions: Prepare amino add standards at 
the foliowi ng concentrations: 600, 500, 400, 300, 200, 

100, 50, 10, 5, and 1 pM tn water from eommerdally 
availabfe amino add standardu 

Sampie Solutions: Add 1 mg of Scaffold Silk Fibroin per 
hyarolysrs tubę to obtain 5 mg/mL of Scaffold Silk Fi¬ 
broin in 6 N hydrochloric acid Prepare six replicates. 
Incubate at 115° for 16 h. Allow the tubes to cool for 1 
h at room temperaturę, Remove acid with a speed vae- 
uum. Add 20 pL of Reconstitution solution to each lube 
and incubate at 50° for 10 min, Dilute each solution 
5-foid (to OJ pg/pL) with Reconstitution solution. 

Amino acid derivatization: Standard Solutions and re- 
constituted Fibroin solution, Sericin solution , and Sampie 
Solutions are denvatized, Borate buffer (70 pL) is added 
to 12- x 32-mm screw neck total recovery vials (the 
number of vials needed is equai to the number of Stan¬ 
dards, samples, fibroin and sericin Solutions, and one 
blank solution). An aliauot of lOpL of each amino acid 
standard (one standard sampie for each concentration) 
and each control (tri pikates of Fibroin sotution and Sed¬ 
no solution) and sampie (one sampie per finished Scaf¬ 
fold Silk Fibroin) are added to the respective vials. The 
vials are vortexed for 5 s at 2700 rpm, followed by the 
addition of 20 pL of Derivatization reagent. The vials are 
capped and vortexed again for 5 s, The vials are then 
heated for 10 min at 55°. A blank is also prepared us- 
ing 10 pL of Reconstitution solution instead of amino 
acTd standard. 

Solution A: Prepare a mixture of acetonitnle, formie 
acid, and 100 mM ammonium formate (10:6:84). Di- 
lute this mixture with water (5:95). 

Solution B: Acetonitnle and formie add (98:2) 

Mobile phase: See Tobie 7, 


Table 1 


Time 

(mini 

Sotution A 

Solution B 

(°/tQ 

0 

99.9 

0.1 

0.S4 

9 9.9 

0,1 

5.74 

90.9 

9.1 

7 7 A 

78.8 

21.2 

6.04 

40.4 

59.6 

8.64 

40.4 

59,6 

8.73 

99.9 

0.1 

9.5 

99S 

0.1 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 2,1-mm x lO^cm; LI with particie size 1.7 
pm and porę size 1 30 A 

7 A suilabie sericin standard/reference can be obtained from Silk Biochemica! 
Co., Ud., Zliejiang, Chi na or eqtiivalent. 

1 Syitable amino add standard* can be obtained from Pierce Biotechnolog/, 
Inc, Rockford, |L or equivalenL 
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Cotumn temperaturę: 55° 

Flow ratę: 0-7 mL/min 
Injection volume: 1 jiL 
Run trme: 10 min 
System suitability 
Sample: System suitability soiution 
Suitability requirements 
Platę count: NLT 2000 for all the amino aeids 
Tailing factor: NMT 2 
Resolutfon: NLT 2 

Signal-to-noise ratio: NLT 10 for all the amino aeids 
Analysis 

Sam pies: Fibroin soiution, Sericin soiution, Standard So¬ 
lutions, and Sample Solutions 
Create a calibration curve for each amino add by inte- 
grating the peak area obtained from the chromato- 
graph for each concentration of Standard soiution then 
plot the Integrated peak area as a function of concen¬ 
tration. Run each replicate of Fibroin soiution and Seri- 
cin soiution . Perform one run for each of the six Sample 
Solutions . Determine the concentration of each constit- 
uent amino add of each contro! soiution and Sample 
soiution from the calibration curves of the amino add 
standards, 

A malhematical algorithm devefopment software is used 
to set up a matnx based calculation for fibroin purity,* 
The algorithm uses 7 out of the 16 detected amino 
aeids: glycine (Gly), alaninę (Ala), tyrosine (Tyr), serine 
(Ser), asparagme (Asx), glutamate/glutamic acid (Glx), 
and threonine (Thr), [Notę —The 7 amino aeids were 
selected because the magnitude difference in weight 
percenf of each found in sericin compared to fibroin is 
at ieast 2-fold.J 

Convert the fibroin and sericin reference data into a 
[7x 2] matrix (Matrix A\ with 7 (columns) represent- 
ing each of the selected amino aeids and 2 (rows) rep- 
resenting the nu m ber of Reference Standards analyzed. 
Represent the amino acid composrtron of the silk sam- 
pfes being anafyzed as a [7x 6] matrix (Matrix B), 
where 7 (columns) represent each of the selected 
amino aeids and 6 (rows) for each of the total number 
of samples analyzed. Specifieally, 


Matrix A = 


Gly Ala Tyr Ser 
Gly Ala Tyr Ser 


Glx Asx 
Glx Asx 


Thr 

Thr 


Where: 

— the first row is the sericin reference amino acid aver- 
age from the three runs 

— the second row is the fibroin reference amino acid 
average from the three runs 


{Gly, 


Matrix 8(1 to 6) = 


c/y 4 


Ala, 

Tyr, 


Ctx, 

Asj 

Thr, 

Ala & 

Tyr, i 

Ser, 

C k 6 

Asx 6 

Thr 6 


Where: 

— the rows indicated the amino acid averages for the 
six samples anaJyzed 

The mass proportion of fibroin and sericin from each 
Sample soiution is calculated by performing the matrix 
operation B x (A- J ). The percent weight compositions 
of fibroin and sericin for each analyzed Sample soiution 
are calculated by the software from the mass 
proportions. 

Acceptance criteria: NLT 95% for fibroin content and 
NMT 5% for sericin content 
» DlMENSIONAŁ ANALYSIS 

Sample: Staffold Silk Fibroin 

Analysis: Measure the length and width of intact Scaf- 
fola Fibroin Silk devices with a NIST traceable caliper 

3 A su i Łabie software ean be obtained from Math Works, Natick, MA or equiva- 
lent. 


with an accuracy of at least 0,02 mm 2° Take three 
measurements at the top, the center, and the bortom 
of the devlce for each parameter. Measure the length of 
the scaffold in the longest direction. Measure the width 
of the scaffold along tne shortest direction. Measure the 
thickness of the sample (single measurernent) using a 
NIST traceable thickness gauge with accuracy of at least 
0,01 mm, 15 Place the sample (either intact scaffold or 
sectioned piece) between the gauge feelers taklng care 
to avoid creases and folds, Close the feelers and take 
the measurernent. [NoTE —Jest between 13 and 50 
devices,] 

Acceptance criteria: Each device is NLT 1 5 ± T ,5 cm in 
length and NLT 5 ±0.5 cm wide, with a thickness rangę 
of 0,6-1.0 mm. 

■ density Determination 

Sample: Scaffold Silk Fibroin 

Analysis: Determine the mass of the sample by a single 
measurernent usinq a scientific calfbrated balance that 
can be read to at feast 0.1 mg. 1 * The average length 
and width is determined by averaging the three meas- 
urements from the Dimensional Analysis . The thickness is 
measured as described in the Analysis of the Dimen¬ 
sional Analysis . 

Cakulate the density, mg/mm 3 of each sample by using 
the eguation: 


Result = M/(L xWxl) 

M - mass, mq 

i = average length, mm 

W - average width, mm 

f - thickness, mm 

Acceptance criteria: NLT 0.14 mg/min 3 and NMT 
0.18 mg/mm 3 

* Porę Characterization 

Sample: Scaffold Silk Fibroin 

Analysis: The assembled scaffold has a lattice-like ap- 
pearance, with open spaces (pores) between the length 
and width constituent fibers that run perpendicular to 
each other, Measure the porę dtmensions of the scaf¬ 
fold by using a stereo microscope with suffident magni- 
fication and image cap turę capability. Select a magnifh 
cation based upon the resolution of the porę in the 
scaffold paltem being examined (typical rangę is 
0.5“2x). Take Images under magnificatton. Randomly 
select eight porę images, determine the porę area and 
average the results, Measure porę size and analyze with 
a suitable image analysis software package, 

Acceptance criteria: The porę area of each devtce is 
NLT 1x10^ \xm 2 . 

• Bałl Burst Testing 

0,01 M phosphate buffered salinę: Dissolve 8 g of $o- 
dium cnloride, 0.2 g of potassium chforide, 1.44 g of 
monobasic sodium phosphate, and 0.24 g of dibasic 
potassium phosphate in 800 mL of deiomzed watei. Ad- 
just with 1 N hydrochlorie acid to a pH of 7.4, add 
deionized water to a finał volume of 1000 mL. 

Sample: Sections (40 x40 mm) that are cut from the 
fuli sized, Scaffold Silk Fibroin. [Notę—T est one section 
per device. Test between 13 and 50 devieesJ 
Analysis: Submerge the Sample fully in 0.01 M phos¬ 
phate buffered salinę and ineubate at 37° for 2 h. Use a 
suitable mechanical testing instrument and test frame. 15 
Compress each device sample tested between the two 
dreufar fixation brackets (inner diameter of 18.6 mm) of 
the mechanical testing instrument Seeure the Sampfe 

,p A suitable ruler can be obtained from Mituioyo American Corporation, Au¬ 
rora, 1L or equivalent. 

11 A suitable thideness gauge can be obtained from Kafer Messuhrenfabrik 
GmbH k Co. KG, yillingen-Sehwenningen, Germany or equ}valent r 
|: A suitable balance can be obtained from Denver Instrument, Bohemia, NY 
Or eguivalent, 

11 Suitable mechanical testing instrument can be obtained from Instron Cor- 
poraton, Norwood, MA or equivafent. 
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with a torque wrench to a value of 0,2 ± 0.1 N/m. 14 
Ensure that the lattice structure of the 5 ample h evenfy 
distributed across the inner fixture diameter and not 
skewed or sheared (the Sampie should remain taut 
within the fixation brackets with even distribution of 
tension). Attach the bałt burst fixture (10 mm diameter) 
to the mechanical testing instrument with a cafibrated 
load celi insert the fixture bali through the center of 
the fixation brackets at a constant ratę of 60 mm/min 
until the Sampfe faifs. The resulting instrument output 
represents the maximum load sustained by the test 
sampie. 

Calculate the ultimate burst stress of the Sampie in 
MPa: 


Result - [B/(E a ) ] x F 

B - maximum burst load, N 

Ea ~ exposed area, m 2 

F - conversion factor, ICH 

The expo$ed area is the ctrcular area of the test article 
covering the radius (r) of the inner fixture diameter 
and is calculated using the equation below: 

Exposed area = nr 2 

An additional sampie parameter, burst stiffness that is 
reflective of elaslic properties and indicative of the 
scaffold's capacity to withstand anatomical forces 
before faifure is calculated by determining the slope of 
the middle of the linear region of the compressive 
load versus extension curw. 

Acceptance criteria: The ultimate burst stress for eath 
tested sampie is NIT 0.5 MPa. The burst stiffness for 
each tested sampie (5 NLT 30 N/mm. 

• Tensile Testing 

Sampie: Cut two sampie sections of 10 x 60 mm from 
each Scaffold Silk Fibroin tested, one tn length direction 
and one in the width direction. Fully immerse samples 
in phosphate buffered salinę and incubate at 37° for 2 
h. 

Analysis: Use a suitable mechanical testing instru¬ 
ment.^ The tensile testing is dane foilowing the same 
principies as outlined in Tensile Strength (881), but 
modiried as specified below. Clamp aevice samples in 
the mechanical test frame. Mount the upper clamp to 
the load celi, which is attached to the acluator. Mount 
the lower clamp to the support piąte. Align the upper 
damp to make the faces of both clamps parał lei to 
each other. Adjust the height of the mechanical equip- 
ment crosshead so that the actuator is positioned to 
allow for a defined amount of upward movement and a 
spedfic sampie qauqe length resides between the upper 
and lower sampie clamps, 

Given a device sampie of 60-mm long by 10-mm wide, 
load the sampie by damping the first 10 mm length of 
the Sampie into the upper damp and allowing the re- 
mainder of the Sampie to fafl unrestrained into the 
bottom damp opening. Fix the last 10 mm of the 
Sampie with the bottom damp. Avoid pre-straining the 
Sampie . Once the Sampie is damped, adjust the actua¬ 
tor height so that the Sampie has a preload of 2 New- 
tons. Adjust the actuator position to achieve a 40-mm 
gauge length then reset to the zero-positian, Strain 
the test sampie at a ratę of 2400 mm/min until it ex- 
periences ultimate tensile failure. The instrument out- 
put will provide maximum load value that was sus¬ 
tained by the Sampie, [NOTĘ—The straining ratę 
represents 100% of the gauge length/s and ensures 
that the Sampie fails within T s (40 mm x 60 s = 

2400 mm/min). Dependlng on the manufactured lot 


size, test between 13 and 50 devices. Use the maxi- 
mum load value to calculate the ultimate tensile stress 
and percent elongation at break.] 

Calculate the ultimate tensile stress in MPa using the 
eguation: 


Result - [MtJ(Sw x 5^)1 x F 

Mi = maximum load, N 

Sw = sampie width, m 

Sr - sampie thickness, m 

F = conversion factor mm 2 to m 2 , ICH 
The sampie width (Sw) is equal to 10 mm, and the 
sampfe thickness is determined as described in the 
Analysis section of the Dimensbnal Analysis. 

The elongation at break in percentage is determined 
using the eguation: 

Result = KU-OdfO J x 100 

U = length at break, mm 

O t = original length, mm 

The numerator (length at break - original length) is 
measured and indicated by the instrument length - 
40 mm (60 mm total length - 10 mm held by the 
upper damp - 10 mm held by the lower damp). 
Tensile stiffness is calculated by determining the slope 
of the trend linę of the linear portion of the tensile 
load vs. elongation curve bound by an upper and 
lower tensile load. 

Acceptance criteria: The maximum load for each 
tested sampie along the scaffold length is NLT 31 N, 
The ultimate tensile stress (the force at which the de- 
vite fails) for each tested sampie is NLT 5 MPa. The 
percent elongation at break for each tested sampie is 
NLT 35% in the direction of length. !n the same direc¬ 
tion, the tensile stiffness for each tested sampie is NLT 
0,8 N/mm, 

* SUTURE RETENTION FORCE 

Sampie: Cut two sampie sections of 20 x 40 mm from 
each Scaffold Silk Fibroin tested, one in the length di¬ 
rection and one in the width direction, Rehydrate all 
samples by compfetefy submergmg in phosphate buf¬ 
fered salinę and incubating for 2 h at 37*, 

Analysis: Use a suiLabie mechanical testing instru¬ 
ment 16 Insert the upper part of the Sampie into the 
upper clamp with the top 10 mm of the Sampie 
gripped by the damp with a pressure of 85 psi. Assess 
the overal! su turę retention strength of the samples in 
both orientattons. Using 2-0 polypropylene, 17 guide the 
first suture 10 mm from both sldes of the Sampie and 
approxrmately 3 mm from the lower edge. Laop the su¬ 
ture through a porę. Guide two morę polypropylene 
sutures through the same way, but at a distance of 
6 mm to the Teft and right of the center suture loop. 
Lower the upper actuator to maintain a distance ot 
10 mm between bottom edge of the Sampie and lower 
damp. Clamp the ends of the three sutures into the 
bottom clamp with a pressure of 85 psi, The created 
gauge length is 27 mm. Preload the Sampie with 
1 Newton. Strain the Sampie at a constant ratę of 
1620 mm/min until the devite sampie breaks from the 
sutures or the sutures puli through the Sampie , The in¬ 
strument output represents the maximum load at fail¬ 
ure. [Notę —The straining ratę represents 100% of the 
gauge iength/s (27 mm x 60 s = 1620 mm/min) and 
ensures that the Sampie fails within 1 $, Depending on 
the manufactured lot size, test between 13 and 50 
devices.] 

Calculate the average suture retention strength using 
the eguation: 


1,1 A suitable torque wrench can be obiained from CDI Torque Products, City 
of Industry, CA or equrvafenL 

sultabłe mechanical testing insin/meni can be obtained from Instron Cor¬ 
poration, Norwood, MA or equivalem. 


Suilabte mechanical testing equipment and data processing software can be 
obtained from Inslron Corporation, No rwo od, MA or equivalent. 
y, A suitable suture (2-0 FiberWIre, cal # AR-7220) can be obtained from 
Artfirex, lnc, r Naples, FL or equtvalent- 







Average Maximum Strength per Suture - 


MaximumLoad[N] 

3[sfjfure] 


Acceptance cntena: The average suture retention force 
is NLT 13 N/suture In both vertical and horizontal 
orientations. 

i Tear Testing 

Sample: Cut two sample sections of 20 x40 mm from 
eacn Scaffold Silk Fibroin tested, one in the length di- 
rection, and one in the width direction, Make a smali 
cut one fourth the size of the test sample width in the 
center of the sample perpendicular to the length. Sub- 
merge all samples compłetely and mcubate for 2 h in 
phosphate burfered salinę at 37°. 

Anaiysis: Use a materiał charactenzatlon mechanical 
testing instrument.™ Affix damps to the test frame of 
the mechanical testing eąmpment with tear testing ea- 
pability, Mount the upper clamp to the actuator and 
the lower damo to the load celi that is attached to the 
base support piąte, Align the two damps parallel to 
each ot ner, Adjust the height of the mechanical equip- 
ment crosshead to position the actuator to allow for a 
defrned amount of upward movement (minimum of 
57 mm) and to ensure that a sample gauge length of 
40 mm resldes between the upper and lower damps. 
Place the device sample in the upper damp. The clamp 
should cover the top 10 mm of the Sample. Align the 
Sample perpendicular with the clamp before the clamp 
is closed. Allow the bottom portion of the Sample to rall 
unrestrained into the bottom clamp openrng, Ćlose the 
clamp and preload the Sample with 2 Newtons, Strain 
the iample at a constant ratę 2400 mm/min until it 
tears at the cut point. The maximum tear resistance 
load is calculated by the software of the mechanical 
instrument, 15 [NOTĘ—The strain ratę represents 100% of 
the gauge length/s and was chosen to ensure that the 
Sample faifs withln 1 s (40 mm x 60 s - 2400 mm/min). 
Dependtng on the manufactured lot size, test between 
13 and 50 samples.] 

Acceptance criteria: The tear strength for each sample 
is NLT 109 N. 

• Sterility Tests (71): Meets the reguirements 

* Bacterial Endotoxins Test (85) 

Sampfe: Scaffold Silk Fibroin 

Anaiysis: Usinq depyrogenated forceps, place a 70-cm 2 
sample of Scaffold Stlk Fibroin in a depyrogenated 
250-mL Erlenmeyer fiask. Add 27 ml of limulus amebo- 
cyte łysa te reagent water and 3 ml of tetrahydrofuran 
to the fiask and cover with parafilm, Place on an orbital 
shaker at 250 rotations/min for 1 h at room tempera¬ 
turę, Coflect 0,5-ml samples from each fiask and fur- 
ther dilute 20-fold with llmuius amebocyte lysate rea¬ 
gent water, Analyze each sample in duplicate for 
bacterial endotoxin following Turbidimetric Techrtique in 
the chapter, 

Acceptance criteria: Each sanrple should contaln NMT 
20.0 USP Endotoxin Units/device s 

ADDmONAL REQUIREMENT5 

« Packaging and Storace: Package in single-use, peei- 
open pouches that are gas permeabfe for stenlrzation 
purposes, Storę under clean, dry condkions at room tem¬ 
peraturę, between 15° and 25°. 

# Labeung: The package iabel fndicates the dimensions of 

the enclosed Scaffold Silk Fibroin, the lot number, the 
expiry datę, the regurred storage conditiom, the trade 
name, the product manufacturer, and the manufacturer's 
contact Information. In addition, the Iabel indicates the 
product has been sterilized by EO and provides a datę 
when the sterilization has taken place. If aiso lists some 
precautionary statements such as the product should not 

1# 5uitable mechanical lesiing eqummeni can be obiained from Instron Cor¬ 
poration, Norwood, MA or equiualent, 

"Sultable data processing software can be obtained from instron Corpora¬ 
tion. No rwo od. MA or eauivalent. 


be reused, tt should not be re-sterilized, or used if the 
package is damaged or open upon receipt, The instruc- 
tions for use are mcluded with each unit. 

USP Referenci Standards (11) 

U5P Endotoxin RS 


Scopolaimine Hyd robrom id e 



C 17 H 2 ,NO., ■ HBr ■ 3HjO 438,31 

Benzeneacetic add, a-(hydroxymethyl)-, 9-methyl-3-oxa- 
9-azatricyclo[3.31.0. 2 Hjnon-[7-yl ester, hydrobromide, 
tri hyd ratę, [7($)-(1 

6^7/>Epoxy-lotH,5aH-tropan-3ot-ol (-)-tropate (ester) 
hydrobromide trihydrate [6533-68-2], 

Anhydrous 384.27 [114-49-8]. 

» Scopolamine Hydrobromide contains not less 
than 98.5 percent and not morę than 102.0 per- 
cent of C 17 H 21 NO 4 • HBr, calculated on the anhy¬ 
drous basis. 

Caution—Handle Scopolamine Hydrobromide 
with exceptional care, sińce it is highty potent. 

Packaging and storage —Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)“ 

USP Scopolamine Hydrobromide RS 

Identification— 

A: Infrared Absorption (197K)— 

Test specimen— Dissolve 3 mg in 1 mL of alcohol, and 
evaporate the sol u ti on on a steam bath to dryness. Dissolye 
the residue tn 0,5 mL of chloroform, add 200 mg of potas- 
sium bromide, previousiy dried at 105 Q for 30 mmutes, and 
stir frequently for 5 minutes, Allow the chloroform to evapo- 
rate to dryness, and stir frequent!y to obtain a flowing pow- 
der residue, Dry the residue on a steam bath for 5 minutes, 
then immediately compress the residue to a disk. 

B: To 1 ml of a solution (1 in 20) add a few drops of 
chłonne TS, and shake the mixture wkh 1 mL of chloroform: 
the Jatter assumes a brownish color. 

Specific rotatlon (781S): between -24° and “26°. 

Tesf solution; an amount equivalent to 50 mg of anhy¬ 
drous Scopolamine Hydrobromide per mL, in water. 
pH (791): between 4.0 and 5.5, in a solution (1 in 20). 
Water Determination, Method fil (921)—Dry it m two 
stages (see Loss on dryinp (731)); first at 80 c for 2 hours, and 
then at 105° for an additional 3 hours: it loses not morę 
than 13.0% of its weight. 

Residue on jgnitson (281): negligible, from 100 mg. 
Limit of apoatropine —To 15 mL of a solution (1 In 100) 
add 0,05 mL of 0.1 N potassium permanganate VS: the so¬ 
lution is not compfetely decolorized within 5 minutes. 

Other foreign afkaloids —To 1 mL of a solution (1 in 20) 
add a few drops of 6 N ammonium hydroxide: no turbidity 
is produced. Add 1 N potassium hydroxide to another 1-mL 
portion of the solution: only a transient whitish turbidity is 
produced, 

Assay— Dissolve about 750 mg of Scopolamine 
Hydrobromide, accurately weighed, in a mixture of 30 mL 
or gladal acetic acid and 10 ml of mercuric acetate TS, 
warming slightly to effect solution, Cool the solution to 
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room temperaturę, add 2 drops of crystal violet TS, and tŃ 
tratę with OJ N perchlonc acid VS, Perform a blank deter* 
mination, and make any necessary correction. Each mL of 
0.1 N perchloric add fs equivalent to 38.43 mg of 
C 17 H 21 NO 4 ■ HBr. 


Scopolamine Hydrobromide Injection 

» Scopolamine Hydrobromide Injection is a sterile 
solution of Scopolamine Hydrobromide in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of Ci ? H 2 iNO^ ■ HBr ■ 3H 2 0. 

Packaging and storage—Preserve in Sight-resistant, sin- 
gle-dose or mulbpie-dose containers, preferably of Type I 
glass. 

USP Reference standards <1T)— 

USP Scopolamine Hydrobromide RS 
USP Endotoxin RS 

Identification— 

A: Transfer a volume of Injection, equiva!ent to about 
3 mg of scopolamine hydrobromide, to a 50-mL separator, 
dilute with water, tf necessary, to 10 mL, add 0.2 mL of am- 
monium hydroxide, and extract with 25 mL of chloroform, 
Add 50 mL of ether to the chloroform solution, and pass the 
mixture through a 25- x 250-mm chromatographic tubę fit- 
ted with a pledget of glass wool at the base and packed 
with 2 g of puriried siliceous earth that previously has been 
mixed with 1 mL of 0.2 N phosphoric acid saturated with 
sodium bromide. Discard the eluate, and pass 25 mL of 
waler-saturated ether through the column and discard, Elute 
with 100 ml of water-saturated chloroform, collect the elu¬ 
ate in a suitable receiver, and evaporate just to dryness. Dis- 
soive the residue in 1 mL of alcohol, and proceed as di- 
rected in Identification test A under Scopolamine 
Hydrobromide r beginning with "and evaporate the solution 
on a steam bath to dryness." 

B: Add to the Injection slfyer nitra te TS: a yellowish white 
precipitate, insolubfe in nitric acid but slightly soluble in 6 N 
ammonium hydroxide, is formed, 

Bacteriaf Endotoxins Test (85)—It contains not morę 
than 555.0 USP Endotoxin Units per mg of scopolamine 
hydrobromide, 

pH (791): between 3.5 and 6,5. 

Other requireui@nfs—It meets the reguirements under in- 
jections and Impfanted Drag Products (1). 

Assay— 

pH 9.0 Buffer —Dissolve 34.8 g of dibasic potassium phos- 
phate in 900 ml of water, and ad|ust with 3 N hydrochloric 
acid or 1 N sodium hydroxide, as necessary, to a pH of 9.0, 
determined electrametncally, and mix, 

interno! standard solution— Transfer about 25 mg of ho- 
malropine hydrobromide to a 50-ml volumetric fiask, dis- 
solve in and dilute with water to volume, and mix, Prepare 
fresh daily. 

Standard stock solution —Transfer about 10 mg of USP 
Scopolamine Hydrobromide RS, accurately weigned, to a 
100-mL voJumetric fiask, dissolve in and dilute with water to 
volume, and mix, Prepare fresh daily. 

Standard preporation —Pipet 10 mL of the Standard stock 
solution into a separator, add 2.0 ml of Interna! standard 
solution and 5.0 mL of pH 9.0 Buffer , and carefully adjust the 
solution with 1 N sodium hydroxide to a pH of 9.0, avoid- 
ing any extess. Immediately extract with two 10-mL por- 
tions of methylene chloride, fifter the methylene chloride 
extracts through 1 g of anhydrous sodium suifate supported 


by a smali cotton pług in a funnel into a 50-mL beaker, and 
evaporate under nitrogen to approximately 2.0 mL 

Assay solutbn—Transfer an accurately measured vołume 
of Injection, equivalent to about 10 mg of scopolamine 
hydrobromide, to a 100-ml volumetnc fiask. Dilute with 
water to volume, and mix. 

Assay preporation—Pipet 10 mL of the Assay soiution into 
a separator, and proceed as directed for Standard prepora¬ 
tion , beginning with "add 2,0 mL of fnternal standard solu * 
tion" 

Chromatographic system (see Chromatography (621))—The 
ges chromatograph is equipped with a flame-ionization de* 
tector and a 2 -mm x 1 . 8 -m glass column packed with 3 % 
lrquid phase G3 on support Si AB. The tarrier gas is nitro¬ 
gen, flowjng at a ratę of 25 mL per minutę, The column 
temperaturę is mamtained at 2 25°. Chromatograph the 
Standard preporation , and record the peak responses as di¬ 
rected for Procedurę: the resolution factor, R t between ho- 
matropine and scopolamine is not less than 5; the talling 
factor is not morę than 2 . 0 ; and the relative standard devia* 
tion for replicate injections is not morę than 2 , 0 %. 

Procedurę—Separately inject egual volumes (about 1 ^it) 
of the Standard preparathn and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak areas, Calculate the ratio, A Ut of the area of the 
scopolamine hydrobromide peak to the area of the internal 
standard peak in the chromatogram from the Assay prepara* 
f/on, and similarly calculate the ratio, A^ in the chromato¬ 
gram from the Standard preporation . Calculate the guantity, 
in mg, of scopolamine hydrobromide (Ci 7 H 2 ,N 04 ■ HBr - 
3H iO) in the yolume of injection taken by the formula: 

1.141 W(Au/A,) 

in which 1,141 is the ratio of the molecular weioht of sco¬ 
polamine hydrobromide trihydrate to that of anhydrous sco¬ 
polamine hydrobromide; W is the weight, in mg, of USP 
Scopolamine Hydrobromide RS in the Standard preporation ; 
and A u and A* are as calculated above. 


Scopolamine Hydrobromide 
Ophthalmic Soiution 

» Scopolamine Hydrobromide Ophthalmic Solu¬ 
tion is a sterile, buffered, aqueous solution of 
Scopolamine Hydrobromide, It contains not less 
than 90.0 percent and not morę than 110,0 per¬ 
cent of the labeled amount of C 17 H 21 NO 4 * HBr ■ 
3 H 2 O, It may contarn suitable antimicrobial 
agents and słabilizers, and may contain suitable 
additives for the purpose of increasing its 
viscosity, 

Packaglng and storage—Preserve in tight containers, 

USP Reference standards (11)— 

USP Scopolamine Hydrobromide R5 

Identification— 

A: A volume of Ophthalmic Solution, equivalent to about 
3 mg of scopolamine hydrobromide, responds to Identifica¬ 
tion test A under Scopolamine Hydrobromide injection . 

B: Add to the Ophthalmic Solution silver nitrate T5: a 
yellowish white precipitate, insoJuble in nitric acid but 
slightly soluble in 6 N ammonium hydroxide, is formed, 
SterifEty Tests (71): meets the requirements. 
pH (791): between 4.0 and 6.0. 

Assay—Transfer an accurately measured vofume of 
Ophthalmic Solution, equivalent to about 10 mg of scopol- 







aminę hydrobromide, to a 700-mL volumetric fiask, dilute 
with water to volume, and mix. Using this as the Assay solu* 
tion f proceed as directed in the Assay under Scopolamine 
Hydrohromide Injection , CaJculate the quantity, in mg, of 
C, ? H 2 iNO, > HBr- 3H ? 0 in the volume of Opnthalmic Solu- 
tion taken by the formula given therein. 


ScopoBamine Hydrohromide Tablets 

» Scopolamine Hydrohromide Tablets contain not 
less tnan 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
C 17 H 21 NO 4 • HBr • 3H 2 0. 

Packaging and stor ag e—-Preserve in tight, light-resistant 
containers. 

USP Reference standard s (11)— 

USP Scopolamine Hydrobromide H5 
Identification—Place an amount of powdered Tablets, 
equivalent to about 3 mg of scopolamine hydrobromide, In 
a 50-mL separator, add 10 ml of water, and shake for 
2 minutes. Proceed as directed in Identification test A under 
Scopolamine Hydrohromide Injection, beginmng with "add 
0,2 mL of ammonium hydroxide." 

Disintegration (701): 15 minutes, the use of disks being 

omitted, 

Uniformify of dosage urrits (905): meet the reguire- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 1.0 mg of scopolamine hydrobromide, 
to a separator contain Ing 5 mL of pH 9.0 buffer, and add, by 
pipet, 2.0 mL of Internat standard solution (prepared as di¬ 
rected In the Assay under Scopolamine Hydrobromide injec¬ 
tion). Adjust with 1 N sodium hydroxide to a pH of 9,0, 
extract with two 10-mL portions of methylene chloride, fil- 
ter the methylene chloride extracts through 1 g of anhy- 
drous sodium sulfate supported by a smali cotton pług in a 
funnel into a 50-mL beaker, and evaporate under nitrogen 
to approximately 2,0 mL, Using this as the Assay prepara- 
tion f proceed as directed m the Assay under Scopolamine 
Hydrobromide Injection. Calcu la te the quantity, in mg, of 
C 12 H 21 NO 4 ■ HBr - 3H 2 0 in the portion of Tablets taken by 
the formula: 

1,141 (W /1 0)(/W Aj) 

in which W ts the weight, in mg, of USP Scopolamine 
Hydrobromide RS in tne Standard solution; and 1.141 ts the 
ratio of the molecufar weight of scopolamine hydrobromide 
trihydrate to thot of anhyarous scopolamine hydrobromide 
ana Au and Aj are as defined therein. 


Secobarbital 



C, 3 H ) 8 N 2 0 3 238.28 

2,4,6(7 H,3H,5/f)-Pyrimidinetrione, 5~(1 -methy!butyl)-5- 
( 2 -propenyl)-. 

5-Allyl-5-(l -methylbutyl)barbituric acid [76-73-3]. 


» Secobarbital contains not less than 97.5 per¬ 
cent and not morę than 100.5 percent of 
G 2 H 18 N 2 G 3 , calculated on the dried basis. 

Packaging and storage—Preserve in tight containers. 

USP Reference standard* (11)— 

USP Secobarbital RS 

Identification, infrared Absorption (197M). 

Less on drying (731)—Dry it over silica gel for 18 hours: it 
loses not morę than 1 * 0 % of its weight, 

Residue on ignition (281): not morę than 0 . 1 %. 
Jsomer content—Dissolve about 300 + 5 mg in 5 mL of 
sodium hydroxide solution (1 in 100 ), add a solution of 
300 + 5 mg of p-nrtrobenzyl bromide in 10 mL of alcohol, 
reflux for 30 minutes, cool, collect the precipitate on a smafl 
filier, and wash with water: the precipitate, recrystallized 
from 25 mL of alcohol and dried at 105° for 30 minutes, 
melts between 156° and 7 61°. 

Assay—Add about 450 mg of Secobarbital, accurately 
weighed, to 60 mL of dimethylformamide in a 125-mL coni- 
cal fiask. Add 4 drops of thymol bfue TS, and titrate with 
0.1 N sodium methoxide VS, using a magnetic stirrer and 
taking precautions agalnst the absorption of almospheric 
carbon dioxide. Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N sodium methox- 
ide js equivaient to 23,83 mg of Ci^HiaNaOj, 


Secobarbital Sodium 



CuH^NiNaOj 260.26 

2,4 r 6(1 tf,3/f,5tf)-Pyrimidinetrione, 5-(l-methylbutyf)- 
5-(2-propenyfK monosodium salt. 

Sodium 5-allyl-5-{1 -methylbutyi)barbiturate [309-43-3]. 

» Secobarbital Sodium contains not less than 
98.0 percent and not morę than 102.0 percent of 
CtaHT/NzNaOB, calculated on the dried basis. 

Packaging and storage—Freserve in tight containers, 
Labeiing—Where it is intended for use in prepanng inject- 
able dosage forms, the tabel States that it is sterile or must 
be subjected to further processtng during the preparation of 
injectaole dosage forms, 

USP Reference standards (11)— 

USP Secobarbital RS 
USP Endotoxin RS 

Completeness of solution—Mix 1 .0 g with 10 ml of car¬ 
bon dioxide-free water: after 1 minutę, the solution is elear 
and free from undissoIved solid, 

Identification— 

A: Infrared Absorption (197M)— 

Jest specimen: Dissolve about 500 mg of Secobarbital 
Sodium, accurately weighed, in 15 mL of water in a 
separator. To the solution, add 2mL of hydrochloric acid, 
shake, and extract the liberated secobarbital with eight 
25-mL portions of dichloro methane, Test for completeness 
of extraction by extracting with an additional 10-mL portion 
of d chlorometnane and evaporating the solvent: not morę 
than 0.5 mg of residua remains. Ftlter the extracts into a 
tared beaker, and finafly rinse the separator and the filter 
with several smali portions of dichloromethane. Evaporate 
the combined filtrate and washings on a steam bath with 

thi* Aid nf a rurront nf ai r hicf tr* Hn/no« niccnUm i-hc mrl 
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due in 2 mL of dehydrated alcohoi, and evaporate to dry- 
ness. Repeat the dissolution and evaporation with 2mL of 
dehydrated alcohoi, and dry the residue at 100° for 2 hours. 
Use a suitable amount of the residue for examination. 

B: Ignite about 500 mg: the residue effervesces with 
acids, and meets the requirements of the tests for Sodium 
091). 

C: The retention time of the major peak in the chromato¬ 
grafii of the Assay preporation corresponds to that in the 
chroinatogram of the Standard preporation, as obtained in 
the Assay. 

P H (791): between 9.7 and 10.5, in the solution prepared 
in the test for Completeness of solution , 

Loss on drying (731)—Dry it at 80° for 5 hours: it loses 
not morę than 3.0% of its weight. 


Delele the folłowłng: 

# Heavy metals, Method U (231): 0.003%.* (orndai Han^oisj 

Rclatcd compounds— 

Buffer , Mobile phase, and Standard preparation—Prepare 
as directed in the Assay. 

Standard solution —Quantitatively dilute with Mobile phase 
a suitable vo!ume of the Standard preporation to obtain a 
finał solution having a known concentration of about 5 fig 
per mL of USP Secobarbital RS. 

Test solution— Use the Assay stoek preporation, 

Chromatographic system —Prepare as directed for Assay. 
Chrom atograph the Standard solution , and record the peak 
responses as directed for Procedurę: the tailing factor for sec¬ 
obarbital rs not morę than 2.0; and the relative standard 
deviation for five replicate injections for secobarbital fs not 
morę than 6,0%, 

Procedurę—Separately inject a volume (about 10 pL) of 
the Standard solution and the Test solution tnto the chro- 
matograph, and record the chromatograms. identify the 
peaks due to the impurities using the relative retention 
times given in Tobie T Calculate the percentage of each 
impurity in the portion of Secobarbital Sodium taken by the 
formula: 

100(rJ r s )(QfCuXVF) 

in which n is the response of the impurity peak obtained 
from the Test solution; r* is the response of secobarbital ob¬ 
tained from the Standard solution; G is the concentration of 
USP Secobarbital RS, in mg per mL Jn the Standard solution ; 
Cu is the nominał concentration of Secobarbital Sodium, in 
mg per mL, in the Test solution; and F is the relative re¬ 
sponse factor given in Tobie 1. The impurities meet the lim- 
its given in Tobie L 


Tabte 1 


Compound 

Retative 

Retention 

Time 

(RRT) 

Relative 

Response 

Factor 

© 

Limit 

Imino impurity 1 

0.33 

1.7 

NMTT.O 

2-Hydraty propyl 
impurity 2 

0.38 

0,95 

NMT 0.25 

Secobarbital 

1.0 

1,0 

— 

MtBK impurity 1 

1.61 

0.96 

NMT 0.55 


l 5-Alył-4*im!no-5-(l-methy1butyl) barbituric add. 
2 5<2-Hydroxypropyl)-5-0-rnethylbiHyi) barbituric atid. 
s 5-ABył-5*(l -3-dimethylbutyl) barbituric acid. 


labie 1 (Continued) 


Compound 

Relative 

Retention 

Time 

fRRTl 

Keiative 

Response 

Factor 

m 

Limit (<K>1 

Any individual 
unspedfied impurity 


1.0 

NMT 0.10 

Tctal imourities 

— 

— 

NMT 1J 


'5-AilyM-imino-5-(l -meiriylbutyl) barbituric acid, 
2 5-(2-Hydroxypropyi)-5-(l 'metl\yibŁttyt) barbituric acid. 
J S AJIyLS-(1-3-dimethytbutyI) barbituric acid. 


Other requErements— Where the label States that Seco¬ 
barbital Sodium is sterile, it meets the requirements for Ste- 
ritity Tests (71) and for Bacterial endotoxins under Secobarbital 
Sodium for tnjection. Where the label States that Secobarbital 
Sodium must be subjected to further processing during the 
preparation of injectable dosage forms, it meets the require- 
ments for Bacterial endotoxins under Secobarbital Sodium for 
Injection. 

Assay— 

Buffer —Dissolve 1,36 g of monobask potassium phos- 
phate in 1000 mL of water. 

Diluted phosphoric acid— Dilute orthophosphoric acid with 
water (4:1). 

Mobile phase— Prepare a mixture of Buffer and acetom- 
trile (13:7). Adjust with Diluted phosphoric acid to a pH of 
3,5, 

Standard preporation— In a suitable volumetric fiask, dis- 
sclve an accurately weighed quantity of USP Secobarbital RS 
in Mobile phase to obtain a solution having a known con¬ 
centration of about 0.4 mg per mL of secobarbital. 

Assay stock preporation—Transfer about 100 mg of Seco¬ 
barbital Sodium into a 100-mL volumetric fiask. Add 60 mL 
of Mobile phase , and sonicate to dissolve, Dilute with Mobile 
phase to volume, and mix. 

Assay preporation —Quantitatively dilute with Mobile phase 
the Assay stock preporation to obtain a nominał concentra¬ 
tion of 0.4 mg per mL of secobarbital sodium, 

Chromatographk system (see Chromatography (621))—The 
licuid chromatograph is equipped with a 215-nm detector 
and a 4.6-mm x 15.0-cm column containing 3.5-pm pack- 
ing LI. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the tailing factor for 
secobarbital is not morę than 2.0; and the relative standard 
deviation from replicate injections for secobarbital is not 
morę than 2.0%, 

Procedurę— Separately inject a volume (about 10 fiL) of 
the Standard preparation and the Assay preparation tnto the 
chromatograph, and record the chromatograms. Identify 
the peaks due to the impuritios using the rclativc retention 
times given in Table 1. Calculate the percentage of 
CizHuNzNaOj, in the portion of Secobarbital Sodium taken 
by the formula: 

100(Ci / / JsKMn / Mfr) 

in which Cs is the concentration, m mg per mL, of USP 
Secobarbital RS in the Standard preparation; Cu is the nomi¬ 
nał concentration of Secobarbital Sodium, in mg per mL, in 
the Assay preporation; r u is the response of secobarbital 
peak obtained from the Assay preparation; r* is the response 
of secobarbital peak obtained from the Standard preporation; 
Mr } is the mofeeular weight of secobarbital sodium, 260.27; 
and Mri is the molecular weight of secobarbital, 238.28. 
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Secobarbital Sodium Capsules 

DEFINITION 

Secobarbital Sodium Capsules contarn NLT 92,5% and NMT 
107,5% of the labeled amount of secobarbital sodium 
(C,aHi7NaNa03). 

IDENTIFICATION 

* A, IMFRARED ABSORPTfON (197) 

Sample solution: Nominally 5 mg/mL of secobarbital 
sodium in water from the contents of Capsules 
Analysis; Transfer T G mL of the filtered Sample solution 
to a separator. Add 2 mL of 3 N hydrochfonc add. Ex^ 
tract the liberated secobarbital with 20 ml of chloro¬ 
form, and evaporate the extract to dryness. Dlssofve the 
residue in chloroform to prepare a 5-mg/mL solution. 
Acceptance criteria: The Sample solution exhibits max- 
ima only at the same wavelengths as that of a similar 
preparation of USP Secobarbital RS. 

* B, The retention time of the secobarbital peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Phosphoric add and water (80:20) 

Buffer; 1.4 g/L of monobasic potassium phosphate in 
water adjusted with Solution A to a pH of 3.5 
Mobile phase: Acetonitrile and Buffer (35:65) 

Diluent: Acetonitrile and water (35:65) 

Standard solution: 0,4 mg/mL of USP Secobarbital RS 
in Diluent. Sonication may be used to aid in dissolution. 
Sample solution: Nominally 0.4 mg/mL of secobarbital 
sodium in a solution prepared as follows. Transfer the 
equivalent of 44 mg of secobarbital sodium from the 
contents of NLT 20 Capsules to a 100-rnL volumetrk 
fiask. Dilute with Diluent to vofume. Shaking and soni¬ 
cation may be used to aid in dissolution. Centnfuge a 
portion of this solution, and use the supernatant. 
Chromatographic system 
(see Chromatography (621 ^ System Suitability) 

Modę: LC 
Detector: 215 nm 

Column: 4,6-mm x 15,0-cm; 3.5-pm packing LI 
Flow ratę: 1 rnl/min 
fnjection volume: T 0 \il 

Run time: 2 times the retention time of secobarbital 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 1.5 
Relative standard deviation; NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
CafmJate the percentage of the labeled amount of sec¬ 
obarbital sodium (CuH^NfeNaOj) in the portion of 
Capsules taken: 

Result = (rjf s ) x (Q/Q x x 100 

r u = peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentratron of USP Secobarbital RS in the 
Standard solution (mg/mL) 

Cu - fiominal concentration of secobarbital sodium 
in the Sample solution (mg/mL) 

Mi = molecular weight of secobarbital sodium 
260,26 

Mą - molecular weight of secobarbital, 238.28 


Acceptance criteria: 92.5%-107.5% 

PERFORMANCE TEST5 

* Dissolution (711> 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Standard solution; USP Secobarbital RS in 0,1 N so^ 
drum hydroxide 

Sample solution: Solution under test, mixed with suffi- 
cient sodium hydroxtde to provide a concentration of 
0,1 N sodium hydroxide, and diluted with Medium, as 
needed, so that the concentration is similar to that of 
the Standard solution 
Instruments! condltions 
Modę: UV 

Analyticai wavefength; 243 nm 
Toierances: NLT 75% (Q) of the labeled amount of sec¬ 
obarbital sodium (C^HijlśbNaO]) is drssoNed. 

* Uniformity of Dosace Units (905>: Meet the 
requirements 

IMPURITIES 

* Orcanic Bmpurities 

Solution A, Buffer, Mobile phase, Diluent, and Chro* 
matographic system: Proceed as directed in the 
Assay . 

Standard solution: 0.005 mg/mL of U5P Secobarbital 
RS in Diluent Sonication may be used to aid in 
dissolution. 

Sample solution: Nominally 1 mg/mL of secobarbital 
sodium In a solution prepared as follows. Transfer the 
equrvalent of 100 mg of secobarbital sodium from NLT 
20 Capsules to a 100-mL volumetric fiask. Dilute with 
Mobile phase to 50% of the finał fiask volume. Sonicate 
and shake. Dilute with Mobile phase to yolume. Pass 
through a suitable fifter of 0.45-pm porę size. 

System suitability 
Sample: Standard solution 
Suitability reguirements 
Tai ling factor: NMT 1.5 
Relative standard deviation: NMT 6.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any fndividua1 unspedfted 
degradant in the portion of Capsules taken: 

Result = (r^/rO x (CdCu) x (Mf/M?) x 100 

r u - peak response of any indiyidua! unspecified 
degradant from the Sample solution 
r$ = peak response from the Standard solution 
Ci = concentration of USP Secobarbital RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of secobarbital sodium 
rn the Sample solution (mg/mL) 

Mn - molecular weight of secobarbital sodium, 

260.26 

Mr 2 = molecular weight of secobarbital, 238.28 
Acceptance criteria: See Table 7. 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (o/o} 

Iminosecobarbltal* 

0.33 

1.0 

2-HvdroxvoroDvl analop*’ 

0,38 

0.24 

Secobarbital 

1.0 


Li«DlmethvlbUfel anafoa c 

1.61 

0.54 


a 5 AIIyM-lmino-S-{1-methylbutyl) barbfturic add. 

6 5TZ-HydroKypropy|)-5-(1 -methyf butyl) barbfturfc add. 
c S^AIIyf-STI^B-dlimethylbutyl) barbiLunc acid. 
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Table 1 (CanUnued) 


Name 

Relative 

Re ten tion 
Time 

Acceptance 
Criteria, 
NMT f%1 

Any indivtdual unspecified 
dearadant 

— 

0.10 

Toul imnurities 

_ 

1.5 


* 5-AlJyM-imino-5-(l-methylbutyJ) barbituric add, 

13 5-(2'Hydroxypropyl)-5-(l-methytbutyf) barbituric add. 
Ł S-Ally1-5-(l -3-dimethyJbutyf) barbituric add. 


ADDITfONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight eontainers. 

• USP Reference Standards <11) 

USP Secobarbital RS 


Defete the fol fo winy: 


^Secobarbital Sodium Injection 

» Secobarbital Sodium Injection is a sterile solu¬ 
tion of Secobarbital Sodium in a suitable soivent 
lt eon ta i ns not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of C 12 H rzNhNaO^. 

Packaging and storage-—Preserve in single-dose ar in 
mulliple-dose cdntamers, preferably of Type I glass, pro- 
tected from Ifght, in a refrigerator, 

Labeiing—The la bel indicates that the Injection is not to be 
used tf rt contains a predpitate. 

USP Reference standards (11 }— 

USP Secobarbital RS 
USP Endotoxin RS 

Identification— 

A: Transfer a volume of Injection, equivalent to about 
100 mg of secobarbital sodium, to a separator containing 
15 mL of water. Render the mixture distinctly add to litmus 
with hydrochloric acid, exlract the liberated secobarbital 
with 25 mL of ether, collect the ether extracl in a separator, 
and wash with 10 ml of water. Drscard the water solution. 
Filter Lhe ether ex traci into a beaker, and evaporate on a 
steam bath with the a id of a current of air just to dryness. 
Dissolve the residue in 3 mL of alcohol, and evaporate to 
dryness. Repeat the dissolution and evaporation with 3 ml 
of alcohol, and dry the residue at 100° for 2 hours; the IR 
absorption spectrum of a solution prepared by dissoMng 
lhe residue of secobarbital so obtamed in chloroform to a 
concentration of about 50 mq per mL, OJ-mm sodium 
chloride tells being used ano chloroform being used as the 
blank, eahibits maxima only at the same wavelenglhs as 
that of a similar preparation of USP Secobarbital RS. 

B; lt responds to the flame test for Sodium {191). 
Bactenal EndotoxEns Test <85)—lt contains not morę 
than 0.9 USP Endotoxin Unit per mg of secobarbital so¬ 
dium. 

pH (791): between 9.0 and 10.5. 

Other reguirements—li meets the requirement 5 under In- 
jections cna Implanted Drug Products (1). 

Assay— 

Buffer solution—D\sso\ve 6.19 g of boric add and 14.91 g 
of potassium chloride in water, dllute with water to 200 mL, 
and mix. After 24 hours, ffller if necessary to obtain a elear 
solution. 


Standard preparation I —Drssolve a suitable quantity of 
USP Secobarbital RS, accurately weighed, in 0.5 N sodium 
hydroxide to obtain a solution having a known concentra- 
tion of about 23 pig per mL. 

Standard preparotion 2 —Mrx 5.0 mL of Standard prepara- 
tion 7 with 5.0 mL of Buffer solution. 

Assay preparotion 7—Transfer an accurately measured vof- 
ume of Injection, equivalent to about 50 mg of secobarbital 
sodium, to a 100-mL volumetric fiask, dilute with 0.5 N so¬ 
dium hydroxide to volume, and mix. Pipet 5 mL of this solu- 
tion into a 100-mL vofumetric fiask, add 0.5 N sodium hy- 
droxide to volume, and mix. 

Assay preparotion 2 —Mix 5.0 ml of Assay preparotion I 
with 5.0 mL of Buffer solution. 

Procedurę ^Concomitantly delermine Lhe absorbances of 
Assay preparotion I and Standard preparotion 1 in 1 -cm cells 
at 260 nm, with a suitable spectrophotometer, using 0.5 W 
sodium hydroxide as the blank. Similarly delermine the ab- 
so^bances of Assay preparation 2 and Standard preparotion 2 t 
using as the bfank a mixture of equal volumes of 0.5 N 
sodium hydroxide and Buffer 'solution, Calculate the guantfty, 
in mg, of CizHi/N^NaOi in the ydlume of Injection taken by 
the formula: 

1.09 2(2Q(Au - 2a u )/{A s - 2a s ) 

in which 1.092 is the ratio of the molecular weight of so¬ 
dium secobarbital to that of secobarbital, C is the ooncenlra- 
ticn, in pg per mL, of USP Secobarbitai RS in Standard prep¬ 
aration 7, Au and A* are the absorbances of Assay preparation 
1 and Standard preparation I, re$pecUvely, and a u and a * are 
the absorbances of Assay preparation 2 and Standard prepa- 
ration % respectiyely. 


Delete the following: 


^Secobarbital Sodium for Injection 

» Secobarbital Sodium for Injection is Secobarbi¬ 
tal Sodium suitable for parenteral use. lt contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of secobar¬ 
bital sodium (C^H^N^NaCh). 


Change to read: 

Packaging and sto ragę—Preserve in m Putkuging and Stor - 
age Requirements {659), Injection Packaging, Packaging for 

COfłStitUtfOn* (CN I May.17) 

USP Reference standards (11)— 

USP Secobarbital RS 
USP Endotoxin RS 

Constituted solution—At the time of use, it meets the 
requirements for Injections and Implanted Drug Products (1), 
Specific Tests , Completeness and clority of Solutions 
Bacterial £ndotoxins Test (85)—lt contains not morę 
than 0.9 USP Endotoxin Unit per mg of secobarbital so¬ 
dium. 


Change to read ; 

Other reąuirements—lt conforms to the Definition, re¬ 
sponds to the Identification tests, and meets the reguire- 












ments for pH f Compieteness of solution, Loss on drying, % <of~ 
and Assay under Secobarbital Sodium. It meets 
also the reguirements for Sterility Tests (71), Uniformity of 
Dosoge Units (905), and Labefing (7), Labels and Labeling for 
tnjectobte Products tAU mo 


Delete the fofłowing: 


^Secobarbital Sodium and Amobarbital 
Sodium Capsules 

» Secobarbital Sodium and Amobarbital Sodium 
Capsules contain not (ess than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of secobarbital sodium (CuHrzfNhNaCh) 
and amobarbital sodium (CnH^INhNaCh). 

Packaging and storage—Preserve in wefl-dosed contain- 

ers. 

U5P Reference standards (11)— 

USP Amobarbital RS 
U5P Secobarbital RS 

Identification— 

A; Suspend the contents of 1 Capsule in 10 mL of water, 
and fiłter: the filtrate responds to the flame test for Sodium 
(191), 

B: The retention Limes of the major peaks in the chro¬ 
ma togram of the Assay preparation correspond to those of 
the Standard preparation obtained in the Assoy. 

Pissolution <71T>— 

Medium: water; 500 mL. 

Apparatus 1: 100 rpm. 

Time: 60 mirtu tes. 

Procedurę^ Determine the total amount of CnH^NsNaOs 
and CnHuhbNaO} dissolved from UV absorbances at the 
wavelength of maximum absorbance at about 239 nm of 
filtered portions of lhe solution under test, suitably diluted 
with 0.1 N sodium hydroxide, in comparison with a Stan¬ 
dard solution having known concentrations of about 7.5 ug 
each per mL, of USP Secobarbital RS and USP Amobarbital 
RS in lhe same medium, An amount of alcohol not to ex- 
ceed 1% of the total volume of the Standard solution may 
be used to dissolve the Reference Standards prior to drlution 
with water and 0.1 N sodium hydroxide, 

Tolerances —Not less than 60% (Q) of the labeled total 
amount of CuHuNiNaOi and CnH^NiNaCb is dissolved in 
60 mmutes, 

Uniformity of dosage units (905): meet the reąuire- 
menls for C ontent Uniformity with respect to secobarbital so¬ 
dium and to amobarbital sodium. 

Assay— 

interna! standard solution— Dissofve aprobarbital in chloro¬ 
form to obtain a solution having a concentration of about 
0.75 mg per mL 

Standard preparation —Transfer about 92 mg of USP Seco¬ 
barbital RS, and about 91 mg of USP Amobarbital RS, both 
accuratefy weighed, to a 100-mL yolumetric fiask, and dis- 
solve in 50 ml of chloroform. Di lute with chloroform to vol- 
ume, and mix, 

Assay preparation —Remove, as completely as possible, 
the contents of not less than 20 Capsules. Transfer an accu¬ 
rately weighed portion of the powder, equivalent Lo about 
100 mg oF secobarbital sodium, to a separator, add 20 mL 
of water, 1 mL of hydrachloric acid, and 100.0 mL of chlo¬ 


roform, and shake for 3 minutes. Remove the chloroform 
layer, and use as directed ir> the Procedurę , 

Chromatographk system {see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
lector and contains a G.ó-m x 3.5-mm glass column packed 
with 3percent liguid phase CIO on 100- to 120-mesh sup- 
port SI AB. The column is maintained at about I75 rj , the 
injection port at about 235°, the deteclor błock at about 
245 , and dry helium is used as the carrier gas at a flow ratę 
of about 55 mL per minutę. Chromatograph five replicate 
injection s of the Standard preparation, and record the peak 
responses as directed for Procedurę: the relative standard 
dewaiion is not morę than 2%; the resolution factor be- 
tween amobarbital and the internal standard is not less than 
1.5; the resolution faclor between amobarbital and secobar¬ 
bital is not less than 2,5; and the tailing faclor does not 
exceed 1.5 for any of the three peaks. 

Procedurę—Mix 5.0 mL of the Standard preparation with 
5,0 mL of the Internat standard solution , Mix 5,0 mL of the 
Assay preparation with 5.0 mL of the internat standard solu- 
tion. Separately rnjetl equal volumes (about 3 |jL) of the re- 
suking Solutions into the chromatograph, and record the 
chromatograms. Measure the responses for the major peaks. 
The relative retention limes with respect to the internal 
standard are about 1.3 for amobarbital and 1.8 for secobar- 
bital. Calculate the quantity, in mg, of secobarbital sodium 
{CuHijNsNaOO in the portion of Capsules taken by the 
formula: 

(260.27/ 238.28) W(R 0 /Rs) 

in which 260.27 and 238,28 are the molecułar weights of 
secobarbital sodium and secobarbital, respectively, W is the 
weight, in mg, of USP Secobarbital RS taken for the Stan¬ 
dard preparation , and R 0 and R s are the ratios of the peak 
response of secobarbital to Chat of the internal standard in 
the Assay preparation and the Standard preparation, respec- 
tively, Simifarly calculate the quantity, in mg, of amobarbital 
sodium (CtiHi^NjNaOi) in the portion of Capsules taken by 
the formula: 

(248.26 / 226.28) W ' (R' u / R'$ 

in which 248.26 and 226.28 are the molecułar weights of 
amobarbital sodium and amobarbital, respectively, W' is the 
weighl, in mg, of USP Amobarbital RS taken for the Stan¬ 
dard preparation , and R* u and R r s are the ratios of the peak 
response of amobarbital to that of the internal standard ob¬ 
tained from Assay preparation and the Standard preparation, 
respectively, 

AUSW 


Add the folfowing: 


*Selamectin 



CłjHdNOii 


769.96 


USP Monographs 








25-Cyelohexy M'- 0-de(2, 6 <lideoxy- 3- O-methy l-a-L-oro&mo- 
hexGpyranosyl)-5-demethQxy-25-de{ 1 -methylpropyl}- 
22 / 23-dihydro-5-(hydroxyimino)-avermectin Ala; 
(2a£,4£,5%65,65,7S,8E,imi 3/?, 155,17a*,20aR,2qb5)-£- 
Cyd o h exy I - 7 - f (2, 6 -d i deoxy- 3 - O- m et hy I - ot- l- arabino-he*- 
opyranG5yi)oxyJ-3',4',5',6,ó',7,1 0,11,14,15,20a,20b* 
dodecahydro-2Qb-hydroxy-5',ó r 8, 19-tetramethylspiro 
[11,15-methano«2H,17H-fu^G[4,3,2-po][2,Ó]be^zodh 
GxacydoGCtadedn-1 3,2^[2H]pyran]-1 7,20(1 7aH)-dione 
20-oxime [220119-17-5]. 

DEFINITION 

Selamectin contains NLT 96.0% and NMT 102.0% of se- 
lamectin (CoH^NOn), calculated on the anhydrous and 
solvent-free basis, 

IDENTIFICATION 

* A. INFRARED ABSORPT10N (197) 

[Notę —Methods described in <197K), (197M), or (197A) 
may be used.j 

* B. The reteniion time of the major peak of the Sampfe 

solution corresponds to that of tne standard solution, as 
ohtained in the Assay. 

AS5AY 

* Procedurę 

Mobile phase: Acetonitrile and water (80:20) 

Standard solution: 0.2 mg/mL of USP Selamectin RS in 
Mobile phase 

Sampfe solution: 0.2 mg/mL of Selamectin in Mobile 
phase 

Chromatographk system 
(See Chromatograpny (621 ), System Suit obili ty,) 

Modę: LC 

Deteotor: UV 243 nm 

Column: 3 , 9 -mm x 15-cm; 4-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 |iL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Tailing factor: NMT 1,5 
Relalwe standard deviation: NMT 0.73% 

Analysis 

Sampfes; Standard solution and Sample solution 
Calculate the percentage oF selamectin (C^NfisNOii) in 
the portion of Selamectin taken: 

Result - (ru/n) x (Cs/Cu) x 100 

ro = peak response from the Sample solution 

^ = peak response from the Standard solution 

C$ = concentration of USP Selamectin RS in the 
Standard solution (mg/mL) 

Qj = concentration of Selamectin in the Sample 
solution (mg/mL) 

Acceptance criteria: 96.0%-l 02.0% on the anhydrous 
and solvent4ree basis 

1MPURITIES 

* Residue on Ignition (281) 

Sample: 1,0g 

Acceptance criteria: NMT 0.1% 

* ORCANIC llWPURITIES 

Solution A: Water 
Solution 8 : Acetonitriie 

Mobile phase: See Tobie I. Return to original condi- 
tions and re-equilibrate the system. 


Tahle 1 


Time 

Solution A 

5o(ution B 

(min) 


_ 

0 

40 

60 

28 

40 

60 

AS 

20 

80 


Diluent: Acetonitrile and water (60:40) 

System suitability solution: 500 jig/mL of USP Se- 
lameclin RS in Diluent 

Standard solution: 2.5 pg/mL of USP Selamectin RS in 
Diluent 

Sample solution: 500 of Selamectin in Diluent 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 243 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LI 

Column temperaturę: 30' 

Flow ratę: 2.0 mL/min 
Injection volume: 20 4 L 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NoTE—USP Selamectin RS contains the impurities 
didehydroselamectin and selamectin aglycone as minor 
components. The relabve retention times for didehyd¬ 
roselamectin and selamectin aglycone are 0.4 and 0.5, 
respectively.] 

Suitability requirements 

Resolution: NLT 4.0 between didehydroselamectin 
and selamectin aglycone, System suitability solution 
Tailing factor: NMT 1 .6 for the selamectin peak. 
Standard solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Selamectin taken: 

Resutt - (ro/n) x ( Q/Cu ) x (1/F) x 100 

ro - peak response of each impurity from the 
Sampte solution 

r s ~ peak response of selamectin from the Standard 
solution 

Ci = concentration of USP Selamectin RS in the 
Standard solution (pg/mL) 

Cu - concentration of Selamectin in the Sample 
solution (pg/mL) 

F - relative response factor (see Tobie 2) 

Acceptance criteria: See Table 2. The reporting level 
for Impunties is 0 . 2 %. 
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Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Hvdroxvselamectin a 

0.2 

TO 

2.0 

D ide h vd rosę Ea m ec Li n b 

0*4 

1.0 

2.0 

Selamectin apivcone c 

0*5 

T2 

1.5 

Selamectin 

1.0 

_ 

_ 

a-Oleandrosyl 

selamectin d 

1.7 

0.67 

1.5 

Any other individual 
impurity 

— 

TO 

1.0 

Totaf impurities 


_ 

4*0 


*{2aE t 2%4E,5' 5,65,6*5,75,85,11 /ll3ff, 155,1 7a/i,20a/U0b5)-ó'-Cydohexyf- 
7 -{(2 1 6 - d I deoxy- 3- G-me Lhyl -w-L-ar atono-he* opy ra nosy l)oxy J-3 V4 F , 56, ó' r 7, 

10.11.14.1 S^Oa^Ob-dodecahydro^ ^Ób-dinydroKy-S^^SJ 9 Le^ 
tramethylspiro[l 1J 5-methano-2/4 r 13/4,17tf 4uro[4,3,2-pqjp,ć] benzod loka¬ 
ty dooct ad edn-1 3,2'-[2tf]pyran]-1 7,20(1 7aW) dione 20-oxime. 

b (235,4 5,5'5,65,6'S, 75,85, 11 8,1 35,155 H 17aR,20afl,2Ob5)^-Cydohexyl-7- 
[{2,ó'dideoxy-3-0-methyLa-L-£Jfobina-hexopyranosyf)oxyj-5',6,6', 7,10,11, 

14.1 S^Oa^Ob^decahydro^Ob-hydroyy-S^aj^letramGthylspirotl 1,15* 
methano-2tf,l 3/4,1 7H-furo[-4 r 3,2-pq][2,ó]benzodioxacydooctadedn-13,2'- 
[2tf]pyran]-17,20(17a5/)-dione 20-Gxirne. 

L (2af,45,5'5,65 r 6'5,75,85,11 R r l 35,155,17afl,20aft,20b5)-6'-Cydohe>tyl-5',6, 
6,7,10,11j4,T5,20a,2Qbdecahydro-7.20b-dihydroxy-5',6,8,194.e- 
Lramethylspirop t, 15-methano-2/4,1314,1 7N-furo[4,3,2-pqj[2,6]benzodioxa- 
cyclooctadeein-1 S^-fZtfjpyranLl 7,20(1 7a/4)-dione 2Qoxime. 
HlaErtS^SmSjSMl 1 R f 13 fl,l 55,17a fl,20aft, 2 Obi)-6'-Cycl oh exyl-7- 
[(4-0(2,6-di deoxy- 3- Omethy 1 -ce-l- arahino- h exo pyra nosy I)- 2,6-d tdeoxy- 3- 
0-meihy[-a-L-orod/no-hexopyranosyl)oxy]-3',4 r ,5 ,6,6', 7,10,11J 4,15,20a, 
20b-dodecahydro-20h-hydroxy-5', 6,8,19-telramelbylsprro[ 11,15-methano- 
2 HJ 3/4,17/4-furo[4,3,2-po][2,6]benzodioxacydooetadedn-l3,2'- 
[2 W] pyra oj-1 7,20(1 7aft)-dfone 20 oxime. 

SPECSriC TE5TS 

* Water O et e r mi n Alt on (921), Method f , Method la 

Sample: 0.20 g 

Acceptance critena; NMT 7.0% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in a tight Container. 

* Łabeling: Label it to indicate that it is for veterinary use 
onfy. 

* USP Reference Standards (11) 

USP Selamectin RS 

AUŚP40 


SelegBline Hydrochloride 



C, 3 H„N ■ HCI 223.74 

Benzeneeth a na m ine, W, a-di m ethyLN-2-propyny l- # 
hydrochloride, (/?)-. 

(-)-(/?}-Ai,c/-Dimethyl-N-2-propynylphenethylarmne hydro- 
chloTfde [14611-52-0], 

» Selegiiine Hydrochloride contains not less than 
98*0 percent and not morę than 101.0 percent of 
C 13 Hi 7 N ■ HCI, calculated on the dried basis* 

Packaging and storage—Preserye in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Selegifine Hydrochloride RS 

USP Metnamphetamine Hydrochforide RS 


Identification— 

A: Infrared Absorption (197K), 

B: Uitraviolet Absorption (197U>— 

Sofution: 0.5 mg per mL. 

Medium: water. 

C: The retentlon time of the major peak in the chromato 
gram of the Assoy preparation corresponds to that of the 
Standard preparation obtained as directed in the Assay* 

D: It responds to the tests for Chloride { 191). 

Melting rangę (741): not greater than 2°, within the 
Itmits of 141 ° and 145°. 

Specific rofafion (781 S): between “10*0° and -12.0°. 

Test sofution: 100 mg per ml, in water. 

Loss obi drying (731)—Dry it in vacuum at 60° for 3 hours: 

it loses not morę than 1.0% of its werghf 

Residue on ignifion (281): not morę than 0.2%, 

Detete the foffowing: 

®Heavy met ais, Method ff (231): not morę than 0.002%. 

* {Dffirial l-jan-ZOiaj 

GhromatograpBiic purity-— 

Buffer solution f Mobile phase, and System su i ta b Hity solu- 
ticn —Proceed as directed :n the Assay, 

Standard solution —Transfer 10.0 mL of the System suitabil- 
ky solution to a 100-mL volumetric fiask, dilute with Mobiie 
phase to volumą and mix. Transfer 10*0 mL of this solution 
to a 50 mL volumetric fiask, dilute with Mobile phase to vo3- 
ume, and mix* 

Test solution— Transfer 50 mg of Selegiiine Hydrochloride 
to a 50-mL volumetric fiask, dissolve in and dilute with Mo¬ 
bile phase to voJume, and mix* 

Chromatographic system —Proceed as directed in the As- 
5ćjy. Inject about 20 pL of the Standard solution, and record 
the peak responses as directed in the Procedurę: the resolu- 
Lion, R, between the methamphetamine and selegiiine peaks 
is not less than 3, and the relative standard deviation for 
repficate injections is not morę than 5.0%. 

Procedurę —Separately inject equaJ voiumes (about 20 pL) 
of the Standard solution ana the test sofution into the chro- 
matograph, and allow the Test solution to elute for not less 
than three times the retention time of selegiiine. Record the 
dromatograms, and measure the peak responses, Calculate 
the percentage of each impurity m the portion of Selegiiine 
Hydrochloride taken by the formufa: 

5OQ0(C/ rś) 

in which C is the concentration, in mg per mL, of USP 
Selegiiine Hydrochloride R5 in the Standard sofution, W is 
the weight, in mg, of Selegiiine Hydrochloride taken to pre- 
pare the Test sofution, n Is the peak response for each impu- 
rlty in the chromatoaram of the Test sofution, and r* is the 
peak response for selegiiine in the chromatogram of the 
Standard solution. Not morę than 0,2% of any indrndual 
impurity is found, and the sum of alf tmpurities is not morę 
than 1.0%. 

Assay— 

Buffer sofution—Prepare a solution of 0.1 M monobasic 
ammonium phosphate, adjust with phosphoric acid to a phi 
of 3.1, and mix. 

Mobiie phase —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (80:20). Make adjustments if 
necessary (see 5ysfem Suitubifity under Chromotography 
{621))* 

Standard preparation —DissoJve an accurately weighed 
guantity of USP Selegiiine Hydrochloride RS, and dilute 
quantitatively, and stepwise if necessary, with Mobiie phase 
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to obtain a solution having a known concentration of about 
OJ mg per m!_. 

System suitability solution —Dissolve accurately weighed 
quantities of USP Methamphetamine Hydrochloride RS and 
USP Selegiline Hydrochloride RS in Mobile phase to obtain a 
solution contaming OJ mg per ml of each Reference Stan¬ 
dard* * 

Assay preparation —Transfer an accurately weighed quan- 
tity, about 50 mg of Selegiline Hydrochloride, to a 50-mL 
volumetric fiask, dissolve in and dilute with Mobile phase to 
volume, and mix. Transfer 10.0 ml of this solution to a 
100-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Chromatography <621)}—The 
liquid chromatograph is eouipped with a 205-nm detector 
and a 3,9-mm x 30<m coiumn that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution, and record the peak responses as 
directed for Procedurę: the resolution, R f between the 
methamphetamine and selegiline peaks is not less than 3, 
and the rclative standard deviation for rcpllcatc injections \s 
not morę than 2 . 0 %. 

Procedurę— Sęparately inject equa! volume 5 (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CuHi?N ■ HG in tne portion of Selegiline Hy¬ 
drochlonde taken by the formula: 

SOOąru/rs) 

in which C is the concentration, in mg per mL, of USP 
Selegiline Hydrochloride RS in the Standard preparation, and 
r u and r 5 are the selegiline peak responses obtained from the 
Assay preparation ano the Standard preparation, respectively. 


SelegiiBBne Hydrochloride Capsuies 

DEFINmON 

Selegiline Hydrochloride Capsuies contain NLT 90.0% and 
NMT 110.0% of the labeled amount of selegiline hydro¬ 
chloride (0 13 H 17 hi * HCI). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

s Procedurę 

Buffer; 11.5 g/L of monobasic ammonium phosphate in 
water Adjust with phosphoric acid to a pH of 31. 
Mobile phase: Acetonitrile and Buffer (20:80) 

System suitability solution: 0.1 mg/mL each of USP 
Selegiline Hydrochloride RS and USP Methamphetamine 
Hydrochloride RS in Mobile phase 

Standard solution: OJ mg/mL of USP Selegiline Hydra¬ 
ch Joride RS in Mobiie phase 
Sampie stock solution: Nominally, 1 mg/mL of 
selegiline hydrochloride from the contents of NLT 20 
Capsuies, prepared as follows. To the weighed portion 
of the sampie in a suitable volumetric flasK add Mobile 
phase to fili 80% of the finał fiask volume. Sonicate for 
at least 10 min. Dilute with Mobile phase to volume, 
and centrifuge a portion of the solution for at least 10 
min. 

Sampie solution: Nominally, 0.1 mg/mL of selegiline 
hyarochloride, by drlutina a portion of the supernatant 
from the Sampie stock solution with Mobiie phase. Pass a 
portion of the solution through a suitable filter of 0.45- 
pm porę size. 


Chromatographic system 

(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 

Coiumn: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 ml/min 
jnjectlon volume: 20 pL 

Run time: 1.5 limes tne retention time of selegiline 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Ngte —The relative retention times for 
methamphetamine and selegiline are O.ó and 1 . 0 , 
respectively*| 

Suitability requirements 

Resolution: NLT 3 between the methamphetamine 
and selegiline peaks, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie sofution 
Calculate the percentage of the labeled amount of 
selegiline hydrochloride (CuHi/N * HG) in the portion 
of Capsuies taken: 

Result = (ru/fs) x (Q/C u ) x 100 

ru - peak response of selegiline from the Sampie 
solution 

r s - peak response of selegiline from the Standard 
solution 

Cs = concentration of USP Selegiline Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of selegiline 

hydrochloride in the Sampie solution 
(mg/mL) 

Aeceptance enteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION <711) 

Medium: Water; 500 mL 
Apparatus 1: 50 rpm 
Time: 20 min 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay. 

Standard solution: 0.01 mg/mL of USP Selegiline Hy¬ 
drochloride RS in Mobiie phase 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter. 

System suitability 
Sampie: Standard solution 
Suitability requirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
selegiline hydrochloride (C 13 H 17 N * HCI) dtssoived: 

Result - (ru/rj) x (Cs/0 x 1/ x 1 00 

ru = peak response from the Sampie solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Selegiline Hydrochloride 
RS in the Standard solution (mg/mL) 

L = la bel claim (mg/Capsule) 

V = volume of Medium, 500 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
selegiline hydrochloride (CuHi?N - HCI) is dSssolved. 

* Uniforwuty of Dosace Units (905): Meet the 

^eąuirements 

IMPUR1TIES 

* Organic Dmpuretees 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 
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Standard stock soiution A: 0.2 mg/mL each of USP 
Selegiline Hydrochioride RS and USP Seiegiltne Related 
Compound D RS in Mobile phase 
Standard stock solution B; 0*2 mg/mL of USP 
Methamphetamine Hydrochioride RS m Mobile phase 
Standard solution: 2jig/mL each of USP Selegiline Hy- 
drochforide RS and USP Selegiline Related Compound D 
RS, and 20pg/mL of USP Methamphetamine Hydro- 
chloride RS in Mobile phase from Standard stock solution 
A and Standard stock solution B, respectively 
Sample solution: Nominalfy, 1 mg/mL of selegiline hy- 
drochforide in Mobile phase from the contents of NLT 
20 Capsules, prepared as folio ws. To the weighed por- 
don of sample fn a suitable volumetric fiask add Mobile 
phase to fili 60% of the finał fiask volume* Sonicate for 
at least 10 min, and drlute with Mobile phase to vol~ 
ume. Pass a portion of the solution through a suitable 
fil ter of 0.45-pm porę size. 

Chromatographic system: Proceed as directed in the 
Assay except use a run time of 3 times the retention 
time of selegiline* 

System suitaoility 
Sample: Standard solution 

[NOTĘ—See Tobie 1 for the relative retention times.] 
Suitabiitty requirements 

Resolution: NLT 6.0 between methamphetamine and 
selegiline related compound D; NLT 3*2 between 
selegiline related compound D and selegiline 
Relative standard deviation: NMT 10.0% for each of 
the selegiline related compound D and selegiline 
peaks; NMT 5.0% for the methamphetamine peak 
Anafysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of methamphetamine and 
selegiline related compound D in the portion of Cap- 
sules taken: 

Result - ( r u /r s ) x (G/G) x 1 00 

r u = peak response of methamphetamine or 
selegiline related compound D from the 
Sample solution 

r$ - peak response of the corresponding Reference 
Standard from the Standard solution 
G = concentration of the corresponding Reference 
Standard in the Standard solution ( mg/mL) 

Gj - nominał concentration of selegiline 

hydrochioride in the Sample solution 
(mg/mL) 

Calculate the percentage of each indivldual unspecified 
impurity in the portion of Capsules taken: 

Result = {ru/rs) x {Cs/Cu) x 100 

ru = peak response of each indlvldual impurity 
from the Sample solution 

r$ - peak response of USP Selegiline Hydrochioride 
RS from the Standard solution 
G - concentration of USP Selegiline Hydrochioride 
RS in the Standard soiution (mg/mL) 

G - nominał concentration of selegiline 

hydrochioride tn the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie /. Disregard any peak 
belo w 0.1 %. 


Table 1 


N a me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Methamphetamine 3 

0.62 

2.0 

Seleqifine related compound O b 

0.85 

0.30 

Seleaifine 

1.0 

_ __ 

Any ind[vidual unspecified 
deqradation product 

— 

0*50 

Totai jmpurities' 

— 

2.0 


J Beazeneethanamine, fya-dimethyl-, (5>. 
b -Fhenylprcipan-2-yl)prop-2-yn-1 -aminę. 

^Does not ind ud e methamph eta minę. 


ADDITIONAL REQUGREMENTS 

* PACKAGING AND Storage: Preserve in tight, llght resistant 

containers. 

* USP Reference Standards (11) 

USP Methamphetamine Hydrochioride RS 
USP Selegiline Hydrochioride RS 
USP Selegiline Related Compound D RS 
(R)-N-(GPhenylpropan-2-yl)prop-2-yn-1-amine 
hydrochioride. 

Gd-GN HCI 209.72 


SeBegiiSne Hydrochioride Ta bil et s 

» Selegiline Hydrochioride Tablets contain not 
less than 90.0 percent and not morę than 
1 10.0 percent of the labeled amount of Ci 3 H 17 N • 
HCI. 

Packaging and storage —Preserve in tight, light-resisfant 
containers. 

USP Reference standards (11)— 

USP Selegiline Hydrochioride RS 
USP Methamphetamine Hydrochioride RS 
Identification' —The retention time of the major peak in 
the chrom a tog ram of the Assay preparat i on correspodds to 
that in the chrom atogram of tne Standard preparation as 
obtained In the Assay. 

Dissoiufion (711)— 

Medium: water; 500 ml. 

Apparotus 1: 50 rpm. 

Time: 2G minutes. 

Determine the amount of CnH 17 N ■ HCI dissolved using 
the foliowi ng method. 

Monobasic ammonium phosphate solution —Dissolve 1 1.5 g 
of monobasic ammonium phosphate in 1000 mL of water. 
Adjust with 85% phosphoric add to a pH of 3*1, 

Mobile phase—P repare a fil te red and degassed mixture of 
Monobasic ani mon fum phosphate solution and aceton itrile 
(4:1). Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

Standard solution —Transfer 25.0 mg, accurately weighed, 
of USP Selegiline Hydrochioride RS to a 50-mL yolumetric 
fiask* Dissolve In and dilute with water to volume, and mix. 
Pipet 2.0 ml of this solution into a 100-mL voiumetric fiask, 
dilute with water to volume, and mix. 

Test soiution —At 20 minutes withdraw a 10-mL portion of 
the solution under test and centrifuge for 10 minutes at 
3500 rpm, 

Chromatogrophic system—The liquid chromatograph is 
equtpped with a 205-nm detector and a 3.9-mm x 30-cm 
column that contains packing LI. The fJow ratę is 1.0 mL/ 
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min, Chromatograph the Standard soiution, and record the 
peak responses. The relattve standard deviation for replicate 
injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 15 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks, Calculate the amount of 
CuH 17 N j HCI dissofved. 

Toferances —Not less than 80% (Q) of the labeled amount 
of C 13 Hi ? N ■ HCt is dissolved in 20 minutes. 
Chiromatograplik purity— 

Buffer soiution, Mobile phase , System suitability sofution, 
and Chromatographic system —Proeeed as directed in the test 
for Chromatographic purity under Selegiline Hydrochioride, 

Standard soiution— Transfer 10.0 mL of the System suitabii- 
ity soiutian to a 100-mL vo!umetnc fiask, dilute with Mobile 
phase to volume, and mix. Transfer 10.0 mL of this soiution 
to a 20-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Test soiution —Use a portion of the supernatant obtalned 
from the Assoy preparation , 

Procedurę— Proeeed as directed in the test for Chromato¬ 
graphic purity under Selegiline Hydrochioride. Calculate the 
percentage of each impurity, excluding methamphetamine 
hydrochioride, in the portion of Tablets taken by the 
formula: 

5000(C/W)(n/rO 

in whlch W is the weiqht, in mg, of the labeled content of 
selegiline hydrochioride in the portion of Tablets taken to 
prepare the Test sofution, and the other terms are as defined 
therein, Not morę than 0.5% of any individual impurity is 
found, and the sum of al! impurities, exduding 
methamphetamine hydrochioride, is not morę than 2 . 0 %. 
Uniform ety of dosage units (905): meet the reguire- 
ments. 

Limit of methamphetamine hydrochioride— 

Buffer soiution, Mobile phase, System suitability sofution 
Test soiution , and Chromatographic system— Proeeed as di- 
rected in the test for Chromatographic purity under Selegiline 
Hydrochioride , 

Standard soiution —Transfer 1 0.0 ml of the System suitabil¬ 
ity soiution to a 50-mL yolurnetric ffask, dilute with Mobife 
phase to volume, and mix. 

Procedurę —Proeeed as directed in the test for Chromato- 
graphic purity under Selegiline Hydrochioride. Calculate the 
percentage of methamphetamine hydrochioride in the por¬ 
tion of Tablets taken by the formula: 

5000 (C/W)(r u /rs) 

In which C is the concentration, in mg per ml, of USP 
Methamphetamine Hydrochioride RS rn the Standard solu- 
tion, W is the weight, In mg, of the labeled content of 
selegiline hydrochioride in the portion of Tablets taken to 
prepare the Test soiution, and fu and r$ are the 
methamphetamine peak responses obtained from the Test 
soiution and the Standard sofution, respective!y. Not morę 
than 2 , 0 % of methamphetamine hydrochioride is found. 
Assay™ 

Buffer soiution, Mobile phase , Standard preparation , System 
suitability soiution , and Chromatoaraphic system —Proeeed as 
directed In the test for Assay under Selegiline Hydrochioride. 

Assay preparation —Weigh and powder not less than 20 
Tablets, Transfer an accurately weighed portion of the pow¬ 
der equivalent to about 50 mg of selegiline hydrochioride to 
a 50-mL yolurnetric fiask. Add 40 mL of Mobife phase , soni- 
cate for 10 minutes, dilute with Mobile phase to volume, 
and mix, Centrifuge a 25-ml allquot of this soiution at 3500 
rpm tor 10 minutes. [notę—R etain a portion of the superna- 
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methamphetamine hydrochioride tests.] Transfer 10.0 mL of 
the supernatant to a 100 -mL yolurnetric fiask, dilute with 
Mobile phase to volume, and mix. 

Procedurę— Proeeed as directed for Procedurę in the Assay 
under Selegiline Hydrochioride. Calculate the quantity, In mg, 
of CuHi?N ■ HCI in the portion of Tablets taken by the 
fomiula: 

SOOCC^/Ts} 

In which the terms are as defined therein. 


Selegiline Hydrochioride Compounded 
Topicai Gel 

DEHNITION 

Selegiline Hydrochioride Compounded Topicai Cel contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
selegiline hydrochioride (C 13 H 17 N * HCI), 

Prepare Sefegiline Hydrochioride Compounded Topicai Gel 
10 mg/mL as follows (see Pharmaceutical Compounding— 
Nonsterile Preparations (795)). For this preparation, a soy 
ledthin-isopropyl palmitate mixture and a poloxamer gel 
need fo be separately prepared. 


Sorbic Acid 

0.2 g 

Soy leerthin 

50 g 

Isopropyl Palmitate 

_SOo_ 


Prepare a soy leclthin-isopropyl palmitate mixture by mixmg 
0.2 g of Sorbic Acid f 50 g of Soy fecithin , and 50 g of Iso- 
propyi Palmitate together. Allow the mixture to set over- 
night, and mix again. 


Sorbic Acid 

0-2 g 

Polo^amer 407 

30 g 

Purified Water, a sufficient 
auantity to make 

100 ml 


Separately, prepare a 30% poloxamer gel by mixing 0.2 g 
of Sorbic Acid, 30 g of PoIoxamer 407, and a sufficient 
amount of Puńfiea Water to bring to a finał volume of 
100 mL. Place the gel In the refngerator overnight, and 
mix again. 


Selearline hydrochioride powder 

1 g 

Purified Water 

5 ml 

Soy lecithin-isopropy! palmitate 
mixture 

22 ml 

Poloxamer gel (30%), a 
sufficient guantity to make 

100 mL 


Dissolve 1 g of Selegiline hydrochioride powder in 5 mL of Pu- 
rified Water in a sultable mortar, Adcf 22 mL of the previ- 
ously prepared soy lecithin—isopropyl palmitate mixture to 
the mortar, and mix welL Add a sufficient amount of the 
previous!y prepared 30% poioxamer gel to bring to finał 
volume, and mix using high-shear methods. 

ASSAY 
o Procedurę 

Soiution A: 0.1 M monobasic ammonium phosphate 
adiusted with phosphoric acid to a pH of 3.1 
Mobile phase: Acetonitrile and Sofution A (20:80), Fil¬ 
ier, and degas. 

System suitability soiution: 0.4 mg/mL each of USP 
Selegiline Hydrochioride RS and USP Methamphetamine 
Hydrochioride RS in Mobile phase 
Standard soiution: 0,4 mg/mL of USP Selegiline Hydra¬ 
ch Inrirfp RS in Mnhib nhns& 






















Sample solution: Shake thoroughly each Container of 
Toptcal Gel, Transfer 0.4 mL of TopEcal Ge) into a 10-mL 
volumetric fiask, dilute with Mobile phase to volume, 
and mix well, 

Chromatographic system 
(See Chromatography {621), System Suitability .) 

Moder LC 

Detector: UV 205 nm 
Coiumn: 4.6-mm x 25-cm; 5-.pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: S jiL 
System suitability 

S a m p I e s: Sys tem suita bili ty solu tion and Stan dard 
solution 

[Non—The relative retention times for 
methamphetamine hydrochloride and selegiline hydro¬ 
chloride are about 0.63 and 1.0, respeetive!y.] 
Suitability requirements 
Tailing rac tor: NMT 2.0, Standard solution 
Resolutron: NLT 8.0 between selegiline and 
methamphetamine, System suitability solution 
Relative standard devi<ttiun; NMT 2.0% For replicate 
injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te Ihe percentage of the labeled amount of 
selegiline hydrochloride (Ci 3 H> 7 N - HCI) in the portion 
of Topical Gel taken: 

Result = (ru/n) x (Cs/G;) x 100 

r u - peak response of selegiline hydrochloride from 
the Sample solution 

r s = peak response of selegiline hydrochloride from 
the Standard solution 

Cs = concentration of selegiline hydrochloride in 
the Standard solution (mg/mL) 

Cu - nominał concentration of selegiline 

hydrochloride in the Sample solution 
(mg/mL) 

Aeceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

• PH (291): 4 6-5.6 

ADDITIONAL REQUIREMENT$ 

• Packageng and Storage: Package in a trght, iight-resis- 

tant suitable calibrated dispenser. Storę at 2°-8° or at 
controlled room temperaturę. 

o Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at 2°-8* or at con¬ 
trolled room temperaturę 

• Labeling: La bel it to Sndlcate tha t jt is for external use 
only, keep out of the reach of children, use only as di¬ 
rected, and to State the Beyond-Use Datę , 

• USP REFERENCE Standards (11) 

USP Methamphetamine Hydrochloride RS 
USP Selegiline Hydrochloride RS 


Selenious Acid 


HzSeOi 128.97 

Seienium dioxide, monohydrated; 

Selenious acid [7783-00-8]. 

DEFINITION 

Selenious Acid contains NLT 93.0% and NMT 101.0% of 
H 2 Se0 3 . 


IDENTIFICATION 

* A. 

Sample: 50 mg 

Analysis: Dissohre the Sample in 5 mL of water. Add 
100 mg of sodium bicarbonate, and mix. 

Aeceptance criteria: Cas bubbles develop. 

* B. 

Sample: 50 mg 

Analysis: Dissolve the Sample in 5 mL of 0.1 N hydro- 
ehloric acid. Add 50 mg of stannous chloride. 
Aeceptance criteria: A curdy tan-orange predpltate is 
formed. 

AS5AY 

* PROCEDURĘ 

Sample solution: Transfer 100 mg to a suitable giass- 
stoppered fiask, and dissolve in 50 mL of water. 
Analysis: Add 10 mL of a 300-mg/mL potassium iodide 
solution and 5 mL of hydrochloric acid to the Sample 
solution , and mix. Insert the stopper in the fiask, and 
allow to stand for 10 min. Add 50 mL of water and 
3 mL of starch TS. Utratę with 0.1 N sodium thiosuifate 
V5 unti! the solution is colorless, then titrate with 0.1 N 
iodine VS to a blue endpoint. Subtract the volume of 
0.1 N iodine from the vofume of 0.1 N sodium thiosul- 
fate to obtain the volume of 0.1 N sodium thśosulfate 
equiva[ent to selenious add. Each mL of 0.1 N sodium 
thiosuffate is equivalent to 3.225 mg of HjSeCH. 
Aeceptance criteria: 93.0%-101.0% 

IMPURITIES 

* RE5IDUE ON IGNITION (281) 

Sample: 10 g 

Aeceptance criteria: NMT 1.0 mg (0.01 %) 

* IN50LUBLE MATTER 

Sample: 1 g 

Analysis: 0Essolve the Sample in 5 mL of water. 
Aeceptance criteria: It disso!ves compJetely, and the 
sofution is elear. 

* SeLENATE AND StJLFATE 

Sample solution: DissoNe 0.5 g in 10 mL of water. 
Analysis: Add 0.1 mL of hydrochloric acid and 1 mL of 
barium chloride TS to the Sample sofution and mix. 
Aeceptance criteria- No turbidity or precipitate is 
formed in 10 min. 

ADDITIONAL REQU!REMENTS 

■ Packaging and Storach: Preserve in tight containers. 


Selenious Acid Mection 

DEFINITION 

Selenious Acid Injection is a sterile solution in Water for In- 
jection of Selenious Acid or of seienium dfssolved in nitric 
acid. It contains NLT 90.0% and NMT 110.0% of the la¬ 
beled amount of seienium (Se). 

IDENTIFICATION 

® A. The Sample solution , prepared as directed in the Assay , 
exhibits an absorption maximum at about 196 nm, when 
tested as directed in the Assay. 

ASSAY 

« Procedurę 

[Cautidn—S eienium Is toxic; handle it with care.] 

Standard stock solution: lOOOpg/mL of seienium, pre¬ 
pared as follows. Dissolve about 1 g of metaliic seie¬ 
nium in a minimum volume of nitric acid. Evaporate to 
dryness, add 2 mL of water, and evaporate to dryness. 
Repeat the addition of water and the evaporatiOn to 
dryness three times. DissoNe the residue in 3 N hydro- 
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chloric add, transfer to a 1000-mL volumetric fiask, di- 
lute with 3 N hydrach lorfc acid to yolume, and mix* 
Standard solution A: 30 ^ig/mL of selenium from the 
Standard stock solution diluted with water 
Standard solution B: 40 pg/mL of selenium from the 
Standard stock solution diluted with water 
Standard sofution C: 50 pg/mL of selenium from the 
Standard stock solution diluted with water 
Sample solution: 40 pg/mL of selenium from Injection 
diluted with water 
instrumental conditions 
(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption spec troph otom eter 
Lamp: Selenium electrodeless discharge 
Flame: Air-acetylene 

Analytical wavefength: Selenium emission linę at 196 
nm 

Blank: Water 
Anaiysis 

Samples: Standard solution A t Standard solution B f 
Standard solution C, and Sample solution 
Plot the absorbances of the Standard Solutions versus 
concentration, in pg/mL, of selenium, and draw the 
straight linę best frtting the three plotted points, From 
the graph so obtained, determine the concentration, 
Cs, in pg/mL, of selenium in the Sample solution. 

Calcu la te the percentage of the labeled amount of sele¬ 
nium (Se) in the portion of Injection taken: 

Resuit = (Cs/ C u ) x 100 

Cs ~ concentration of selenium in the Sample 
solution determined from the calibration 
graph (pg/mL) 

Cu - nominał concentration of selenium in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPEOF1C TESTS 

« PH (791): 1.8^2.4 

» Partkulate Matter in Injections (788): Meets the re- 
guirements for smallwolume injections 

* Bacterial Emdotox!N5 Test (85): NMT 3.5 USP Endo- 

toxin Units/pg of selenium 

® Other Require(vient 5; Meets the reguirements in injec¬ 
tions and Impianted Drug Products (1) 

ADDITIONAł REQUIREMENTS 

® Packaging and Storage: PreserYe in slngle-dose or in 
muitipie-dose containers, preferably of Type I or Type II 
glass. 

o ELabeling: Label the injection to indicate thaf it is to be 
diluted to the appropriate strength with Sterile Water for 
Injection or other suitable fluid before administration. 

* USP Ref EREM CE Standards (11) 

USP Endotoxin RS 


SeieaiBŁam SuBfiidie _ 

SeSz 143.09 
Seienium suifide (Se5 z ). 

Selenium suifide (SeS?) [7488-56-4]. 

» Selenium Suifide contains not less than 
52.0 percent and not morę than 55.5 percent of 
selenium (Se). 

Packagmg and storage —Preserve in wefl-closed contain- 
ers* 

Hdentrfication— 

A: Filter 20 mL of the solution of Selenium Suifide pre- 
pared as directed in the Assay f and to 10 mL of the filtrate 


add 5 mL of water and 5 g of urea. Heat to boiiing, cool, 
and add 2 mL of potassium iodide solution (1 in 10): a yel- 
lowish orange to oranqe color is produced, and it darkens 
rapidly {presence of selenium). 

B: Allow the solution obtafned in Identification test A to 
stand for 10 mlnutes, filter, and to the filtrate add 10 mL of 
barium chloride T5: the solution becomes turbid (presence of 
suifur ). 

Residue on ignition (281): not morę than 0.2%. 

SolubBe seienium compounds— 

Test solution —Mix 10.0 g of Selenium Suifide with 
100,0 mL of water in a 250-mL fiask, allow to stand for 

1 hour, with frequent agitation, and filter. To 10.0 ml of the 
filtrate add 2 mL of 2.5 M formie add, di lute with water to 
50 mL, mix, and adjust, if necessary, to a pH of 2.5 ± 0.5. 
Add 2 mL of freshly prepared 3,3Cdiaminobenzidine hydro- 
chloride solution ( I in 200), mix, allow to stand for 45 mln- 
utes, and adjust with 6 N ammonmm hydroxide to a pH of 
6*5 ±0.5. Transfer to a separator, add 1 0,0 mL of toiuene, 
shake vigorously for 1 minutę, ailow the layers to separate, 
and discard the agueaus pbase* 

Standard solution —Using 10,0 mL of a solution of seieni- 
ous add contaming 0*5 pg of selenium per mL, prepare a 
soEution as directed under Test solution, beginning with '"add 

2 mL of 2*5 M formie add." 

Procedurę -^Concomitantly determine the absorbances of 
the toiuene layers of the Test solution and the Standard soiu- 
tion in 1-cm cells at 420 nm, with a suitable spectropho- 
tometer, using a blank consisting of the same quantities of 
the same reagents treated in the same manner as the Test 
solution: the absorbance of the Test solution is not greater 
than that of the Standard solution (S ppm). 

Assay —Place about 100 mg of Selenium Suifide, accurately 
weighed, in a suitable Container, add 25 mL of fuming niirie 
acid, and digest over gentle heat until no further solution 
occurs, Cool) transfer the solution to a 250-mL vo(umetric 
fiask containing 100 mL of water, cool again, diiute with 
water to vo!ume, and mix. Pipet 50 ml of the solution rnto 
a suitable fiask, add 25 mL of water and 10 g of ureą and 
heat to boiiing* Cool, add 3 mL of starch T5, then add 
10mL of potassium iodide solution (1 in 10), and immedi- 
ately titrate with 0.05 N sodium thiosulfate VS. Perform a 
blank determination, and make any necessary correction, 

Each mL of 0.05 N sodium thiosulfate is equivalent to 
987.0 pg of Se. 


Selenium Suifide Topical Suspension 

» Selenium Suifide Topical Suspension is an aque- 
ous, stabilized suspension of Selenium Suifide. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
SeS 2 . It contains suitable buffering and dispersina 
agents. 

notę— Where labeled for use as a shampoo, it 
contains a detergent. Where labeled for other 
uses, it may contain a detergent. 

Pacłtaging and storage —Preserve in tight containers. 
Identification —Digest about 2 g with 5 mL of nitric add 
over gentle heat for 1 hour, diiute with water to about 
50 ml, and filter: the solution responds to Identification test 
A under Selenium Suifide, when tested as directed, beginning 
with "to 1 0 mL of the filtrate add 5 mL of water." 
pH {791): between 2.0 and 6.0. 

Assay— Place a portion of well-mixed Topical Suspension, 
equivalent to about 100 mg of seienium suifide and accu- 
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rately weighed, in a suifable fiask. Caudously digest with 
25 mL of fuming nitric acid over gentle heat for 2 hours, 
and proceed as directed In the Assay under Selenium Sulfide, 
beginning with "Cool, transfer the solution to a 250-mL vol- 
umetric fiask." Each mL of 0.05 N sodium thiosulfate is 
equivalent to 1,789 mg of SeS 2 . Where the Topical Suspen¬ 
sion is labeled in terms of percentage (w/v) or of the 
amount of SeS 2 in a grven volume of Topical Suspension, 
determine the density of the Topical Suspension as foliows: 
Using a tared, 100-mL volumetrk fiask, weigh 100 mL of 
Toplca] Suspension that previous3y has been shaken to en- 
surę homocjeneity, allowed to stand untif the entrapped alr 
rises, and fmally irwerted carefully just prior to transfer to 
the volumetric fiask. From the ooserved weight of 100 mL 
of the Topical Suspension, caiculate the quantity of SeS 2 in 
each 100 mL* * 


Senna Leaf 


DEFBNITION 

Senna Leaf consists of the dried leaf fet of Senno alexandrina 
Mili. also known as Cassia acutifolia Delile (Alexandrian 
senna) or C. angustifolia Vahl (Tinnevelly senna) (Fam. 
Fabaceae), Senna Leaf contains NLT 2.5% of anthraqui- 
nonę gfucosides, calculated as sennosides, on the dried 
basis, 

IDENTIFICATION 

* A. 

Potassium hydroxtde solution: 100 mg/mL of potas- 
sium hydroxide in alcohol 
Sample: 500 mg of Finely powdered Senna Leaf 
Analysis: Add 10 mL of Potassium hydroxide solution to 
the Sample * Boil for 2 min, difute with 10 mL of water, 
and fil ter* Addify the fiftrate with hydrochlork acid* 
Shake it with etner, remove the ether layer, and shake 
it with 5 ml of 6 N ammonium hydroxlde* 

Acceptance criteria: The aqueous layer is colored or- 
ange or bluish-red, 

ASSAY 

• Procedurę 

[NOTĘ— Conduct all sample preparations with minimal 
exposure to subdued light, and use low-actink glass- 
ware to protect Solutions from light.] 

Ferric chloride solution: 105 mg/mL of ferric chloride 
Methanolic magnesium acetate solution: 5 mg/mL 
magnesium acetate in methanol 
Sodium bicarbonate solution: 5 mg/mL of sodium 
bicarbonate 

Standard solution: 0.13 mg/mL of USP Sennosides RS 
in Sodium bicarbonate solution 

Sample solution: Weigh and pulverize 10 g of Senna 
Leaf. Transfer 0*15 g to a 100-mL round-bottom fiask* 
Add 30 mL of water, mix, weigh, attach a condenser, 
and reflux in a water bath for 15 min. Cool to room 
temperaturę, weigh, and adjust to the odgina! weight 
with water* Gentrifuge, and transfer 20.0 mL of the su- 
pernatant to a 150-mL separatory funnel. Add 0.1 mL 
of diluted hydrochlork acid, and shake with three 
quantities, each of 15 mL, of chloroform* Allow to sępa- 
ratę, and cliscard the chloroform layer after each addj- 
tion, Add about 0.1 g of sodium bicarbonate, shake for 
3 min, and centrifuge. Use the supernatant as the Sam¬ 
pie solution * 


Instruments conditions 

(See UitrovioiebVisible Spectroscopy <857)*) 

Modę: Yis 

Wavefength: 515 nm 
Celi: Quartz 
Blank: Methanol 
Analysis 

Samples: Standard solution f Sample solution , and Blank 
Transfer 10*0 mL each of the Standard solution and the 
Sample solution to separate 100-mL round-bottom 
flasks equipped with condensers, Add 20 mL of Ferric 
chloride solution , and mix* Reflux in a water bath for 
20 min. Add 1 mL of hydrochlork acid, and reflux for 
an additional 20 min, with frequent shaking, to dis- 
solve the precipitates* Cool to room temperaturę, 
transfer the mixtures to separate 100-ml separatory 
funnels, and shake with three ouantities, each of 
25 mL, of ether prewously usecr to rinse the flasks. 
Combtne the ether extracts, mlx, and wash with two 
guantities, each of 15 mL, of water* Transfer the ether 
layers to separate 100-mL vofumetric flasks. Dilute with 
elhei to volume, and mix* Evaporate 10.0 mL of the 
ether extracts to dryness, and dissolve the residue in 
10.0 mL of Methanolic magnesium acetate solution * De¬ 
termine the absorbance of the resuJting solution from 
the Standard solution and Sample solutloą with a suita¬ 
ble spectrophotometer fitted with matched guartz 
cells, using the Blank. 

Caiculate the percentage of sennosides in the portion of 
Senna Leaf taken: 

Resuft - (Au/As) x Cs x (VfW) x 100 

Au - absorbance from the Sampie solution 
As = absorbance from the Standard solution 

Q - eon centra tion of USP Sennosides RS in the 

Standard solution (mg/mL) 

V - volume of water to wnrch powdered Senna 
Leaf was added, 30 mL 

W - weight of powdered Senna Leaf (mg) 
Acceptance criteria: NLT 2.5% of anthraouinone glu- 
cosides, calculated as sennosides, on the dried basis 

CONTAMJNANT5 

* Microbial Enumerayion TESTS (2021): The to tal bacterial 
count does not exceed 10 s cfu/g, the total oombined 
molds and yeasts count does not exceed 10 1 cfu/g, and 
the bile-tolerant Gram-negative bacteria does not exceed 
10* cfu/g. 

« MlCROBIOlOCICAL PROCEDURES FOR ABSENCE OF SPECIFIED Ml- 
CROORGANiSMS (2022): it meets the requirements of the 
tests for absence of Salmonella species and Escherichia 
coli. 

5PECIFIC TESTS 
4 BOTANK CHAR ACTERIST1CS 
Macroscopic 

Unground Alexandrian senna leaf: lnequilaterally lan~ 
ceolate or lance-ovate leaflets, frequently broken; from 
1.5 to 3*5 cm in iength and from 5 to 10 mm in 
width, uneoual at the base, with very short, stout peti- 
olules* The leaflets are acutely cuspidate, entire, bnttle, 
and subcoriaceous, with short and somewhat ap- 
pressed hairs, few on the upper surface, morę numer- 
ous on the lower surface, where they occur spreadtng 
on the midrib, espedally on its lower part. The color is 
weak yellow to light grayish-green to pale ofive. The 
odor is characteristic, 

Unground Tinnevelly senna leaf: Usually unbroken 
leaflets, from 2 to 5 cm in Iength and from 6 to 
15 mm in width; acute at the apex; and slightly hairy. 
The color of the leaves is weak yellow to pale olive. 
Powdered senna leaf: Dusky greenish-yellow to light 
ollve-brown. 
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Microscopic 

Transverse section: Senna Leaf sbows polygonal epi¬ 
demia I eells with straight walls and freguently contain- 
ing muciJage; numerous, broadfy elliptical stomata 
mostly from 20 to 35 pm in length, usually bordered 
by two neighbor-cells with their iong axes parallel to 
that of the stoma, and rarely, thougn morę freguently 
rn Alexandrian Senna Leaf, a thtrd epidemna! celi at the 
end of the stoma. The hairs are nonglandular, one- 
telfed, conital, often eurved, with thick papilfose walls, 
from 100 to 350 pm in length. Palisadę eells in a sin¬ 
gle layer underlie both surfaces except in the midrib 
region where they occur only beneath the upper epl- 
dermis. A meristele occurs in the midrib composed of 
several radtafly arranged fibrovascular bundles, the lat- 
ter separated by narrow vascular rays and supported 
above and below by arcs of lignified pericyclfc fibers. 
Caicium oxalate occurs in rosette aggregates in the 
spongy parenchyma and in six- to eight-sided prisms 
in the crystal fibers, wliich fie on the outer surface of 
each group of pericydic fibers. 

Powdered senna leaf: Fragments of veins bearing lig- 
nifred vessels, tracheids, and crystal fibers, isolatea 
hatrs, masses of palisadę and spongy parenchyma, 
fragments of epiderrms with stomata, free caidum ox- 
alate rosette aggregates, and prisms from 10 to 20 pm 
In length. In powdered Alexandrian Senna Leaf, the 
bairs are morę numerom than in powdered Tinnevelly 
Senna Leaf, 

* Articles OF Bota KI cal Origim, Foreign Organie Matter 
(561): The amount of senna stems is NMT 8.0%, and 
the amount of senna pods or other foreign organie mat¬ 
ter is NMT 2,0%, 

■ Articles OF BOTANICAL Origin, Total Ash (561): NMT 
12 . 0 % 

* Articles OF Botanicał Origin, Acidrinsoiubie Ash (561): 

NMT 3,0% 

* Loss ON DryinG (731): Dry 1.0 g of finely powdered 

Senna Leaf at 105 fl for 2 h: it loses NMT 12.0% of its 
weight. 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve against attack by in- 
sects and rodents. Storę protected from light and mois- 
ture at room temperaturę, 

* Labeung: The la bel States the Latin binomial and, follow- 

ing the offidal name, the part of the plant contained in 
the article, 

* USP REFERENCE STANDARDS (11) 
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Senna Fluidextract 


DEFIN1TION 

Prepare Senna Fluidextract as follows. Mix 1000 g of Senna, 
in coarse powder, with a sufficient quantity (600-800 mL) 
of menstruum consistina of a mixture of 1 yolume of al- 
coho! and 2 volumes ofwater to make it evenly and dis- 
tinetfy damp. After 15 min, pack the mixture firmly into a 
suitable percolator, and cover the drug with additional 
menstruum, Macerate for 24 h, then percolate at a mod- 
erate ratę, adding fresh menstruum, untif the drug is 
practically exhausted of its active principals. Reserve the 
first 800 mL of percolate, and use it to dissolve the resi- 
due from the additional percolate that has been concen- 
Lrated to a soft extract at a temperaturę not to exceed 
6GT Add water and alcohoi to make the product measure 
1000 mL 

OTHER COrwiPONENTS 

* Alcohol DETiRMlNATfON, Metbod /(611): 23.G%-27:0% 
of C2H5OH 


ADDITIONAL REQUIREMENT$ 

* Packaging ano Storage: Preserve rn tight, light-resistant 
containers, and avoid exposure to direct sunlight and to 
excessive heat. 


Senna Pods 


DEFINITION 

Senna Pods are the dried ripe fruits of Senna alexandrina 
Mili also known as Cassia acuttfolia Delile (Alexandrian 
senna) or C angustifolia Vahl (Ttnneyelfy senna) (Fam. 
Fabaceae). Senna Pods contain NLT 3.4% (Alexandrian 
senna) and NLT 2.2% (Tinnevelly senna) of anthraguinone 
glucosides, calculated as sennosides, on the dried basis. 

IDENTIFICATION 

* A. 

Potassium hydroxide solution: 100 mg/mL of potas- 
sium hydroxide in alcohol 
Sam ple: 500 mg of finely powdered Senna Pods 
Analysis: Add 10 mL of Potassium hydroxide solution to 
the Sampie. Boil for 2 min, dilute with 10 mL ofwater, 
and fil ter. Acidify the filtra te with hydrochloric add. 
Shake it with etner, remove the ether layer, and shake 
it with 5 mL of 6 N ammonium hydrox!de. 

Acceptance criteria: The aąueous layer is colored or- 
ange or bluish-red. 

ASSAY 

• Procedurę 

[NOTI—Conduct all sampie preparations with minimal 
exposure to subdued light, and use fow-actinic glass- 
ware to protect Solutions from light.] 

Ferric chloride solution: 105 mg/mL of ferric chloride 
Methanolic magnesium acetate solution: 5 mg/mL 
magnestum acetate in methanol 
Sodium bkarbonate solution: 5 mg/mL of sodium 
bicarbonate 

Standard solution: 0.13 mg/mL of USP Sennosides RS 
in Sodium bkarbonate solution 

Sampie solution: Weigh and pufverize 10 g of Senna 
Poas. Transfer 0.15 g to a 100-mL round-bottom fiask. 
Add 30 mL of water. Mrx, weigh, attach a condenser, 
and reflux in a water bath for 15 min. Cool to room 
temperaturę, weigh, and adjust to the origina! weight 
with water. Cenfrifuge, and transfer 20.0 mL of the su- 
pernatant to a 150-mL separatory funnel Add 0.1 mL 
of diluted hydrochloric add, and shake with three 
quantities, each of 15 mL ( of chloroform, AJlow to sępa- 
ratę, and discard the chloroform layer after each addi- 
tion. Add about 0.1 g of sodium brcarbonate, shake for 
3 min, and centnfuge. Use the supernatant as the Som- 
ple solution. 

Instrumental conditrons 

(See Uttraviolet-Visible Spectroscopy (857).) 

Modę: Vts 

Wavelength: 515 nm 
Celi: Quartz 
Blank: Methanol 
Analysis 

Samples: Standard solution, 5omp/e solution , and Blank 
Transfer 10.0 mL each of the Standard solution and the 
Sampie solution to sępa ratę 100-mL round-bottom 
flasks equipped with condensers. Add 20 mL of Ferric 
chloride solution , and mix. Reflux in a water bath for 
20 min. Add 1 mL of hydrochloric aeid, and reflux for 
an additronal 20 min, with frequent shaking, to dis- 
solve the preciprtates. Cool to room temperaturę, 
transfer the mixture$ to separate 100-mL separatory 
funnels, and shake with three guantities, each of 
25 mL, of ether previously used to rinse the flasks. 
Combi ne the ether extracts, mix, and wash with two 






quantities, each of 15 ml, of water. Transfer the ether 
layers to separate 100-mL volumetric flasks. Dilute with 
ether to volume, and mix. Evaporate 10-0 mL of the 
ether extracts to dryness, and dissolve the residue in 
10.0 ml of Methonoiic magnesium acetale solution , De- 
termine the absorbance of the resulting solution from 
the Standard solution and the Sample solution, with a 
suitable spectrophotometer fitted with matched quartz 
cells, usinp the Blank. 

Calculate the percentage of sennosides in the portion of 
Senna Pods taken: 

Result = (Au/As) xC s x (VfW) x 100 

Au - absorbances from the Somple solution 
A$ - absorbances from the Standard solution 
Cs - concentration of USP Sennosides RS in the 
Standard solution (mg/mL) 

V - volume of water to prepare the Somple 
solution, 30 mL 

IV = weight of powdered Senna Pods taken (mg) 
Acceptoncc critcna: NUT 3-4% (Alexandrran senna) 
and NLT 22% (Tinnevelly senna), of anthraquinone 
glucosides, calculated as sennosides, on the dried basis 

CONTAMINANTS 

* MiCROBtAL En u mer ATt oh Tests (2021): The total bactenal 

count does not exceed 10 5 cfu/g, the total combi ned 
molds and yeasts count does not exceed 10 3 cfu/g, and 
the bile-tolerant Gram-negative bacteria does not exceed 
10 3 cfu/g. 

* MfCROBIOLOCICAL PROCEDURES FOR ABSENCE OF SPECIFIED Ml 
croorganisms (2022): It meets the requirements of the 
tests for absence of Salmonella species and Escherichla 
coli 

SPECIFIC TESTS 

* Botanic Characterisiics 

Macroscopic 

Unground Alexandrian senna pods: Otcur as flat¬ 
tened, reniform, membranous, leathery pods; green to 
greenish-brown with brown patches at the positions 
corresponding to the seeds; from 40 to 50 mm in 
length and at least 20 mm wide; at one end rs a stylar 
point and at the other a short stalk. The pods contain 
six or seven flattened and obovate seeds, green to 
pale brown, with a continuous network of prominent 
ridges on the testa. 

Unground Tinnevelly senna pods; Gccur as flattened, 
slightly reniform, membranous, leathery pods; brown 
to yelfowish-brown with brown patches at the posi- 
tlons corresponding to the seeds; slightly longer but 
narrower than Alexandrian senna pods, from 35 to 
60 mm in length and from 14 to 18 mm wide; at one 
end is a stylar point and at the other a short stalk. The 
pods contain 5-8 flattened and obovate seeds, green 
to pale brown, with incompfete, wavy, transverse 
ridges on the testa. 

Powdered senna pods: Brown powder 
Microscopic 

Senna pods: Senna Pods show epicarp with very thick 
cuticulized polygonal cells, occasional anomocytic or 
paracytic stomata, and very few nonglandular, one-cel- 
led, conical, often curved hairs, with thick paprllose 
walls, from 100 to 350 pm in length; mesocarp con- 
sists of parenchymatous tissue containing a layer of 
calcium oxalate prisms and vascular bundles partia!ly 
entlosed by fibers; endocarp with two crossed layers 
of fibers; seeds with a subepidermal layer of palisadę 
cells with thick outer walls and endosperm of polyhe- 
dral cells with mudlaginous walls, 

Powdered senna pods: Polygonal cells with occa¬ 
sional smali numbers of nonglandular hairs and 
anomocytic or paracytic stomata, fibers in two crossed 
layers accompanied by a crystal sheath of calcium oxa- 


late prisms, isolated hairs, masses of palisadę cells of 
the seeds, clusters, and prisms of calcium oxalate. 

* Articles of Botanical Origin, foreign Organie Matter 
(561): NMT 1.0% 

* Articles of Botanical Origin, Total Ash (561 >: NMT 

9.0% 

* Articles of Botanical Origin, Aciddnsoluble Ash <561): 
NMT 2.0% 

* Lo 55 ON DRYENG (731): Dry 1.0 g of finely powdered 
Senna Pods at 105° for 2 n: it loses NMT 12.0% of its 
weight. 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage; Preserve against attack by in- 
sects and rodents. Storę protected from light and mois- 
turę at room temperaturę. 

* Labeling: The label States the Latin binomial and, folfow- 
ing the official name, the part of the plant contarned in 
the article, 

* USP Reference Standards <11) 

USP Sennosides RS 


Senna Orał Solution 


DEFINITION 

Prepare Senna Orał Solution as follows. 


Senna Fluidextract 

250 mL 

Suitable essentiat oilfs) 


Sucrose 

635 a 

Purified Water, a sufficient quantity to 
make 

1000 mL 


Mix the oii(s) with the Senna Fluidextract, and gradually add 
330 mL of Purified Water. Allow the mixture to stanc! for 
2 A h in a coo] place, with occasional agitation, then fil ter, 
and pass enough Purified Water througn the filter to ob- 
tain 580 mL of fil tratę, Dissolve the Sucrose in this liquid, 
and add sufficient Purified Water to make the product 
measure lOOO mL. Mix, and strain. 

OTHER COMPONENT5 

• Alcohgl Determination, Method l (611): 90.0%-l 10.0% 
of the labeled amount of C^HjOH 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers, at 
a temperaturę not exceeding 25°. 


Sennosides 


DEFINmON 

Sennosides is a partially purified natural complex of anthra- 
ąuinone glucosides, isolated from senna leaflets and/or 
senna pods. Senna alexandrina Mili; {C assia acutifolia Vah! 
or C. angustifolia Delile), as calcium salts. It contains NLT 
90.0% and NMT 110.0% of the labeled amount of senno¬ 
sides. The labeled amount is NLT 60.0% (w/w), calculated 
on the dried basis. 

IDENTIFICATION 

* A. Thin- Layer Chromatography 

5olvent: Ethyl acetate, n-propyl alcohol, and water 
(1:1:1), Shake well, and discard the upper layer. 

Standard solution: 1 mg/mL of USP Sennosides RS in 
Solvent 
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Sample solution: 1 mg/mL of Sennosides in Sofvent 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromało- 
grophy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 20 pL 

Developing solvent system: Ethyl acetate, n-propyl al- 
cohol, and water (4:4:3) 

Analysis: Apply the Solutions, as 1 -cm bands, on a linę 
2,5 cm from tne bonom edge of a thin-layer chromato¬ 
graphic piąte* Deve!op and ary* Examine the piąte 
u naer long-wavelength UV lignt. Expose the piąte to 
ammonium hydroxiae vapor until eolor develops (about 
5 min). Cover the piąte with a piece of glass, and heat 
at 120° for 5 min, 

Acceptance criterla: The two most prominent spots of 
the Sample solution correspond In color and position to 
those of the Standard solution. 

COMPOSmON 

* CONTFNT OF TOTAL SENNOSIDES 

Buffer: Dissolve 4.54 g of monobasic potassium phos- 
phate in water to make 500 ml of solution. Dissolve 
4.73 g of anhydrous dibasic sodium phosphate in water 
to make 500 mL of solution, Mix 38*9 mL of the mono¬ 
basic potassium phosphate solution with 61*1 ml of the 
dibasic sodium phosphate solution. Adjust, if necessary, 
with the dibasic sodium phosphate solution to a pB of 
7.0. 

Borate solution: 37,9 g/L of sodium borate in water 
Sodium dithionite solution: 15 g/L of sodium dithion- 
ite in water 

Standard solution: 1 mg/mL of USP Sennosides RS in 
Buffer. Dissolve with the aid of an ultrasonic bath. 
Sample solution: 1 mg/mL of Sennosides In Buffer 
Instrumentai conditions 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluorescence 
Excitation wavelength: 392 nm 
Emission wavelength: 505 nm 
Analysis 

Sam pies: Standard solution and Sample solution 
Pipet 1-mL portions of the Standard solution and the 
Sample solution tnto separate 100-mL volumetric flasks, 
and dilute with Borate soiution to vo!ume. Transfer 5.0- 
mL portions of each of the resulting Solutions to sepa¬ 
rate, low-actinic glass, 50-mL volumetric flasks, Ada 
15*0 mL af Borate solution and 15*0 mL of Sodium di¬ 
thionite solution. Pass mtrogen through the Solutions, 
seal the flasks with nitrogen-filled baTEoons, and heat in 
a water bath for 30 min. Cool the flasks for 15 min in 
a water bath thermostatically controlled at 20°. Dilute 
the Solutions with Borate solution to volume, Deter- 
mine, without delay, the fluorescence intensities of the 
resulting Solutions, for which the time elapserl be- 
tween tne addition of Sodium dithionite solution and 
the measurement is the same. 

Calculate the percentage of the labeled amount of sen¬ 
nosides in the portioh of the Sample taken: 

Re suit = (W/ s ) x (Cs/G) x (100/L) 

l u = fluorescence value observed in the Sampie 
solution 

/j = fluorescence value observed in the Standard 
solution 

Ci = concentration of USP Sennosides RS in the 
Standard solution, corrected for loss on 
drying (mg/mL) 

C v = concentration af sennosides in the Sample 
solution (mg/mL) 

L - labeled amount of total sennosides (mg/mg) 
Acceptance critena: 90,0%-l 10*0% of the labeled 
amount of sennosides 


* CONTENT OF SENNOSIDES A AND B 

Solvent: 1 % Sodium acetate in water 

Buffer solution: Dissolve 3.6 g of dibasic sodium phos¬ 
phate dodecahydrate in 50 mL of water, add to a solu¬ 
tion of 6.2 g monobasic sodium phosphate dihydrate in 
200 mL of water, mix, and adjust the pH to 5.0, Dilute 
the finał solution 1:10 in water. 

Solution A: Use a filtered and degassed mixture of 
Buffer solution and acetonitrile (1:1), containing 0.5% of 
benzyfdimethylstearylammonium chloride. 

Solution B: Use filtered and degassed acetonitrile. 

Mobile phase: See Tobie h 


Table 1 


Time 

fmln) 

Solution A 

Solution B 

Elution 

0-35 

100 

0 

Isocratic 

35—40 

100 - '30 

0-4/0 

Linear 

aradient 

40-50 

30 

70 

! sacra tir 

50-55 

30—>100 

70-J-0 

Unear 
a radiem 

55-60 

100 

0 

Isocratlc 


Standard solution A: 0.1 mg/mL of USP Sennoside A 
RS in Solvent. Pass through a membranę filier of 0.45- 
pm porę size, discarding the first few mL of the filtrate. 
Standard solution B: 0.1 mg/mL of USP Sennoside B 
RS in SolvenL Pass through a membranę filter of 0.45- 
pm porę size, discarding the first few mL of the filtrate* 
Sample solution: 0*3 mg/mL of Sennosides in SolvenL 
Pass through a membranę filter of 0.45-pm porę size, 
discarding the first few mL of the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability *) 

Modę: LC 

Detector: UV 360 nm 

Column: 4*6-mm x 25-cm; packing LI 

Column temperaturę: 40 a 

Flow ratę: About 1 mL/rnln, adjusted so the retention 
time of the sennoside B peak is 30 min 
Injection volume: 10 pi 
System suitability 

Samples: Standard solution A and Standard solution B 
Suitability reguirements 

Resolution: NLT 1.5 between sennoside B and senno¬ 
side A peaks 

Relative standard devtation: NMT 2.0% determined 
for the sum of the areas of sennoside A and senno- 
sfde B peaks in replicate injections 
Analysis 

Samples: Standard solution A, Standard solution 6, and 
Sampie solution 

Calculate the percentages of sennosides A and B in the 
portion of Sennosides taken: 

Resuft ^ (rJr$ x (C x Vf W) x 100 x F 

ry = peak area of reievant sennoside in the Sampie 
solution 

fi - peak area of relevant sennoside in the 
corresponding Standard solution 
C - concentration of releyant sennoside in the 
corresponding Standard solution (mg/mL) 

V" = volume of the Sample soiution (mL) 

W - weight of Sennosiaes, corrected for the loss 

on diying, taken to prepare the Sample 
solution (mg) 

F - convers3on factor for the molecular weights of 
sennoside A or sennoside B to the 
corresponding ealcium salt, 1 *044 












Cafculate the total percentage of sennoside A and 
sennoside B relative to the labeled amount of total 
sennosides: 

Result = [(A + B)/L]x 100 

A = percentage of sennoside A 

B = percentage of sennoside B 

L - labeled amount of total sennosides in 
percentage 

Acceptance cr i ter i a: The total percentage of sennosides 
A and B is NLT 60% of the labeled amount of total 
sennosides. 

CONTAMINANTS 


Oelete the fołlowing: 

** Heavy Metals, Method II (231): 60 pg/g# (omoai i-ian- 2018 ) 

SPECIF5C TESTS 

* i j H <791); 6.3-73, In a 100-mg/mL solution 

* Residue on ICNITION <281 ): 5.0%-&0%* * ignlted at 

800125°, the use of sulfuric acid being omitted 

* Loss ON Dryinc (731) 

Analysis; Dry under vatuum at 100° to constant 
weight. 

Acceptance criteria: NIMI 5.0% 

AODITIONAL REQUfREMENT5 

® Packaging and Storage: Preserve in weILdosed contain- 
ers. Storę protected from light and moisture, at con- 
troEled room temperaturę. 

■ usp reference standards <ll) 

USP Sennoside A RS 
USP Sennoside B RS 
USP Sennosides RS 


Sennosides Tablets 


DEFIN1TION 

Sennosides Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of Sennosides. 

IDENTIFICATION 

• A. Tbin-Layer Chromatographic Identification Test 

Solvent; Ethyl acetate, n-propyl alcohol, and water 
(1:1:1). Shake well, and discard the upper layer. 
Standard solution: 1 mg/mL of USP Sennosides RS in 
Solvent 

Sample solution: Shake a portion of ftnely powdered 
Tablets equivafent to 20 mg of sennosides with 20 mL 
of Solvent . 

Chromatographic system 

(See Chromatogropny (621 ), Th in-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 20 |iL 

Devefoping solvent system; Ethyl acetate, n-propyl ai- 
cohol, and water (4:4:3) 

Analysis: Proceed as directed in the chapter. Apply the 
Solutions, as 1-cm streaks, on a Jine 2.5 cm from the 
bottom edge of a thin-layer chromatographic piąte. Ex- 
amine the piąte under long-wavelengtn UV lignt. Ex- 
pose the piąte to ammonium hydroxide vapor untii 
color deveJops (about 5 min). Cover the piąte with a 
piece of glass, and heat at 120° for 5 min. 

Acceptance criteria: The two most prominent spots 
from the Sample solution correspond in color and mobil- 
ity to those from the Standard solution. 


ASSAY 

« PROCEDURĘ 

Buffer: Dissolve 4.54 g of monobasic potassium phos- 
phate in water to make 500 mL of solution. Dissolve 
4.73 g of anhydrous di basie sodium phosphate in water 
to make 500 mL of solution. Mix 38.9 mL of the mono¬ 
basic potassium phosphate solution with 61.1 mL of the 
dibasic sodium phosphate solution. Adjust, if necessary, 
to a pH of 7.0 with the dibasic sodium phosphate solu¬ 
tion. 

Borate solution: 37.9 g/L of sodium borate in water 
Sodium dithionite solution: 15 g/L of sodium dithion- 
ite in water 

Standard solution: 1 mg/mL of USP Sennosides RS in 
Buffer\ Dissolve with the a id of an ultrasonic bath. 
Sampfe solution; Weigh and finety powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
25 mg of sennosides, to a 25-mL volumetric fiask. Add 
20 mL of Buffer ; and sonicate to dissofve. Add additional 
Buffer to volume, Centrifuge the resuiting suspension for 
15 min at 3500 rpm. Use the supernatant. 

Instrumental conditlons 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluorescence 
Excitation wavelength: 392 nm 
Emission wavelength: 505 nm 
Analysis 

Samples: Standard solution and Sample solution 
Pipet 1 -mL portions of the Standard solution and the 
Sample solution into separate 100-mL volumetric 
flasks, and dilute with Borate solution to volume. 
Transfer 5.0-mL portions of each of the resuiting Solu¬ 
tions to separate low-actinic glass, 50-mL volumefric 
flasks, and add 15 mL of Borate solution and 15.0 mL 
of Sodium dithionite solution , Pass nitrogen through 
the Solutions, seal the flasks with nitrogen-filled bat- 
loons, and heat in a water bath for 30 min. Cool the 
flasks for 15 min in a water bath thermostatieally 
eon troi led at 20°. Dilute the Solutions with Borate so - 
futlon to volume. Determine with out delay the fluo- 
rescence intensities of the resuiting Solutions, for 
which the time elapsed between the addition of So¬ 
dium dithionite solution and the measurement is the 
same. 

Calculate the percentage of Lhe labeled amount of 
sennosides in the portion of Tablets taken: 

Result = (W/s) X (Q/Cu) x 100 

lu = fluorescence value observed In the Sample 
solution 

h - fluorescence vatue observed in the Standard 
solution 

G = concentration of USP Sennosides RS in the 
Standard solution (mg/mL) 

C y - nominał concentration of sennosides In the 
Sample solution (mg/mL) 

Acceptance criteria; 90.0%-l 10.0% 

PERFORMANCE TESTS 

a DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 120 min 

Analysis: Determine the amount of sennosides dis- 
sofved, using the procedurę set forth in the Assay, mak- 
!ng any necessary volumetric adjustments, 

Tolerances: NLT 75% (Q) of the labeled amount of sen¬ 
nosides is dissolved. 

* Uniformity of Dosage Units (905); Meet the 
reguirements 

ADDETIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 







• USP Reference Standard: <1l) 

USP Sennosides RS 


Serine 



HHj 


C 3 H 7 N0 3 105.09 

L-Serine [56-45-1]. 

DEFINITSON 

Serine contains NLT 98.5% and NMT 101.5% of L-serine 
(C 3 H 7 NO 3 }, calculated on the dried basis. 

IDENTIFICATION 

* A. Im FU A RED Absorption (197K) 

ASSAY 

® Procedurę 

Sample; 100 mg of Serine 

Blank: Mix 3 mL of formie acid and 50 ml of gtaciat 
acetic acid. 

Titrimetric system 
(See Titrimetry ^ (541).) 

Modę: Direct titration 
Titrant: OJ N perchlorrc acid VS 
Endpoint detection: Potentfometric 
Anafysis: Dissolve the Sampie in 3 ml of formie acid 
andSG ml of gladal acetic acid. Titrate with the Titrant 
Perform the Biank determination. 

Calcutate the percentage of serine (CjH^NOs) in the 
Sample taken: 

Result = {{(Vs - V B ) x N x Fj/W] x 100 

= Titrant volume consumed by the Sample (ml) 

V B = Titrant vo!ume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 
f - equiva[ency factor, 105.1 mg/mEq 

W - Sampie weight (mg) 

Acceptance criteriaf 98.5%~101.5% on the dried basis 

IMPURJTIES 

* Residue on Icnition (281): NMT QJ% 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochlonc 
acid 

Sample: 0.73 g of Serine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0.1 0 mL of 0.020 N sulfuric acid 
Sample: 033 g of Serine 
Acceptance critena: NMT 0.03% 

° Iron (241): NMT 30 ppm 


Delete the following: 

# * Heaw Metals, Method i (231): NMT 15 ppm# m ^\ u 
a Related Compounds 

System suitabillty solution: 0.4 mg/mL each of USP 
l-Serine RS and USP L-Methionine RS in 0.1 N hydro- 
chloric add 

Standard solution: 0.05 mg/mL of USP L-Serine RS in 
0.1 N hydrochlonc acid, [Notę—T his solution has a 
concentration equiva3ent to about 0.5% of that of the 
Sampie solution.] 

Sample solution: 10 mg/mL of Serine in 0.1 N hydro- 
chloric acid 


Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato - 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siłica 
gel mixture 

Application volume: 5 pL 

Deve!oping solvent system: Butyl alcohol, glaciai ace¬ 
tic acta, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mtxture of 
butyl alcohol and 2 N acetic acid (95:5) 

System suitabilrty 

Suitabillty requlrements: The chromatogram of the 
System suitabillty solution exhibits two elearfy sępa- 
rated spots. 

Analysis 

Samples: System suitabillty solution, Standard sofution, 
and Sample solution . 

After air-drying the piąte, spray with Spray reagent, 
and heat between 100 c and 105 Q for 15 min. Ex- 
amine the piąte under white light. 

Acceptance criteria: Any secondary spot of the Sample 
solution is not larger or morę intense than the principal 
spot of the Standard solution. 

Individual impurities: NMT 0.5% 

Total tmpurides: NMT 2.0% 

SPECE FIC TESTS 

* Optical Rotatign, Specific Rotation (781S) 

Sample solution: 100 mg/mL in 2 N hydrochlonc acid 
Acceptance criteria: +14.0° to +15.6° 

® Loss ON Dry(NG (731): Dry a sample at !G5 D for 3 h; it 
loses NMT 0.2% of its weight. 

ADDDTEONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in well-closed 
containers. 

* USP Reference Standards (11) 

USP L-Methionine RS 
USP L-Serine RS 


Sertraline Hydrochloride 



C, 7 H 1? CI 2 N ■ HCI 342.69 

1 -Naphthalenamine, 4-(3,4-dich!orophenyl)-1,2,3,4tetrahy- 
dro-ALmethyl-, hydrochloride, (15 -gj)-; 

{1 5,45)-4-(3,4-Dich1orophcnyl)-1 ,2,3,4-tetra hydro- N-methy3- 
1-naphthylamine hydrochloride [79559-97- 0]. 

DEFINITION 

Sertraline Hydrochforide contains NLT 97,0% and NMT 
102,0% of sertraline hydrochloride (Cj/H^CfzN ■ HCI), cal¬ 
culated on the anhydrous basis. 

IDENTIFICATION 

* A. SNFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of sertraline hydrochloride 
from the System suitabillty solution t as obtained in the test 
for Limit ot (R,R) Sertraline Hydrochloride, 

* C. Identification Tests— General, Chloride (191) 

Sample solution: 1 mg/mL of Sertraline Hydrochloride 
in a mixture of dehydrated alcohol and water (1:1), 
prepared as follows. Dissoh/e 10 mg of Sertraline Hydro¬ 
chforide in 5 mL of dehydrated alcohol. Add 5 mL of 
water to the solution. 
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Acceptance criteria: Meets the requirements for the sil- 
ver nitrate precipitate test 

ASSAY 

O PROCEDURĘ 

Buffer: To 28.6 mL of gfacial acetit acid, sJowly add, 
while stirring, 34.8 mL of tnethylamlne, and dilute with 
water to 100 mL. Dilute 10 mL of the resulting solution 
with water to 1 L. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(45:15:40) 

Standard solution: 0,05 mg/mL of USP Sertraline Hy¬ 
drach fori de RS in Mobile phase 
Sample solution: 0.05 mg/mL of Sertraline Hydrochlo- 
ride in Mobile phase 
Chromatographic system 
(See Chromatography <621X System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 15-crn; 4-pm packing LI 

Column temperaturę: 30° 

Fłow ratę: 1.8 mL/min 
injection volume: 20 pL 

Run time: 2 times the retention time of sertraline 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taifing factor: NMT 2.0 
Relative standard deviatron: NMT 2,0% 

Anafysls 

Sam pies: Standard solution and Sample solution 
CalcuJate the percentage of sertraline hydrochioride 
(C17H17CI2N HCI) in tne portion of Sertraline Hydro- 
chloride taken: 

Result = (rufr $ ) x (C s /C y ) x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Sertraline Hydrochioride 
RS in the Standard solution (mg/mL) 

C u - concentration of Sertraline Hydrochioride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97.0%-1Q2,0% on the anhydrous 
basis 

IMPURITIES 

o Residue on Ignition (281): NMT 0.3% 


Dełete the folfowing: 

** Heavy Metals, Method li (231): 30 ppm* (Offirinl 1 -jśtn-ZDl B) 

o Lemit of Sertraline Hydrochloride 

Mobile phase: Hexane, 2-prapanol, and diethylamine 
(960:40: 7.5} 

System suitability solution: Transfer 10 mg of USP Ser- 
traiine Hydrochioride Racemic Mixture RS into a 20-mL 
volumetric fiask. Add 4 ml of diluted ammonia water (1 
in 1 0) and 10 mL of hexane. Shake well until the or~ 
ganić phase is elear, Wait for phase separation, transfer 
about 2.0 ml from the top layer into a 20-mL volumet- 
ric fiask, and dilute with hexane to volume. 

Standard solution: Transfer 7 0 mg of USP Sertraline 
Hydrochioride RS into a 20-mL volumetric fiask. Add 
4 mL of diluted ammonia water (1 in 10) and 10 ml of 
hexane. Shake well until the organie phase is elear. Wait 
for phase separation, transfer I.OmL from the top layer 
into a 1 0-mL volumetnc fiask, and dilute with hexane 
to volume. Further difute quantitativeiy and stepwise, if 
necessary, to obtain a solution having a known concen- 
tratton of 0.01 mg/mL. 

Sample solution: Transfer 20 mg of Sertraline Hydra¬ 
ch! oride to a 20-mL volumetric fiask. Add 4 mL of .di¬ 
luted ammonia water (1 in 10) and 10 mL of hexane. 


Shake weli until the organie phase is elear. Wait for 
phase separation, and use the top layer. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing L40 
Column temperaturę: 5° 

Fiow ratę: 1 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę— The re!ative retention times for sertraline and (/?, 
R) sertraline are about 1.0 and 1.16, respectively.] 
Suitability requirements 

Resolution: NLT 2.8 between sertraline and (/?,/?) 
sertraline 

Refative standard deviation: NMT 10.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of (R,R) sertraline hydrochlo- 
ride in the portion ot Sertraline Hydrochioride taken: 

Result = (r^r/cs) x (Cs/Cu) x 100 

fij - peak response for (R f R) sertraline from the 
Sample solution 

n - peak response for sertraline from the Standard 
solution 

Q = concentration of USP Sertraline Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Sertraline Hydrochloride in 
the Sample solution (mg/mL) 

Acce pta n ce crite ri a: N MT 1.5% 

■ ORGANIC IMPURITIES, PROCEDURĘ 1 

If sertraione is a known process impurity, then the tests 
for Organie tmpurities, Procedurę 2, and Limit of Mandelic 
Add are recommended. 

Buffer: 5.8 g/L of monobask ammonium phosphate in 
water. Adjust with phosphoric add to a pH of 4.2. 
Mobile phase: Methanol and Buffer (48:52) 

System suitability solution: 0.5 mg/mL each of USP 
Sertraline Hydrochloride R5 and USP Sertraline Hydro¬ 
chloride Refated Compound A RS In Mobile phase 
Standard solution: 0.5 jug/mL of USP Sertraline Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 0,5 mg/mL of Sertraline Hydrach lo- 
ride in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.0-mm x 25-cm; 5-pm packing L45 
Column temperaturę: 3G € 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relatiye retention times.] 

Suitability regurrements 

Resolution: NLT 2.2 between sertraline hydrochloride 
related compound A (trans-/?,5 isomer) and sertraline, 
System suitability solution 

Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in sertraline 
hydrochloride (Cf 7 Ht ? CUN ■ HCI) in the portion of Ser¬ 
traline Hydrochloride taken: 

Result - (ru/rs) x ( C$/C u ) x 100 
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ru - peak response for each impurity in the Sample 
solution 

r$ = peak response from the Standard solution 
Cj = concentration of USP Sertraline Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu = concentration of Sertraline Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1. 


Tabte 1 


Name 

Relatfre 

Retentlon 

Time 

Acceptance 
Criteria, 
NMT (°/a\ 

2,3-isosertfaline* 

0.32 

0.15 

4- Desc h lo rosertrali ne b 

0.42 

0.20 

3-Desc h lo rosert rai i n e r 

0.60 

0,20 

Mandelic acid 

070 

0.10 

Sertraline 

1,0 

__ 

Sertraline related compound 

A Ctran; >-R,S fsomer) 

1.19 

0.10 

Sertraline related compound 

A (trans-S.fl bom er) 

1,64 

0.10 

Any individual unspedfied 
impurity 

— 

o.io 

To tal impurities 

— 

0.5 


a C1 ff 5,4 ft5}*4-(2, 3-D ic hloroph cny f)- N-methyI- 1,2,3,4-tetra hydrona ph tha te n 
1 -aminę. 


b (l fli,4flS)-4-{3-Ch[orophenyfc)-W-melhyl-l 7,3,4-teUahydronaphthalen-l - 
aminę. 

€ (1 fl5,4fl5)-4-(4-Chlnfophenyf)-N'methyl 17,3,4-tetrahydronaphthalen-l - 
aminę. [NoTt—Disregard any peak at or beiow 0.05%,] 

* Organki Impurpties, Procedurę 2 

System suitability solution: Dissolve 50 mg of USP Ser- 
traiine Hydrochloride RS and 0,5 mg of USP Sertraline 
Hydrochionde Related Compound A RS in 2 mL of 
methanol in a stoppered centnfuge tubę, Add 0.2 mL of 
25% potassium carbonate solution, and mix in a vortex 
mixer for 30 s, Add 8 ml of methyiene chloride. Stop- 
per the tubę, and mix in a vortex mixer for 60 s. Add 
1 g of anhydrous sodium sulfate* Mix weli, and centri- 
fuge for 5 min. 

Sample solution: Dissolve 250 mg of Sertraline Hydro- 
chloride in 2 mL of methanol in a stoppered centnfuge 
tubę. Add 0.2 mL of 25% potassium carbonate solution, 
and mix in a vortex mixer for 30 s. Add 8 ml of meth- 
ylene chloride. Stopper the tubę, and mix in a vortex 
mixer for 60 s. Add I g of anhydrous sodium sulfate. 

Mix weli, and centnfuge for 5 min. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame-iontzatton 

Column; 30-m >: 0.53-mm fused silica column coated 
with a 1.0-pm film of phase C3 
Temperatures 
Injection port: 250° 

Detector: 280° 

Column: See Tobie 2 for the column temperaturę 
program* 


TabJe 2 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

fVmin) 

Finał 

Temperaturę 

n 

Hałd Time at 
Finał Tem¬ 
peraturę 
(min) 

200 

0 

200 

1 

200 

2 

260 

8 


Carrier gas: Helium 
Flow ratę: 9 mL/min 
Injection volume: 1 pL 
Iniection type: Split ratio, 1:10 
System suitability 
Sample: System suitability solution 
Suitability regulrements 

Peak-to-valley ratro: The ratio of the height of the 
sertraline related compound A peak to the height of 
the valfey between the sertraline related compound A 
peak and the sertraline peak is NLT 15* 

Analysis 

Sample: Sample solution 

Caiculate the percentage of each impurity in the por- 
tion of Sertraline Hydrochloride taken: 

Result = (ru/fr) x 100 

ru = peak response of each impurity from the 
Sample solution 

r T = sum of the peak responses for all the peaks 
fium ihe Śutnple suluiiun 
Acceptance criteria: See Tobie 3. 


labie 3 


Name 

Relative 

Retentlon 

Time 

Acceptance 
Criteria, 
NMT t°/o) 

3,4- De seh loro se rt rai i ne-’ 

0.5 

0.2 

3-Desch Ig rosertrali ne and 4- 
D eschlorose rt ra 1 Ine* 

0.7 

0.8 

Sertraline 

1.0 

_ 

Sertraline related compound 

A 

1*05 

0.2 

Sertralone 11 

1.1 

0.2 

Any indivjdual unspecified 
impurity 

— 

0,10 

Tgtal imourities* 

— 

1.5 


a (1 ^S,4flS)-4-Phenyl-N-melhyl-1 1 2 , 3,4-letrahydronaphthalen-l -aminę. 
h £1 fl5 f 4RS)-4-(4-ChlorophenyI)-W-methyl 1 ( 2, 3,4-tetrahydrnnaphthaien -1 - 
aminę. 

* (1 4 R S)-4 3‘Chloroph eny I) - N-methy I -1,2,3,4 - te trahyd ro n a p iithalen-T - 

aminę. 

d 4-(3,4-Dich1orophenyl>3,4-djhydronaphthalen- 1 (2H)-one. 

* Does not indude mandelk add and 1 K,4/?-sertrallne hydrochloride, 
[Noti—D isregard any peak at or beiow 0.05%*J 

* Limit of Mandelic Acid 

Perform this test only if Organic fmpurities, Procedurę 2, is 
used, 

Solution A: Dissolve 1 g of sodium dodecyisulfate in 
800 mL of water. Add 200 mL of acetonltriie and 1 mL 
of phosphonc add* 

Solution B: Dissolve 1 g of sodium dodecyisulfate in 
100 mL of water. Add 900 mL of acetonitrile and I ml 
of phosphoric acid. 

Diluent: Solution A and Soiution B (50:50) 

Mobile phase: See labie 4. 


Table 4 


Time 

(min) 

Solution A 

Solution B 

0 

60 

40 

8 

60 

40 

9 

10 

90 

16 

10 

90 

16.1 

60 

40 

20 

60 

40 


System suitability solution: 0.005 mg/mL each of USP 
Benzole Acid RS and USP Mandelk Add RS in Diluent 
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Standard solution: 0,002 mg/mL of USP Mandelic Add 
RS in Diluent 

Sample solution: 1 mg/ml_ of Sertraline Hydrochloride 
in Diiuent 

Chromatographic system 
(See Chromatography (621 ), System Suitabillty.) 

Modę: LC 

Detector: UV 220 nm 
Coiumn: 4,6-mm x 25-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitabifity solution and Standard 
solution 

[Ncrri— The relative retention Limes for mandelic acid, 
benzoie acid, and sertraline are 0*2, 03, and 1*0 
respectively.] 

Suitabifity requirements 

Resolution: NLT 5 between benzoie acid and man¬ 
delic acid. System suitabillty solution 
Relative standard devfation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of mandelic acid in the por- 
tion of Sertraline Hydrochloride taken: 

Result = (ru/rs) x (Cs/G) x 1 00 

r u ~ peak response of mandelic acid from the 
Sample solution 

O = peak response of mandeltc acid from the 
Standard solution 

C s = concentration of USP Mandelic Acid RS in the 
Standard solution (mg/mL) 

G ~ concentration of Sertraline Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0*2% 

SPECIF1C TESTS 

* Water Determination, Method la (921): NMT 0*50% 

ADDITIONAL R£QUIREM£NT5 

* Packaging and Storage: Presen/e in tight, light-resistant 

containers at a temperaturę NMT 40°. 

* Labeling: Label to indicate the Organie fmpurities proce¬ 

durę with which the artide comphes, if Organie impuri- 
ties f Procedurę i, is not used. 

* USP Reference Standards (11) 

USP Benzoie Acid RS 
USP Mandelic Acid RS 
USP Sertraline Hydrochloride RS 
USP Sertraline Hydrochloride Racemic Mixture RS 
(1 /?5,4R5)-4-(3,4-Dich!orophenyl)-N-methyM,2,3,4-tet- 
rahydro -1 -naphthylamlne hydrochloride, 

C 17 Hi 7 CI 2 ■ HCI 342 69 

USP Sertraline Hydrochloride Related Compound A RS 
{1 ftS,4Sft)‘4-{3,4-Dichlorophenyl)-N-methyl-1,2,3,4-tet- 
rahydro -1 -naphthylamine hydrochloride, 

C 17 H 17 O 2 N - HCI 342,69 


Sertraline Hydrochloride Orai Solution 

DEFINITłON 

Sertraline Hydrochloride Orał Solution contains an amount 
of sertraline hydrochloride equivalent to NLT 90*0% and 
NMT 110.0% of the labeled amount of sertraline 
(CuHuGzH). 


IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 0.8 g/L of ammonium acetate in water. To each 
L of this solution add 10 mL of triethylamine, and adjust 
with phosphoric acid to a pH of 5.0. 

Mobile phase: Acetonitrife and Buffer (30:70) 

Diluent: Methanol and water (50:50) 

Standard solution: 0,1 mg/mL of USP Sertraline Hydro¬ 
chloride RS in Diluent 

Sample solution: Mominally, 0.1 mg/mL of sertraline in 
Diiuent , from a portion of Orał Solution 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 15-cm; 5 -jjrn packing LI 

Coiumn temperaturę: 50° 

Flow ratę: 2 mt/min 
injection volume: 20 pL 

Run time: 13 times the retention time of sertraline 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tal ling factor: NMT 1 J 
Relatrve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of ser- 
traline (C 17 H 17 G 2 N) in the portion of Orai Solution 
taken: 

Result = (ru/r 0 x (Cif Cu) x (Mf/M*) x 1 00 

fu - peak response of sertraline from the Sample 
solution 

fs = peak response of sertraline from the Standard 
solution 

Cs - concentration of USP Sertraline Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of sertraline in the 
Sample solution (mg/mL) 

Mri = molecular weight of sertraline free base, 

306.23 

= molecular weight of sertraline hydrochloride, 
342,69 

Acceptance criteria: 90,Q%-110*0% 

PERFORMANCE TESTS 

* Deliverable Volume (698): Meets the requirement 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer: Dis$oive 5.7 g of /3-cyclodextrin hydra te and 
8 mL of triethylamine in I L of water. Adjust with phos¬ 
phoric add to a pH of 6.5 ±0.1. 

Solvent mbeture: Acetonitrife and methanol (55:45) 
Mobile phase: 5o/vent mixture and Buffer (40:60) 

Diluent: Acetonitrile and water (70:30) 

Standard solution: 23 jig/mL of USP Sertraline Hydro¬ 
chloride RS In Diluent 

Sample solution: NominaJly, 2 mg/mL of sertraline in 
Diluent , from a portion of Orał Solution 


USP Monographs 




u uu ju u uni it / u/huuj iviunuytupii3 


uor hu 


Chromatographic system 
(See Chromatogropny {621), System Su i to bil i ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LII 
Column temperaturę: 40° 

Flow ratę: 1,5 mL/mtn 
Injeclion votume: 20 pL 

Run time: 3 times the retention time of sertraline 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing faotor: NMT 2.0 
Relative standard deviatton: NMT 5.0% 

Analysis 

Samples: Standard solution and Sampte solution 
Calcu late the percentage of any indrviduaf degradation 
product in the portion of Orał Solution taken: 

Result = (rti/rs) x (CdCd) x (M tt /M r2 ) x 100 

fu - peak response of each tndMdual impurity 
from the Sample solution 

rs = peak response of sertraline from the Standard 
solution 

Ci = concentration of USP Sertraline Hydrochloride 
RS in the Standard solution (mq/mL) 

Cu - nominał concentration of sertraline in the 
Sample solution (mg/mL) 

M rt - molecular weight of sertraline free base, 

306.23 

M& - molecular weight of sertraline hydrochloride, 
342.69 

Acceptance criteria: See Tobie L 


Table 1 


Na me 

Relattoe 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%ł 

Sertraline 

1.0 

__ 

Any IndMdual unspecified 
dearadalion Droduct 

— 

0.10 

Total imourities 

_ 

0.5 


SPECIFIC TESTS 

* PH {791): 4.5^6.0 

* Microbial Enumeration Tests (61) and Tests for Speci- 

fied Microoroamisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/mL. The total molds and 
yeasts count does not exceed 10 1 tfu/mL. It meets the 
reguirement of the test for absence of Escherkhia coli , 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in light-resistant eon* * 
tainers. Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Sertraline Hydrochloride RS 


Sertraline Hydrochloride Tabiets 

DEFINITION 

Sertraline Hydrochloride Tabtets contain an amount of ser* 
traline hydrochloride equivalent to NLT 90.0% and NMT 
110.0% of the labeled amount of sertraline free base 
(C, 7 Hr7CfeN). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution; as 
obtained in the Assav* 


ASSAY 
• Procedurę 

Mobile phase: Methanol and 0.1% (v/v) phosphonc 
acid (1:1) 

Standard solution: 0.05 mg/mL of USP Sertraline Hy¬ 
drochloride RS in Mobile phase 
Sample stock solution: 0.5 mg/mL of sertraline free 
base prepared as foltaws. Transfer NLT 10 Tabiets to a 
suita ble volumetric fiask. Dissofve In 0.1% phosphoric 
add equivafent to 50% of the fiask voSume. Sonlcate for 
15 min with intermittent shaking to dlsperse the Tab- 
lets. Add an amount of methanol equivalent to 40% of 
the fiask volume, and contlnue to sonlcate for an addi- 
tional 10 min. Cool the solution, and dilute with meth¬ 
anol to vo!ume. 

Sample solution: Nominally 0.05 mg/mL of sertraline 
free base in Mobile phase from the Sample stock solution . 
Pass a portion of this solution through a nylon fiiter of 
0,45-pm or finer porę size, discard the first few mL, and 
collect the rest of the fiJtrate. 

Chromatographic system 
(See C hromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L10 
Column temperaturo: 30° 

Flow ratę: 1.5 mL/min 
injection volume: 10 j.lL 
Run time: Twke the retention time of sertraline 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample solution 
Catculate the percentage of the labeled amount of ser¬ 
traline free base (CipHizChN) in the portion of Tabiets 
taken: 

Result = (r y /r s ) x (CsfCu) x (M*/Mrj) x 100 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q = concentration of USP Sertraline Hydrochloride 
RS in the Standard soiuthn (mg/mL) 

Cu = nominał concentration of sertraline free base 
In the Sample solution (mg/mL) 

M t t = molecular weight of sertraline, 306.23 
M f 2 ~ molecular weight of sertraline hydrochloride, 

342.69 

Acceptance criteria: 9Q.0%-11 0.0% of sertraline free 
base 

PERFORMANCE TESTS 
« Dis solution (711) 

Test 1 

Medium: Acetate buffer (3.0 g/L of sodium acetate tri- 
hydrate and 1.6 mL/t of glacral acetic add; adjust with 
gfacial acetic add to a pH of 4.5); 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard stock solution: 0.56 mg/mL of USP Ser¬ 
traline Hydrochloride RS in Medium. A smali voiume of 
methanol, not exeeeding 5% of the finał volume, may 
be used to help solubilize sertraline. 

Standard solution 

For Tabiets labeled to contain 50, 100, 150, or 
200 mg: 0.056 mg/mL of USP Sertraline Hydrochlo¬ 
ride RS in Medium from the Standard stock solution 
For Tabiets labeled to contain 25 mg: 0.028 mg/mL 
of USP Sertraline Hydrochloride RS in Medium from 
the Standard stock solution 
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Sample soiution: Pass a portion of the soiution under 
test through a suitable Kiler of 0.45-pm porę size. Di- 
lute with Medium, if necessary. 

Mobile phase: Acetonitrlle and 0.1% (v/v) phosphoric 
acid (1:3) 

Chromatographk system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-(im packing 110 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume 

For Tablets labeled to contain 50, 100, 150, or 
200 mm 10 pL 

For TabTets labeled to contain 25 mg: 20 jllL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ser¬ 
traline free base (G 7 H 17 G 2 N) dissolved: 

Result = (ru/r s ) x (G/L) x (MJMrz) xDxVx 100 

ry = peak response from the Sample soiution 

r s - peak response from the Standard soiution 

G - eoncentration of USP Sertraline Hydrochioride 
RS in the Standard soiution (mg/ml) 
i ~ label claim (mg/Tablet) 

M r , = molecular weight of sertraline, 306.23 
M r2 = molecular weight of sertraline hydrochioride, 

342.69 

= difution factor for the Sample soiution 
= volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
sertraline free base (C^H^Cl/N) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoiution Test 2. 
Medium: pH 4,5 acetate buffer ( 6.8 g/L of sodlum 
acetale trmydrate and 32 ml/L of 2 N acetic acid; ad- 
just with 2 N acetic acid to a pH of 4.5); 900 ml 
Apparatus 2: 75 rpm 
Time: 45 min 

Buffer: 3 ml/L of gfacial acetic add and 7 ml/L of tri- 
ethylamine in water 

Mobile phase: Acetonitrlle, methanol, and Buffer 
(10:4:8) 

Standard soiution: (t/800) mg/ml of USP Sertraline 
Hydrochioride RS in Medium, where L is the label claim 
in mg/Tablet 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny {62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 273 nm 
Column: 3.9-mm x 15-cm; 4-pm pacldng LI 
Column temperaturę: 30 c 
Flow ratę: 1 .0 mL/min 
Injection volume: 20 flL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ser¬ 
traline free base (C^HizCbN) dissoived: 

Result = (rjrs) x (G/L) x (M t} /M t2 ) x D x V x 100 


ru - peak response from the Sample soiution 

n - peak response from the Standard soiution 

G - eoncentration of USP Sertraline Hydrochioride 
RS in the Standard soiution (mg/mL) 

L ~ label claim (mg/Tablet) 

Mr} = molecular weight of sertraline, 306.23 
M r2 = molecular weight of sertraline hydrochioride, 

342.69 

D = diiution factor for the Sample soiution 

V “ volume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of fhe labeled amount of 
sertraline free base (C^H^ChN) is dissolved. 

Test 3: If the product complies with thls test, the label- 
ing indicates that it meets USP Dissoiution Test 3. 
Medium: pH 4.5 acetate buffer ( 6.8 g/L of sodium 
acetate trmydrate; adjust with 2 N acetic acid to a pH 
of 4.5); 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: Dissolve 0,8 g/L of ammonium acetate in water 
and add 10 mL of triethylamine. Adjust with phos¬ 
phoric acid to a pH of 5.0 ± 0.05. 

Mobile phase: Acetonitrlle and Buffer (35:65) 

Standard stock soiution: 0.6 mg/mL of USP Sertraline 
Hydrochioride RS In Medium, prepared as foliows. 

Place an appropriate amount of USP Sertraline Hydro- 
chloride RS into a suitable voiumetric fiask and add 
70% of the finał fiask volume of Medium. Sonicate to 
dissolve and dilute with Medium to vo!ume. Pass 
through a suitable filter of 0.45-um porę size. 

Standard soiution: (1/800) mg/mL of USP Sertraline 
Hydrochioride RS in Medium from Standard stock solu- 
tion, where 1 Is the label claim in mg/Tablet 
Sample soiution: Pass a portion of fhe soiution under 
test through a suitable filter of 0,45-um porę size. 
Chromatographrc system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15<m; 5 -fim packing U 

Column temperaturę: 50° 

Flow ratę: 2.0 mL/min 
Injection vo!ume: 20 jiL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity requirements 
Tailing factor; NMT 2.0 
Relative standard devfation: NMT 1.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ser¬ 
traline free base (C^HizCbN) disso 1 ved: 

Result = (rofr s ) x (G/L) x (iW r ,/JW f2 ) x V x 100 

r u - peak response from the Sample soiution 

r$ “ peak response from the Standard soiution 

G - eoncentration of USP Sertraline Hydrochioride 
RS in the Standard soiution (mg/mL) 

L - labę! claim (mg/Tabiet) 

M r j - molecular weight of sertraline, 306.23 
M r 2 = molecular weight of sertraline hydrochioride, 

3 42,69 

V = vo!ume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
sertraline free base (G 7 H 17 CI 2 M) is dlssofved, 

* Uniformity of Oosage Unus (905): Meet the 
reguirements 

IMPURITIES 
® Organic Impurities 

[Notę—U se freshly prepared samples.] 

Buffer: 2.72 g/L of monobasic potassium phosphate. 
Adjust with triethylamine to a pH of 7,0, 


USP Monographs 



Mobile phase: Methanol, acetonitrile, and Buffer 
(6:3:11), Adiust with triethylamine to a pH of 8,0. 
System suitability solution: 5 jia/mL of USP Sertraline 
Hydrochioride Racemk Mixture RS and 0.5 mg/mL of 
USP Sertraline Hydrochioride RS in Mobile phase 
Standard solution: 2,5 pg/mL of USP Sertraline Hydro- 
chloride RS in Mobile phase 

Sample solution: [Non—Sonicate for about 10 min 
with shaking to dtsperse the Tablets.] Prepare a solution 
of 0,5 mg/mL of sertraline in Mobile phose from NLT 
20 powdered Tabtets. Pass a portion of this solution 
through a nylon filter of 0,45-pm or finer porę size, 
discard the First few mL, and use the fiitrate, 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.0-mm x 25-cm; 5-pm packi ng L45 
Flow ratę: 0,7 mL/min 
injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for the 1 #,4A-ris-iso- 
mer of sertraline and sertraline are 0.9 and 1,0, 
respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between sertraline and the 1 R, 
4R-cis-\somer of sertraline, System suitability solution 
Relative standard deviation: NMT 5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the percentage of each individuai degradation 
product in the portion of Tablets taken: 

Result = ( rufrs ) x (C*/Cu) x (Mri/M^) x 100 

r a = peak response of each individual degradation 
product from the Sample solution 
n = peak response of sertraline from the Standard 
solution 

Cs - concentration of USP Sertraline Hydrochioride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of sertrafine in the 
Sample solution (mg/mL) 

M rI - molecular weight of sertraline, 306.23 
M r 2 - molecular weight of sertraline hydrochioride, 
342.69 

Acceplance eriteria 

Disregard any peak below 0,1%, Disregard the peak 
due lo the process impurity 1 tf,4ft-ds-isomer of 
sertraline, 

Indmdual degradation product: NMT 0,2% 

Totaf degradation products: NMT 2.0%, excluding 
the } R t 4R<is4somer of sertraline 

ADDITIONAL R£QUIREMENTS 

* Packacing and Storage: Preserve in welbclosed contain- 

ers, and storę at controlled room temperaturę. 

» Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used onty if Test 1 
is not usecf 

* USP Reference Standards (11) 

USP Sertraline Hydrochioride RS 
USP Sertraline Hydrochioride Racemk Mixture RS 
(1 /?5,4R5)-4"(3,4-Dichlorophenyl)-N-methyl-l,2,3,4-tet- 
rahydro-1-naphthylamme hydrochioride. 
C|/H| 7 CI|N-HCI 342.69 


Sevoflurane 



CH 3 F 7 O 200.05 

Propane, 1,1,1,3,3,3-hexafluoro-2"(fluoromethoxy)-; 
Fluoromethyl 2,2,2rtrifluoro-1-(trifluoromethyl)etnyl ether 
[28523-86-61. 

DEFIN1TION 

5evofiurane contains NLT 99.97% and NMT 100,00% of 
sevoflurane (GH3F7O), 

IDENTIFICATION 

• A. INFRARED ABSORPTTON 

Acceptance eriteria: The IR absorption spectrum of 
5 evoflurane, obtained using a gas celi, exhibits maxima 
only at the same wavelengths as that of a stmllar prepa- 
ratlon of USP Sevoflurane RS. 


ASSAY 

• Procedurę 

Analysis: Using the results from the test for Organie fm- 
punties, oakulate the percentage of sevofłurane 
{C4H3F7O) in the volume of Sevoflurane taken by sub- 
tracting the sum of percentages for all impurities found 
from 100 , 00 %. 

Acceptance eriteria: 99,97%-! 00.00% 

IMPURITIES 

* Limit of Fłuoride 

[NOTĘ—Use plastic utenstls throughout this test.] 

Buffer solution: Transfer 110 g of sodium chlorlde and 
1 g of sodium citrate to a 2000-mL volumetric fiask. 
Dissolve in 700 ml of water, Carefully add 150 g of so¬ 
dium hydroxide, and shake to dissolve. Cool to room 
temperaturę, and carefully add 450 mL of gfacial acetic 
add while stirring. Coof, add 600 mL of isopropyl alco- 
hol, and diiute with water to vo!ume. [NOTĘ—Tne pH of 
this soiution is 5.0-5,5. This solution may be used for 6 
weeks when stored at room temperaturę,] 

Solution A: Transfer 221 mg of sodium fłuoride, prevh 
ously dried at 150° for 4 h, to a 100-mL volumetrk 
fiask. Add about 20 mL of water, and mix to dissolve. 
Add 1,0 mL of 0.01 N sodium hydroxide, and diiute 
with water to volume, Each mL of this solution contains 
1 mg of fłuoride. Storę in a tightly closed, plastic Con¬ 
tainer, [NOTĘ—This solution may be used for 2 weeks 
when stored in a refrigerator.] 

Standard stock solution 1: 0,2 pg/mL of fłuoride from 
Solution A in water 
Standard stock solution 2: 

Solution A in water 
Standard stock solution 3: 

Solution A in water 
Standard stock solution 4: 

Solution A in water 
Standard solution t: 0.10 pg/mL of fłuoride from Stan¬ 
dard stock solution 1 in Buffer solution 
Standard solution 2 : 0.25 pg/mL of fłuoride from Stan¬ 
dard stock solution 2 in Buffer solution 
Standard solution 3: 1.0 pg/ml of fłuoride from Stan¬ 
dard stock solution 3 in Buffer solution 
Standard solution 4: 2.5 pg/mL of fłuoride from Stan¬ 
dard stock solution 4 in Buffer solution 
Sample solution: Pipet 50,0 mL of Sevoflurane and 
50,0 mL of water into a separatory funnel, shake vigor- 
ously for 3 min, and aliow the liguids to separate com- 
pletely. Transfer 25,0 mL of the agueous top layer to a 


0.5 pg/ml of fłuoride from 
2 pg/mL of fłuoride from 
5 pg/mL of fłuoride from 





50-mL yolumetnc fiask, and dli u te with Buffet solution to 
volume. 

Analysis 

Samples: Standard Solutions 1-4 and Sample solution 
Concomitantly measure the potentials, m mV, of Stan¬ 
dard Solutions and the Sample solution with a pH 
met er (see pH (791)) capable of a minimum reproduc- 
ibillty of ±0.2 mV, and equipped with a fluoride-spe- 
dfic ion-indieating eiectrode and a giass-$leeved calo- 
mel reference eiectrode. When taking measurements, 
transfer the solution under test to a 100-mL beaker 
containing a polytef-coated stirring bar, and immerse 
the electrodes. Allow to stir on a magnetic stirrer hav- 
ing an insulated top until equilibrium is attained in 
about 2-3 min, and record the potential Rinse the 
electrodes with the Buffet solution f and dry, taking care 
to avoid damaging the crystal of the specific4on elec- 
trode, A satśsfactory response is achieved if the dtffer- 
ence between the potentials obtained with Standard 
solution 4 and Standard solution 2 is rn the rangę be- 
tween 50 and 60 mV. Plot the logarithms of the fluo¬ 
ride concentrations, in pg/mL, of Standard Solutions 
1~4 versu$ potentials, in mV, From the graph and the 
measured potential of the Sampfe solution, determine 
Lhe concentration, C (pg/mL) of fluoride in the Sampfe 
solution , Multiply C by 2 to obtain the concentration 
(pg/mL) of fluoride in the portion of Sevoflurane 
taken. 

Acceptance criteria: NMT 2 pg/mL is found; 

* Limit of Nonvolahu Residue 

Analysis: Transfer 10,0 mL of Sevofiyrane to an evapo- 
ratina dish, evaporate to dryness on a steam bath, and 
dry tne residue at 105° for 2 h. 

Acceptance criteria: The weight of the residue does 
not exceed 1.0 mg, 

■ OftGANlC IMPURITIES 

Internat standard solution: llse dimethoxymethane. 
Ethylene dichloride Identification solution: Transfer 
2.0 ml of $evoflurane to a vial, and seal with a cap and 
septum. Using a microsyrrnge, add 20 pL of ethylene 
dichloride through the septum of the vial, and mix 
thoroughly. 

5evoflurane related compounds stock solution: Trans¬ 
fer 20 ml of Sevoflurane to a 40-mL vial with a septum 
lid, Add 20 pL each of USP Sevoffurane Related Com- 
pound A RS, USP Sevoflurane Related Compound B RS, 
and USP Sevoflurane Related Compound C RS to the 
via 1 , and mix thoroughly, 

Related compounds Identification solution: Transfer 
1,0 mL of Ethylene dichloride Identification solution to a 
10-mL vo!umetric fiask, and dilute with Sevoflurane to 
volume. Transfer 2 mL of this solution and 5 mL of 
Sevoflurane related compounds stock solution to a 50-mL 
volumetrk fiask, dilute with Sevoflurane to volume, and 
mix thoroughly. 

Standard Solutions: Prepare in duplicate, proceeding 
for each as follows. Transfer 2,0 mL of ethylene dichlo¬ 
ride to a screw-capped viai, immediately seal with a cap 
and septum, and place on a balance. Using a mitrosyr- 
inge, transfer about 20 ^iL of USP Sevoflurane RS to the 
vial by inserting the syringe needle through the sep¬ 
tum, Record the guantfty, in mg, of USP Sevoflurane RS 
added, Using the same method, transfer about 20 pL of 
the In terna l standard solution to the vial, and record the 
quantity, in mg, of the solution added. 

Contro! standard solution: Place a 40-mL vral with a 
septum lid on an analytical balance, and tarę out the 
weight. Add 30 ml of ethylene dichloride to the vial, 
and seal tightly. Record the weight of the ethylene 
dichloride, and tarę, Using a microsyringe, add 20 pL of 
the USP Sevoflurane RS through the septum of the vial, 
record the weight, and mix thoroughly. Transfer 1.0 mL 
of this solution to a 100-mL volumetric fiask, and dilute 
with ethylene dichloride to volume. 


Sample solution: Transfer 20.0 mL of Sevoflurane to a 
vial, and insert the stop per. Using a microsyringe, add 
5 pL of the Intemal standard solution to the vial 
Chromatographic system 
(See Chmmotograpny ( 621), System Suitability i) 

Modę: CC 

Detector: Flame lonization 

Column: 0.32-mm x 30-m fused-silica capillary col- 
umn coated with a 3.0-pm film of liquid phase G43 
Temperatures 
Jnjectton port: 200 ° 

Detector: 225 r 

CoJumn: See Tobie 1. Before use, condition the col¬ 
umn overnight at a temperaturę of 250°. 


Table 1 


In ttl al 

Temperaturę 

n 

Temperaturę 

Ramp 

P/mlłi) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
fmin* 

^0 

0 

40 

10 

40 

10 

200 

14 


Carrier gas: Helium 

Flow ratę: 1 mL/min. [Notę— The make-up gas flow 
ratę is 20 mL/mm*] 
lojection volume: 2 jxL 
Injection type: Split ratio 1:20 
System suitability 

Samples: Related compounds Identification solution and 
one of the Standard Solutions 
Suitability reguirements 

[Notę—I dentffy the peaks using the relative retention 
times given in Table 2,] 

Resolution: NLT 2.0 between sevoflurane related 
compound C and ethylene dichloride, Related com¬ 
pounds identification solution 

Column efficiency: NLT 6000 theoretical plates for 
the sevoflurane peak, Standard solution 
Relative standard deviatron: NMT 3.0% from the 
peak area ratio of sevoflurane to the intern a I stan¬ 
dard, Standard solution 
Analysis 

Samples: Ethylene dichloride identification solution , Stan¬ 
dard Solutions, Contro/ standard solution, and Sample 
solution 

Calculate the response factor for each of the Standard 
Solutions: 

Result = (W f /W0 x Rj 

W t - weight of Lhe interna! standard m the 
Standard Solutions (mg) 

W$ = weight of USP Sevoflurane RS in the Standard 
Solutions (mg) 

R$ = peak area response ratio of sevoflurane to that 
of the interna! standard from the Standard 
Solutions 

The response factors for the duplicate Standard Solutions 
do not differ by morę tlian 3.0% from their average. 
Calculate the quantity, in pg/g, of each impurity tn the 
portion of Sevoflurane (C 4 H 3 F 7 O) taken: 

Result = (Sr/S 2 ) x (RJF r ) x (1 fF) x 250 

Sj = specific gravity of the intemal standard, 0.B59 

S* - specifrc gravity of sevoflurane, 1.525 

Rt = peak area response ratio of the impurity to 

that of the intemal standard from the Sample 
solution 

h = average response factor obtained as directed 
above 

f - respective relative response factor for the 
impurities (see Table 2) 
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Acceptance cnteria 

[Noi£—Do not include sevoflurane, the interna! stan¬ 
dard, or any peak identified as solvent carryover (ethyl- 
ene dichlonde). Also, disregard any peak with an area 
less than 30% of the average area of the principa! 
peak from the Control standard so/uf/on.] 
fndividual impurities: NMT 25 jiig/g of sevoflurane re¬ 
lated compound A and NMT 100 pg/g of any other 
single impurity 

Total impurities: NMT 300 pg/g 


Table 2 


Name 

Re lat i ve 
Retention 

Time 

Refative 

Response 

Factor 

Sevoflurane related 
compound A 

0.78 

1.0 

Sevoflurane related 
compound B 

0.83 

1.0 

Seyoflurane 

1.0 

__ 

Intemal standard 
( di m eth o x ym e tliane) 

1.35 


Ethylene dichlaride 

2.28 

_ 

5evoflurane related 
compound C 

2.31 

0,46 

Unknown impurities 

— 

1 


SPECIFKC TESTS 

• Refracwe Indix <831): 1.2745-1.2760 at 20 c 

• AciDETY OR Ałkałinity: Transfer 20.0 ml of Sevof!urane 
and 20.0 mL of carbon dioxide-free water to a separatory 
funnel, shake for 3 min, and allow the layers to separate. 
Acceptance crUeria: The aqueous layer requires NMT 

OJ 0 ml of 0.010 N sodium hydroxide or NMT 0.60 mL 
of 0.010 N hydrochloric add For neutralization, bromo- 
cresol purple 15 being used as the indicator. 

* Water Determination, Method i (921): NMT 0.1% 

ADDITiONAL REQUIREMENTS 

* Packageng and StoraGe: Preserve in tight, fighf-resistant 
containers. Storę at controlled room temperaturę. Re- 

J )lace the cap securely after each use. 

5P Reference Standards (11) 

USP Sevoflurane RS 

USP 5evoflurane Related Compound A RS 
1,1,1,3,3-PentafJuoroisopropenyl fluoromethyf ether. 
C 4 H 2 F*0 180.05 

USP Sevoflurane Related Compound B RS 
1 ,l,T3,3,3-Hexafluoro-2-methaxy-propane. 

C,H.,F ń O 182.06 

USP $evoflurane Related Compound C RS 
1J ,l,3,3 l 3-Hexafluoro-2-propanoL 
CiHzhO 168.04 


Sibutramine Hydrochloride 



C,;Hj 9 CI 2 NO 334.32 

Cydobutanemethanamine, 1 -{4-chlorophenyl)-N,/V-dimethyl- 
a-(2-methylpropyl>, hydrochloride, monohydrate, (±)-; 
(±}-l -(p-Ch!orophenyl)-cxJsobutyLW,M-dimetliylcyclobutane- 
metnylamine hydrochloride monohydrate [125494-59-9]. 


DEFINITION 

Sibutramine Hydrochloride contains NLT 98.0% and NMT 
102 . 0 % of C^ChNO, calculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. li meets the requirements of the tests for C hloride 

(191). 

Sample solution: 1 mg/mL of Sibutramine Hydrochlo¬ 
ride in 3 M nitric add 

■ C Optical Rotation, Specifk Rolation (781): Between - 
OJ* and +GJ°, determined at 20° 

Sample solution: Transfer 3.0 g of Sibutramine Hydro- 
chloride into a 20-mL volumetric fiask, and dissofve in 
15 mL of alcohoL Place in a water bath at 20 d , and 
after about 15 min dilute with alcohol to volume, and 
mix. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Dissolve 1.0 g of 1-butanesulfonic acid 
sodium salt monohydrate in 675 mL ot water, and ad- 
just with phosphoric acid to a plH of 3.0. Add 325 ml 
of acetonitrlle and 10 ml of tetrahydrofuran, and mix. 
Interna! standard solution: Prepare a 0.75% w/v solu- 
Lion of 4-bromophenol in methanol, and mix. 

Standard stock solution: Transfer a known quantity of 
USP Sibutramine Hydrochloride RS into a suitable volu- 
metric fiask, add the Internat standard solution equiva- 
lent to 10 % of the finał voiume, and dilute with metha¬ 
nol to volume to obtain a solution containing a known 
concentration of TO mg/mL of Sibutramine 
Hydrochloride. 

Standard solution: Dilute the Standard stock solution in 
methanol ( 1 : 10 ), and mix. 

System suitability solution: 0.5 mg/mL of USP Sibu- 
Lramfne Related Compound D RS in methanoL Pipette 
1.0 mL of this solution into a 50-mL volumetric fiask, 
add 50 mg of USP Sibutramine Hydrochloride RS, dis- 
solve in and dilute with methanol to yolume, and mix, 
Transfer 10.0 mL of this solution into a 100-mL volu* 
metric fiask, add 1.0 ml of Interna! standard solution 
and 90 mL of methanol, and mix. 

Sample stock solution: Transfer 100 mg of Sibutramine 
Hydrochloride into a 100-mL volumetric fiask, add 
10,0 mL of Intemal standard solution, and dilute with 
methanol to vofume. 

Sampie solution: Dilute the Sample stock solution in 
methanol ( 1 : 10 ), and mix. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 30-cm; packing LI 

Column temperaturę: 30° 

Flow ratę: 2 mL/min 
Injection size: 15 ul 
System suitability 

Samples: Standard solution , System suitability solution, 
ana Sample solution 
Suitability requirements 

Resolution: NLT 1.4 between sibutramine and sibu¬ 
tramine related compound D, System suitability 
solution 

Peak ratio agreement: The duplicates of the ratio for 
the peak areas of sibutramine to the interna! standard 
agree to within 1.0%, Standard solution and Sample 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of C^H^^NO in the por* 
tion of Sibutramine Hydrochloride taken: 

Result (Ry/Rs) x (C s /Cu) x 100 
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Ru = peak area ratios of sibutramine to the interna! 

standard from the Somple solution 
Rs = peak area ratios of sibutramine to the interna! 

standard from the Standard solution 
Cs - concentration of USP Sibutramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of Sibutramine 
Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITfES 


C hangę to read: 

Inorganfc Impurittes 

* Residue on Icnjtion (281): NMT 0.1%, determined on 
1.5 g. ignite at 450°. m • comdai hbfvzoib> 

Delete the foltowing: 

Heavy Metals 

Phenolphthalein solution: 1.0% w/v solution of phe- 
nolphthalein in 50% alcohol solution 
Acetate buffer pH 3,5: Dissolve 25 g of ammonium 
acetate in 25 ml of water, and add 27.5 ml of concen- 
trated hydrochloric acid, Measure the pH, and adjust if 
necessai y t with either 2 M hydrochloric acid or 3 M am- 
monia solution to a pH of 3.5. Dilute with water to 
100 mL, and mix. 

Standard lead solution: Dissolve 0.16 g of lead nitrate 
in 80 mL of water containing 1 mL of concentrated ni- 
tric acid. Dilute with water to 1000 mL Dilute 10 ml of 
this solution with water to 50 mL. Dilute 5 mL of this 
solution with water to 100 mL. This solution contains 
I \ig of lead per mL. 

Sample solution: Determine heavy metals from the res- 
idue retained from the test for Residue on Igriition* Dis- 
solve the residue in 0.5 mL of concentrated hydrochlo- 
ric acid. Evaporate the solution on a water bath to 
dryness, Dissolve the residue in 2 mL of water Add 
about 3 drops of the Phenolphthaiein solution , and neu- 
trafize with 1 M sodium hydroxide solution. Dilute with 
water to 15 mL, and mix, 

Analysis: Transfer 12.0 mL of the 5 ompte solution to a 
Nessler cydinder. Place 2 mL of the Sample solution into 
a second Nessler cylinder, and add 10 mL of the Stan¬ 
dard lead solution . Treat the two Nessler cylinders 
equally. Add 1.2 mL of throacetamide-glyeerm base TS, 
and mix, Then add 2 mL of Acetate buffer pH 3.5, and 
mfx, ANow the Solutions to stand for 2 min. The Sample 
solution is not morę intensely colored than the Standard 
lead solution. 

Acceptance criteria: NMT 10 ppm of heavy metals (as 
lead) is found * Hdn-zoid) 

Organie tmpurities 
a PROCEDURĘ 

Diłuent: Methanol, dichloromethane, and T M sodium 
hydroxtde (10:10:1) 

System suitability stock solution: 0.1 mg/mL each of 
USP Sibutramine Related Compound A RS, USP Sibu¬ 
tramine Related Compound B R5, USP Sibutramine Re- 
lated Compound C RS, and USP Sibutramine Related 
Compound D RS in Diluent Dilute this solution in Dilu- 
ent (1:10), and mix. 

System suitability solution: 10 mg/mL of USP Sibu¬ 
tramine Hydrochloride RS in System suitability stock 
solution 

Sample solution: 10 mg/mL of Sibutramine Hydrochlo¬ 
ride previously ground in Diluent 


Cbromatographic system 

(See Chromatogmphy (621), System Suitability .) 

Modę: CC 

Detector: Flame ionization 

Column: 0.5-mm x 15-m; coated with 0.5-jim phase 
G5 

Temperaturę 
Injeetor: 200° 

Detector: 250° 

Column: See the temperaturę program table below. 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

(“/mirt) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

100 

0 

100 

10 

100 

1 

130 

0 

130 

5 

175 

10 

175 

1.5 

215 

15 


Carrier gas; Nitrogen 

Flow ratę: 7.5 mL/min. [Notę—T he flow ratę is ad- 
justed so that the main peak is eiuted after about 20 
min.] 

Injectlon size: 1.0 |iL 
System suitability 
Sample: System suitability solution 

Suitability reguirements 

Resolution: NLT 1.3 between sibutramine related 
compound A and sibutramine related compound B 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Sibutramine Hydrochloride taken: 

Result - (ru/rr) x 1 00 

fu = response of each indiyldual Impurity from the 
Sample solution 

ri - sum of the responses of all peaks from the 
Sample solution 

Acceptance criteria 

!ndividual impurities: See Impurity Table L [NoTE— 
Disregard any unspecified impurity peaks less than 
0.05%.] 


Impurity Table 1 


Name 

Relatlve 

Retentlon 

Time 

Acceptance 
Criteria, 
NMT i%) 

N-{3-Mcthyl-1-£1- 
phe ny ley c lo bu ty 1 )b u ty 1) N- 

dlmethylnmine hydrochloride 

0.33 

0.1 

A/-[1 -(4-Chlort>phenyl) 
cy dobuty Imethy i]- W, N- 
d methylamine hydrochloride 

0.42 

CU 

Sibutramine related compound 

Af 

0.73 

0,1 

Sibutramine related compound 

B* 

0,83 

0.1 

Sibutramine related compound 

O 

1.14 

0.1 

Sibutramine related compound 

D i 

1.19 

OT 


* NR 141 -(2-Chlarophenyl)cyclobutylj-3-methylbutyf}-N # N-dimethylamfne 
hydrocnloride. 

b N-Il - [1 -{3'Chlorophenyt)cydobutylj-3-methylbutyl}-W H ^dimeLhylamine 
hydrocnloride. 

< N-tl-fTH-Chloropheny^cyclobutyflpentylJ-N^W-dimethylamine hydro- 
cłiforide. 

d 1 -(1 -(4-Chlorophenyl)cydobutył]-3-melhylbutylTN-methylajnine hy¬ 

drochloride. 
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Impurlty Table 1 (Contfnued) 


Kanie 

Relatwe 

Retention 

Time 

Acceptance 
Criteria, 
NMT [%) 

1 [T(4-ChlDrophenyl)cydo- 
buly|]-3-methy[butylarrane 
hydrochloride 

1.45 

0.1 

(W-{1 -[1 -(4-ChIorophen- 
y I)cy c lo bu ty 1] -2-pheny lei hy 1 b 

MN-dimethylamine hydro¬ 
chloride) 

2.2 

0.1 

To tal soedffed impurities 

_ 

0.3 

Anv unspecified impurities 

_ 

0.1 

Total unspedfied impurities 

_ 

0.2 


* W-[l -[1 -(2-Chloropheny!)cydobulytI-3-methylbuLyl} rJ,W*d|melhylamine 
hydrochloride. 

>■ AM1 -fi -(3-Chtorophenyl)cyclobutyJ]-3methylbutyi)-/V t N'dimethytamfne 
hydrochloride. 

c Ał-0 -{H4-Chiorpphenyl)q^clobutylJpentylJ’W p N-diTnethyl0mjne hydro- 
chloritfe, 

11 N-(1 [1 -(4-Chloropheny!)cydobutylj 3 methylbutylhW-mathyłamine hy- 
drochforide. 

SPECIFIC TESTS 

* Water Determination, Method I (921): Between 4.5% 

and 6,0% 

ADDSTIONAL REQUIREMENT5 

* Packacinc and Storage; Preserve in tight containers. 

Storę at room temperaturę. 

* USP Reference Standard* * (11) 

USP Sibutramine Hydrochloride RS 
USP Sibutramine Related Compound A RS 
N-{1 -[1 ~(2-Chlorophenyl)tyclobutyl]-3-methylbutyi)-/V, 
N-drmethylamine hydrochloride. 

USP Sibutramine Related Compound B RS 
N-{1 -[1 -^-ChlorophenylJcyclobutylJ-B-methylbutylJ-N, 
ALdimethylamine hydrochloride, 

USP Sibutramine Related Compound C RS 
AM1 -[1 -(4-Chlorophenyl}cydobuty!]pentyf}-/V,N- 
dimethylamine hydrochloride. 

USP Sibutramine Related Compound D RS 
N-{1 -[1 -(4-Ch!orophenyl)cydobutyl]-3-methyibutyl}-N- 
methylamine hydrochloride. 


Sildenafil Tablets 


DEFINITION 

Sildenafil Tablets eon ta In sildenafil citrate equivafent to NUT 
90% and NMT 110% of the labeled amount of sildenafil 
(C 22 H 3G N 6 0,S). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Solution A: Ammonium hydroxide and water (10:90) 
Standard solution: 1 A mg/mL of USP Sildenafil Citrate 
RS in Solution A 

Sampie solution: Grind 1 Tablet and add a suffldent 
amount of Solution A to obtarn nominally 1 mg/mL of 
sildenafil. Sonieate for 2 min, shake well, and centri- 
fuge. Use the supernatant. 

Analysis: For each of the Stondard solution and the 
Sampie solution , prewash a 6-cc CIS solid phase extrac- 
tion cartridge with 10 mL of methanol followed by 
10 mL of Solution A f discardtng both washings. Apply 
S mL each of the Standard solution and the Sampie solu- 
tion to separate prewashed cartridges and dra w each 
solution tnrough the cartridge. Wash each cartridge 


with 10 mL of water and alfow the cartridge to dry 
under vatuurrt. Elute the sildenafil from each cartridge 
with 5 mL of methanol, collectmg the eluant in a suita- 
ble Container. Add about 200 mg of potassrum bromide 
to each Container, mix weIJ, and evaporate to dryness. 
To about 70 mg of each dried mixture, add about 
140 mg of potassium bromide and mix. 

Acceptance criteria: Meet the reguirements 

* R. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffet: Dilute 7 mL of triethylamine with water to 1 L. 
Adjust with phosphoric acid to a pH of 3.0, 

Mobile phase: Buffer, methanol, and acetonitrile 
(58:25:17) 

Diluent: Acetonitrile and water (90:10) 

Standard solution: 0.028 mg/mL of USP Sildenafil Cit¬ 
rate RS in Mobile phase 

Sampie stock solution: Disperse 1 Tablet in at least 
5 mL of Diluent with the a id of sonication. Once the 
Tablet i$ fully dispersed, dilute with Mobile phase to 
250.0 mL wnile swirling. Centrifuge and use the 
supematant 

Sampie solution: Nominally 0.02 mg/mL of sildenafil 
prepared by diluting a suitable portion of the Sampie 
stock solution with Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 290 nm 

Column: 3.9-mm x 15-cm; 5-pm packlng LI 

Colomn temperatur©: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: NLT 1.5 times the retention time of 
sildenafil 

System suitabiiity 
Sampie: Standard solution 
Suitabiiity reąuirements 
Tailing factor: NMT 1.3 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcufate the percentage of the labeled amount of 
sildenafil (C^HjgNśOjS) in the portion of Tablets taken: 

Result = (r 0 fo) x (Q/Cu) x (MJMrt) x 100 

ru = peak response of sildenafil from the Sampie 
solution 

fs = peak response of sildenafil from the Standard 
solution 

Cs = concentration of USP Sildenafil Citrate RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of sildenafil in the 
Sampie solution (mg/mL) 

M,i = molecular weight of sildenafil, 474.58 
Mri ~ molecular weight of sildenafil citrate, 666.70 
Acceptance criteria: 90%-110% 

PERFORMANCE TEST5 
» Dissolution (711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 15 min 

Standard solution: 0.03 mg/mL of USP Sildenafil Cit¬ 
rate RS In Medium 

Sampie solution: A filtered portion of the solution 
under test, suitably diluted with Medium, if necessary 














Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: Maximum at aboul 290 nm 
Analysis 

Sam pies: Standard solution and Sampie sofution 
Calcutate the percentage of the labeled amounl of 
sildenafil (C 22 H 10 N 6 O 4 S) dissolved: 

Result = {AJAi) x Q x D x V x (1/1) x x 1 00 

Au - absorbance of the Sampie sofution 
As = absorbance of the Standard solution 
Q - concentration of USP Sildenafil Citrate RS in 
the Standard sofution (mg/mL) 

D - dilution factor for the Sampie solution, if 
needed 

V — volume of Medium , 900 mL 
i - label claim (mg/Tablel) 

M r j - molecular weight of sildenafil, 474,58 
M r j - molecular weight of sildenafil citrate, 666.70 
Tolerances: NLT 80% (Q) of the labeled amount of 
sildenafil (CijHjoNćO^S) is dissoIved, 

• Uniform ity of Dosage Units (905): Meet the 
requirement$ 

IMPURITIE5 

* ORCANIC iMPURITiES 

Buffer, Mobile phase, Difuent, and Chromatographk 
system: Proceed as directed in the Assay ; except for 
Run time. 

Run ttme: NLT 3 times the retention time of sildenafil 
System suitability solution: A mixture of sildenafil and 
sildenafil N-oxide in Mobile phase f p repa red as follows. 
Dissolve 70 mg of USP Sildenafil Citrate RS in 1 mL of a 
solution of hydrogen peroxide and formie acid ( 2 : 1 ), 
atlow to stand for NMT 10 min, and then dilute with 
Mobile phase to 250,0 mL, 

Standard solution: 0,0014 mg/mL of USP Sildenafil Cit¬ 
rate RS in Mobile phase 

Sensitivrty solution: 0.00035 mg/mL of USP Sildenafil 
Citrate RS in Mobile phase from the Standard solution 
Sampie stock solution: Transfer 5 Tablets to a 250-mL 
volumetric fiask and disperse in 25 mL of Difuent with 
the aid of sonication, Dilute with Mobile phase to vol- 
ume, Sonicate, if necessary. Centrifuge and use the 
supernatant. 

Sampie solution: Nommally 0*5 mg/mL of sildenafil 
prepared by diluting a suitable portion of the Sampie 
stock solution with Mobile phase 
System suitability 

Sampfes: Sysfe/n suitability solution , Standard solution , 
ano SensitMty solution 

[Notę— See Tobie 1 for the reiative retention times.] 
Suitability requirements 

Resolution: NLT 2,6 between sildenafil W-oxide and 
sildenafil, System suitability solution 
Tai ling factor: NMT 1,3, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of any indtvidual degradation 
product in the portion of Tablets taken: 

Result = (fy/cO x (Cs/C u) x {MrifMrj) x 100 

r u = peak response of any individual degradation 
product from the Sampie solution 
ts - peak response of sildenafil from the Standard 
solution 

Cs - concentration of USP Sildenafil Citrate RS in 
the Standard solution (mg/mL) 


C v = nominał concentration of sildenafil in the 
Sampie solution (mg/mL) 

Mn = molecular weight of sildenafil, 474,58 
M r j - molecular weight of sildenafil citrate, 666.70 
Acceptance criteria: See Table L Disregard any peak 
less than 0,05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Sildenafil 

1.0 

_ 

Sildenafil N-ox\ó& 

t.2 

0.20 

Any individual 
degradation 
product 

— 

0.20 

Total degradation 
Products 

— 

0,50 


a H[3-(6,7T>ihydro~TmethyL7-oxo~3-pmpyCT tf-pyrażQlo[4,3-dlpyrirriidłn- 
5-y l)-4-e thoxypneny I ] su [fony E) -4-methy I p i per azt ne N*-ox\de * 

ADDITIONAL REQU KREMENTS 

• Packagjng and Storage: Preserze in well-dosed Contain¬ 
er. Storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Sildenafil Citrate RS 


Sildenafil Citrate 



C m H»N 6 0,S ■ QH s 0 7 666.70 

Piperazine, 1-[[3-(6,7-dihydro-1 -methyl-7-oxo-3-propyl-l H- 
pyrazolo[4,3-d3pynmidin-5-yl)-4-ethoxypheny]]sulfonyl]- 
4-methyl, 2-hyar0xy-l,2,3-propanetricarboxyfate (1:1); 
l-[[3-(ó,7-Dihydro-l-methyI-7-oxo-3-propyM H-pyrazolo[4,3- 
d]pyrimidin-5-yl)-4-ethoxyphenyl]suifonyl]-4-methy!piper- 
azine citrate (1:1) [171599-83-0]. 

Sildenafil 

CuH^OaS 474,58 

[1 39755-83-2], 

DEFINITJON 

Sildenafil Citrate contains NLT 98,0% and NMT 102.0% of 
sildenafil citrate (Cj 2 H 3 oNń 0 .iS * CćHsO?), calculated on the 
arrhydrous and solventTree basis. 

IDENTIFICATION 

* A. INFRARED AbSORPTION (197K) 

ASSAY 

* Procedurę 

Buffer: Dilute 7 mL of triethylaminę with water to 1 L. 
Stir, and adjust with phosphoric acid to a pH of 3*0 ± 
0 , 1 . 

Mobile phase: Buffer, methanol, and aceton i trile 
(58:25:17) 

Standard solution: 0*028 mg/mL of USP Sildenafil Cit¬ 
rate RS in Mobile phase 

Sampie solution: 0,028 mg/mL of Sildenafil Citrate in 
Mobile phase 
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Chromatographic system 

(See Chromałography (621), System Suitability.) 

Modę: LC 

Detector: UV 290 nm 

Cofumn: 3.9-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection size: 20 |iL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Talling factor: NMT 1.5 

Reiative standard deviation: NMT 0.85% for six rep~ 
licate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sildenafil citrate 
(Q 2 H3 oN 6 0.,S ■ QH b O ? ) in the portion of the sample 
taken: 

Result - (nj/rs) x (C 3 /Cu) x 100 

fu ~ peak response of sildenafil from the Sample 
solution 

r$ = peak response of sildenafil from the Standard 
solution 

Cs - concentration of the Standard solution 
(mg/ml) 

Cu - concentration of the Sample solution (mg/ml) 
Acceptance arteria: 98.0%-102.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 


Dełete the folfowing: 

*• Heavy Metals, Method II <23 1): NMT 20 ppm# {omdai u 

ląn-2010) 

« Residue on Ignition (281) 

Sample: NLT 0,5 g 
Acceptance critena: NMT 0.1% 

• Lmn DF IIV! ID AZ OLE 

Diluent: Methanol, water, and ammonium hydroxide 
<15:5:1) 

Standard solution 1: 0.035 mg/ml of USP Imidazole 
RS in Diluent 

Standard solution 2: 0,01 75 mg/ml of USP Imidazole 
RS in Diluent from Standard solution 1 
Sample solution: T7.5 mg/mL of Sildenafil Citrate in 
Diluent 

System suitability solution: Mix equal vo!umes of Sam¬ 
ple solution and Standard solution h 
Chromatographic system 
(See Chromatography <621), Thin-tayer Chromato¬ 
grafy.) 

Modę: TLC 

Adsorbent: 0,2-mm layer of chromatographic silica 
gel m?xture with a particie size of 2-10 pm (HPTLC 
plates) 

Application volume: 10 lL. [NOTĘ—Apply as 6-mm 
bands.] 

Developinq solvent system: Methylene chloride, ethyl 
acetale, alcohol, and ammonium hydroxide 
(50:30:20:1) 

System suitability 
Sample: System suitability solution 
Suitability reąuirements: The chromatogram shows 
two cfeariy separated zones, 

Analysis: 

Samples: Standard solution 2 and Sample solution 
Develop the piąte over a distance of about two-thirds of 
the length of the piąte, Dry at 100° for about 15 min, 
and cool. Expose the piąte to iodine vapor until the 


piąte is light brown, and examine the piąte under UV 
light at 254 nm, [NOTĘ—The retardation factors for cit¬ 
rate, imidazole, and sildenafil are about 0, 0.25, and 
0.4, respectively,] 

Acceptance critena: Any spot corresponding to imrdaz- 
ole in the Sample solution is not morę intense than the 
Principal spot from Standard solution 2 (0.1%). 

* GRGANIC IMPURmES 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay, except to run the 
chromatograph for 3 times the retention time of 
sildenafil. 

Identification solution: 7.5 pg/mL of USP Sildenafil Re- 
lated Compound A RS in Mobile phase 
System suitability solution: Dissolve 70 mg of Sildenafil 
Citrate in 1 ml of a solution of hydrogen peroxide and 
anhydrous formie acid (2:1). Allow to stand for at least 
10 min to generale sildenafil N-oxide, and then dtlute 
with Mobile phase to 250 ml, 

Sample solution: 0,7 mg/mL of Sildenafil Citrate in Mo¬ 
bile phase 

Diluted sample solution: 1,4 ug/mL of sildenafil citrate 
in Mobile phase from the Sample solution 
Sensitivity solution: 0.35 pg/ml of sildenafil citrate in 
Mobile phase from the Dituted sample solution 
System suitability 

Samples: Diluted sample solution, 5en$itivity solution , 
and System suitability solution 
[Notę— The relative retention times for sildenafil, 
sildenafil N-oxide, and sildenafil related compound A 
are about 1,0, 1,2, and 1,7, respectively.J 
Suitability requirements 

Resofution: NLT 2.5 between sildenafil A/-oxide and 
sildenafil, System suitability solution 
Tallina factor: NMT 1,5 for the sildenafil peak, Di¬ 
luted sample solution 

Signal-to-nolse ratio: NLT 10, Sensitivfty solution 
Analysis 

Samples: Identification solution , Diluted sample solution, 
and Sample solution 

[NOTE—ldentify sildenafil related compound A from the 
Identification solution.] 

Calculate the percentage of sildenafil related com¬ 
pound A and any other unspedfied individual impurity 
in the portion of Sildenafil Citrate taken: 

Result - (rjrs ) x (CdCo) x 100 

ru - peak response of sildenafil related compound 
A or any other unspecifed impurity from the 
Sampfe solution 

r 3 = peak response of sildenafil from the Diluted 
sampfe solution 

Cs = concentration of the Diluted sample solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/ml) 
Acceptance criteria 

Sildenafil related compound A: NMT 0.3% 

Any other unspedfied indlvidual impurity: NMT 
0.10% 

Total unspedfied impuritles: NMT 0.3% 

Total impurities: NMT 0.5%. Disregard any peak less 
than 0.05%, 

SPECIFIC TESTS 

* Water Determination, Method l (921): NMT 2.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in air-tight containers, 
and storę at room temperaturę. 

* USP Refirence Standards (11) 

USP Imidazole RS 
CjJ-bN* 68,08 





USP Sildenafil Citrate PS 
USP Sildenafil Related Compound A RS 
5-[2-Ethoxy-5-[(4-methylpiperazin-1-yl)sulfonyl]phenyI]- 
1 -methyl-3-(2-methylpropyi)-1 ,ó-dinydrO“7H-pyra2olo 
[4, B-dIpyrimidin-7-one. 

CaHi 3 N60 4 S 488.60 


Sildenafil Compounded Orał Suspension 

DEFlNfTlON 

Sildenafil Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
sildenafil (C 22 H łoN ń O.<S). 

Prepare Sildenafil Compounded Orał Suspension containing 
2.5 mg/mL of sildenafil as follows (see Pharmaceutical 
Compounding—Nonstenle Preparotions (795». 


Sildenafil Citrate tabfeLs- 1 equiva(ent to 

250 ma of sildenafil 

Vehlcle: a 1:1 mixture of Ora-Swe et'* and 
Ora-Plus, 15 a sufficient quantltv to make 

100 mL 


fl Viagra 25-mg tablets, Pfirer inc ( New York, NY, 
b Paddock Laboratories, Minneapolis, MN. 


Calculate the reguired quantity of each ingredient for the 
total amount to be prepared. Place the required number 
of Sildenafil Citrate tablets In a suitable mortar, and com- 
minute to a fine powder with a pestle. Add the Vehide in 
smali portions, and triturate to make a smooth pastę. Add 
inereasing volumes of the Vehide to make a sildenafil Iiq- 
uid that is pourable. Transfer the contents of the mortar, 
stepwise and quantitatively, to a calibrated bottłe. Add 
enough of the Vehide to bring to finał volume, and mix 
well 

ASSAY 
* Procedurę 

Mobile phase: Acetonitrile and 0.2 M ammonium ace- 
tatę (50:50). Pass through a nylon 66 filter of 0.45-jjm 
porę size, and deaas. 

Standard stock solution: 2.5 mg/mL of sildenafil pre¬ 
pared from USP Sildenafil Gtrate RS in Mobile phase 
Standard solution: 0.25 mg/mL of sildenafil prepared 
from Standard stoek solution and Mobile phase 
Sample solution: Shake thoroughiy by nand each bot- 
tle of OraJ Suspension. Prepare 0.25 mg/mL of sildenafil 
from Orał Suspension and Mobile phase t and centrifuge. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 245 nm 

Column: 3.0-mm x 15<m; 5-pm packing LI 

Column temperaturę: 25° 

Flow ratc: 0.5 mL/min 
Injection vo!ume: 10 jiL 
System suitability 
Sample: Standard soiution 

[Notę—T he retention time for sildenafil is about 7.1 
min.] 

Suitability reguirements 

Relative standard deviation: NMT 2.0% for repficate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
sildenafil (C^HjoNńOnS) in the portion of Orał Suspen- 
sron taken: 


Result = (r^/rj) x (Cs/Ct/) x 100 
ru - peak response from the Sample solution 


n = peak response from the Standard solution 
G * concentration of sildenafil m the Standard 
solution (mg/mL) 

Cu = nominał concentration of sildenafil in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10,0% 

SPEC1FIC TESTS 

• PH (791): 3.9-4.9 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controfled room 
temperaturę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored In a refrigerator or at 
controlled room temperaturę 

■ Labeling: Label it to indlcate that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 

* USP Reference Standard5 (11) 

USP Sildenafil Citrate RS 


Silver Nit ratę 


AgNOj 169.87 

Nitnc acid silver(1+) salt; 

5iiver(l+) nitrate [7761-88-8]. 

DEFINmON 

Silver Nitrate, powdered and then dried in the dark over 
silica gel for 4 h, contains NLT 99.8% and NMT 100.5% 
of sllver nitrate (AgNOj). 

IDENTIFICATION 

* A, Identification Tests—General, Silver (191) 

Sample: 20 mg/mL 

Acceptance criteria: Meets the reguirements 

* B. 

Sample solution: 100 mg/mL 

Analysis: Add 1 drop of aiphenylamine TS to the 5om- 
ple solution , and then carefully superimpose it upon suh 
furie add, 

Acceptance criteria: A deep blue color appears at the 
zonę of contact. 

ASSAY 
■ Procedurę 

Sample solution: Powder about 1 g of Silver Nitrate, 
and dry in the dark over silica gei for 4 h. Dissolve 
about 700 mg of this dried salt in 50 mL of water, add 
2 mL of nitric acid and 2 mL of ferric ammonium sulfate 

TS. 

Trtrimetric system 
Modę: Direct titration 
Titrant: 0.1 N ammonium thiocyanate VS 
Endpoint detection: Visual 

Analysis: Ti tratę the Sample solution with Titrant. Each 
mL of 0.1 N ammonium thiocyanate is equivalent to 
16.99 mg of silver nitrate (AgNCb.) 

Acceptance criteria: 99.8%-100.5% 

SPECIFIC TESTS 

« Clarity and Color of Solution 

Sample solution: 100 mg/mL 

Acceptance criteria: The solution is elear and colorless. 

* COPPER 

Sample solution: 100 mg/mL 
Analysis: To 5 mL of the Sample solution add 6 N am¬ 
monium hydroxide, dropwise, untii a precipitate first 
formed is just dissolved, 

Acceptance criteria: No blue color is produced. 


rr 


USP Monograpl 









ADDETEONAL REQU1REMENT$ 

* PACKAGING and Storage: Presem? in tight, tigh t-resistant 
containers. 


5Biver NStrate OpUittnalmic Solution 

DEFINITION 

Silver Nitrate Ophthalmic Solution is a solution of Silver Ni- 
trate in a water medium. It contains NLT 0,95% and NMT 
1.05% of silver nitrate (AgN0 3 ). The solution may be buf- 
fered by the addition of Sodium Acetate. 

IDENTIFICATION 

® A. Identification Tests—General, Silver{191) and Nitrate 
(191): Meets the requirements 

ASSAY 

» Procedurę 

Sample solution: Place 5 mL of Ophthalmic Solution in 
a confcal fiask, dilute with 20 mL of water, and add 
1 mL of nitric acid and 1 mL of ferric ammonium sulfate 
IS. 

Trtnmetric system 
Modę: Direct titration 
Titrant: 0,02 N ammonlum thiocyanate VS 
Endpoint detection: Visual 
Analysis: Titrate the Sample solution with Titrant Each 
mL of 0.02 N ammonium thiocyanate is equtvalent to 
3.397 mg of silver nitrate (AgN0 3 ). 

Acceptance criteria: 0,95%-1.05% 

SPECIFIC TESTS 

« Claritv and Color of Solution: elear and colorless 

* PH (791): 4.5-6.0 

* Sterility Tests (71): Meets the reguirements 

ADDITEONAL REQUIREIV1ENT5 

* PACKAGING and Storage: Preserve it protected from 

light, in inert, collapsible capsules or tn other suitable sin- 
gle-dose containers. 


Tougfoesied SI8ver Nitrate 

» Toughened Silver Nitrate contains not less than 
94.5 percent of AgN0 3j the remainder consisting 
of silver chloride (AgCI). 

Packaging and storage —Preserve in tight, light-reslstant 
containers, 

Identification— 

A: A solution (1 in 50) responds to the tests for Silver 
091). 

B: Mix a solution (1 in 10) in a test tubę with 1 drop of 
dlphenylamine TS, fchen carefully supenmpose it upon sulfu- 
ric acid; a deep blue color appears at the zonę of eontact, 
Copper —A solution (1 in 10) shows no tracę of blue color- 
ation when Ereated with an excess of 6 N ammonium hy- 
droxide. 

Assay— Add about 700 mg of Toughened SiJyer Nitrate, ac- 
curately weighed, to 50 mL of water, and when the silver 
nitrate has dfssolved, fflter the solution. Thoroughly wash 
the fliter and sediment with water, add 2 ml of nitric acid 
and 2 mL of ferric ammonium sulfate T5 to the combined 
filtrate and washings, and titrate with 0,1 N ammonium thi¬ 
ocyanate V5. Each mL of 0.1 N ammonium thiocyanate is 
equlvalent to 16.99 mg of AgN0 3 . 


Simethicone 



Simethlcone; 

G-(Trimethylsilyl)-tp)-methyEpo]y[oxy(dEmethyEsily[ene)3, 
turę with Silicon dioxide [8050-81-5], 


mix- 


DEFINITION 

Simethicone is a mixture of fuily methylated iinear siloxane 
polymers containing repeating units of the formula 
[-(CH 3 } 2 SiO-] n , stabilized with trimethylsiloxy end-blocking 
units of the formula [-(CH 3 ) 3 5 eO-J, and Silicon dloxide. It 
contains NLT 90,5% and NMT 99.0% of polydimethyl- 
slloxane ([-(CHafcSiO-U and NLT 4.0% and NMT 7.0% 
of Silicon dioxide. 


IDENTIFICATION 

• A. Infrared Absorption (197F): Meets the requirements 

ASSAY 

» PROCEDURĘ 

Standard stock solution: 2 mg/mL of USP 
Poiydimefhylsiloxane RS in tofuene 
Standard solution; Add 25.0 mL of Standard stock solu¬ 
tion to a round, narrow-mouth, screw-capped, 120-mL 
bottle, Add 50 mL of dilute hydrochloric acid (2 in 5), 
close the bottle securely with a cap having an inert 
llner, and shake for 5 min, accurately timed, on a recip- 
rocating shaker at a suitable ratę (e,g., about 200 oscil- 
lations/min and a stroke of 38 ±2 mm). Transfer the 
mixture to a 125-mL separator, and remove 5 mL of the 
upper organie (toluene) Eayer to a 15-mL, screw-capped 
test tubę containing 0.5 g of anhydrous sodium sulfate. 
Close the tubę with a screw-cap having an inert liner, 
agi ta te yigorousEy, and centrifuge the mixture until a 
elear supernatant is obtained. 

Sample stock solution: Add 50 mg of Simethicone to a 
round, narrow-mouth, screw-capped, 1 20-mL bottle. 
Add 25.0 ml of toluene, and swErf to disperse. 

Sample solution: Using the Sample stock solution , pro- 
ceed as directed In the Standard solution, beginning 
with "Add 50 mL of dilute hydrochloric add (2 In 5)". 
Blank: Add 25 mL of toluene to a round, narrow- 
mouth, screw-capped, 120-mL bottle, Proceed as di- 
rected in the Standard solution, beginning with "Add 
50 mL of dilute hydrochloric acid (2 in 5 y*. 

Instrumental conditions 
Modę: IR 

Anatytkal wavelength; Wavelength of maximum ab- 
sorbance at about 7.9 pm 
Celi: 0.5 mm 
Analysis 

Sampfes: Standard stock sofutioii Standard solution , 
Sample stock solution , and Sample solution 
Determine the absorbance of the Sampfes, using the 
Blank to set the instrument. 

CaJculate the percentage of po!ydlmethy!stloxane 
KCHOiSiO-]* in the portion of Simethicone taken: 

Result - (A v /As) x (Cs/C v ) x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
C 5 = concentration of USP Polydimethylsiloxane RS 
in the Standard stock solution (mg/mL) 

Cu = concentration of Simethicone in the Sample 
stock solution (mg/mL) 











Acceptance criteria: 90.5%-99.Q% 

OTHER COMPONENTS 
* CONTENT OF SILICON DlOKłDE 

Standard solution: Transfer 3.00 g of USP Simethicone 
RS to a screw-capped bottle, add 10.0 mL of n-hexane, 
and mix by shaking. 

Sample solution: Transfer 3* *00 g of Simethicone to a 
screw-capped bottle, add 10.0 mL of n-hexane, and 
mix by shaking, 

Dimethkone solution: Transfer 3.00 g of dimethkone 
havlng a visco$ity of 500 centisfokes to a screw-capped 
bottle, add 10.0 mL of n-hexane, and mix by shaking* 
Instrumental condftlons 
Modę: IR 

Analytkal wavelength: 7-9 ^im 
Celi: 0.1 mm 
Blank: rMHexane 
Analysis 

Sam pies: Standard solution, Sample solution, and Di- 
methicone solution 

Record the absorbance spectra of the Samples between 
7 and 9 jam. Determine the absorbances of the 5am- 
ples at the wavefength of minimum absorbance at 
about 8.2 jim, observed in the spectrum obtained 
from the Dimethicone solution, 

Calculate the percentage of Silicon dioxide tn the por- 
tion of Simethicone taken: 

Result = [{Au - A d )/(Aj - Ao)] x C 

A u = absorbance of the Sample solution 
Ad = absorbance of the Dimethicone solution 
A$ = absorbance of the Standard solution 
C = designated percentage of Silicon dioxide In 
USP Simethicone RS 
Acceptance criteria: 4.0%-7.0% 

IMPURITIES 


Oelete the following: 

*• Heaw Metals 

Standard solution: To 20 mL of chloroform add 1.0 mL 
of a freshly prepared 0,002% solution of dithizone in 
chloroform, 0.5 mL of Standard Lead Solution (see Heavy 
Metals (231)) (containing lOpg/mL of lead), and 
0*5 mL of a mixture of 1 volume of ammonia TS and 9 
voIume$ of a 0*2% solution of hydroxylaminę 
hydrochloride. 

Sample solution: Mix 1.0 g of Simethicone with 10 mL 
of chloroform, and difute with chloroform to 20 mL. 

Add 1.0 ml of a freshly prepared 0.002% solution of 
dithizone in chloroform, 0.5 mL of water, and 0.5 mL of 
a mixture of 1 volume of ammonia TS and 9 volume$ 
of a 0.2% solution of hydroxylaminę hydrochloride. 
Analysis: Immediately shake both Solutions vigorously 
for 1 min. 

Acceptance criteria: NMT 5 pg/g; any red color in the 
Sample solution is not morę intense than that in the 
Standard solution,* (otfiaai 

SPECIFIC TESTS 

* LOSS ON HEATINC 

Sample: 15 g 

Analysis: Heat the Sample in an open, tared vessel hav- 
ing a diameter of 5.5 ± 0,5 cm and a wali height of 2.5 
± 1.0 cm at 200° in a circulating air oven for 4 h, and 
allow to come to room temperaturę in a desiccator 
before weighing. 

Acceptance criteria: NMT 18,0% 

* Defoaming Actmty 

Foaming solution: 1 g of octoxynol 9 in 100 ml of 
water 


Sample solution: Transfer 200 mg of Simethicone to a 
60-mL bottle, add 50 mL of tertiary butyl alcohol, cap 
the bottle, and shake vigorously* Warm slightfy, if nec- 
essary, to dissolve. 

Analysis 

Samples: Foaming solution and Sample solution 
For each test use a clean, unused, 250-ml glass jar. 
Add, dropwise, 500 pL of the Sample solution to the 
250-mL glass jar, fjtted with a 50-mm cap, containing 
100 mL of the Foaming solution. Cap the jar, and 
clamp it in an upright position on a wrist-action 
shaker. Using a racfius of 13,3 ± 0.4 cm (measured 
from the center of the shaft to the center of the bot¬ 
tle), shake for 10 s through an arc of 10° at a fre- 
quency of 300 + 30 strokes/min. Record the bme re- 
quired for the foam to collapse, The time, in s, for 
foam collapse is determined at the instant the first 
portion of foam-free lrquid surface appears, measured 
from the end of the shaking period. 

Acceptance criteria: The deroaming actmty time does 
not exceed 15 s. 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight tontainers* 

• USP Reference Standards (11) 

USP PofydimethylsiJoxane RS 
USP Simethicone RS 


Simethicone Capsules 

DEFINITION 

Simethicone Capsules contain an amount of polydimethyl- 
siloxane {[-(CHafe SiO-]*) that is NLT 85.0% and NMT 
115.0% of the labeled amount of simethicone. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197S) 

Standard solution, Sample solution, and Blank: Pre- 
pare as directed in the Assay. 

Celi: 0*5 mm 

Acceptance criteria: Meet the reguirements 

ASSAY 

* Procedurę 

Perform this procedurę on at least 3 individual Capsules. 
The mean of the assay values obtained is the assay 
value. 

Standard solution: Prepare similarly to the Sample solu¬ 
tion , except use 2*5 mg/ml of USP Polydimethylstloxane 
RS in toluene. 

Sample solution: Transfer 1 Capsule to a round, nar- 
row-mouth, screw-capped, 120-mL bottle. Add 20 mL 
of 6 N hydrochloric acid, and allow to stand, with fre- 
quent swirllng, until the Capsule has dissolved. Add 
10.0 ml of toluene for each 25 mg of the labeled 
amount of simethicone in the Capsule, close the bottle 
securely with a cap having an inert liner, and shake by 
mechanical means for 5 min* Allow the phases to sepa- 
rate, draw off 10 mL of the upper organie (toluene) 
fayer to a test tubę containing 0.5 g of anhydrous so- 
dium sulfate, agitate vigorous(y for 30 s, and allow the 
mixture to settle, If necessary, centrifuge the mixture to 
obtain a elear solution. 

Blank: Prepare similarly to the Sample solution , except 
use 10 mL of toluene* 

Analysis 

Samples: Standard solution and Sample solution 
Concomitantly determine the absorbances of the Stan¬ 
dard solution and the Sample solution in 0.5-mm cells 
at the wavelength of maximum absorbance at about 
7.9 pm, with a suitable IR spectrophotometer, using 
the Blank to set the instrument. 


USP Monographs 




Calculate the percentage of polydimethylsiloxane 
([-{CHa)j SiO-]„) in the Capsule taken: 

Result = {Au/A s ) x Cs x V x (1 /L) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Polydimethylsiloxane RS 
in the Standard solution (mg/mL) 

V = voiume of toiuene used to prepare the Sample 
solution (mL) 

f. = labeted amount of simethicone (mg/Capsule) 
Acceptance criteria: 85.0%-1 15.0% 

PERFORMANCE TE5TS 

• Disintecration (701) 

For hard gelatin capsules 
Time: 30 min, determined using water 
For soft gelatin capsules 

Time: 30 min, determined using 1.0% octoxynol-9 
(w/w) in water, using disks 
Acceptance criteria: Meet the requirements 

• Unifokmity oh Dosagł Units (905): Meel Lhe 

requirements 

ADDITiONAL REQUIREMENTS 

» Packaginc and Storage: Preserve in well-closed 
containers, 

• USP Reference Standards (11) 

USP Polydimethylsiloxane RS 


Simethicone Emulsion 


DEFINFTION 

Simethicone Emulsion is a water-dispersibfe form of 
Simethicone composed of Simethicone, suitable emulsifi- 
ers, preservatives, and water It may eontain suitable vis- 
cosity-mcreasing agents. It contains an amount of 
poiydimethyfsiloxane ([-(CHa^SiO-ln) that is NLT 85.0% 
and NMT 110-0% of the labeled amount of simethicone. 

IDENTIFICATION 

* A. INFRARED A8SORPTION (197) 

Standard solution and Sample solution: Prepare as 
directed in the 45507. 

Analysis: Place a suitable amount of the Sample solution 
in a suitable Container, and dry it with a stream of ni- 
trogen or other appropriate means to evaporate the sol- 
vent. Similarly proceeo with the Standard solution. Re- 
cord the spectra of the residues using (197A) or (197F), 
and examine the spectra in the rangę between 
1400 cm- 1 and 700 cm 1 . 

Acceptance criteria 

for spectra obtained using (197A): The spectrum 
from the Sample solution snows strong bands at 
1260 ± 10 cm 1015 ± 15 cm 1 , and 795 ±15 cm- 1 , 
and a broad shoulder at 1085 ±15 cm- 1 , similar to the 
spectrum from the Standard solution . [NOTE—The exact 
maxima of the broad shoulder near 1085 cm- 1 may 
differ by up to 15 errr 1 for the spectra from the Sam¬ 
ple solution and the Standard solution.] 

For spectra obtained using (197F): The spectrum 
from the Sample solution snows a strong band at 
1260 ± 10 cm _! and partially resolved bands near 
1095 ±15 cm 1020± 15cm and 800 + 15 cm~\ 
similar to the spectrum from the Standard solution * 

ASSAY 

* Procedurę 

Use glass apparatus only; avoid use of plasticware. 

Proper mixing of the Emulsion before sampling and 
testing is cruciat* 


Standard solution: 2 mg/mL of USP Polydimethylsilox- 
ane RS in toiuene, Treat a 25.0-ml aliguot of this solu- 
tion in the same manner as the Blank, beginning with 
"add 50 mL of dilute hydrochloric add (2 in 5)...T 
Sample: Equivalent to 50 mg of simethicone from the 
Emulsion 

Sample solution: To the Sample add 25.0 mL of tolu- 
ene, Treat in the same manner as the Blank , beginning 
with "add 50 mL of dilute hydrochloric acid (2 in 5)../T 
Instrumental conditions 
(See Middnfrared Spectroscopy (854).) 

Modę: Infrared 
Celi: 0* *5 mm 

Analytical wavelength: Maximum absorbance at 
about 7.9 jim (1259 cm- 1 ) 

Blank: To 25.0 ml of toiuene add 50 mL of dilute hy¬ 
drochloric acid (2 in 5), close the bottle securely with 
a cap having an inert liner, vigorously shake by hand 
for 5 s, then shake for 5-20 min on a suitable shaker. 
[Notę— The foliowi ng shakers were found suitable: (1) 
a reciprocating shaker at a ratę of about 200 oscilia- 
tions/min and a stroke of 38 ±2 mm or (2) a wrist- 
action shaker with a radius of 1 3.3 ± 0.4 cm (meas- 
u red from center of shaft to center of bottle) that uses 
an arc of 10° at a frequency of 300 ± 30 strokes/min, 
The recommended shaklng dme is about 20 min, 
which can be adjusted as needed.] Centrifuge the mix- 
ture. [NOTĘ—The following centrifuging condition was 
found suitable: 1500 x q For 30-40 min.] Remove 
from the centrifuge, and immediateiy transfer about 
5 ml of the upper organie (toiuene) layer to a 15-mL 
screw-capped test tubę containing about 1 g of anhy- 
drous sodium sulfate, Close the tubę with a screw-cap 
havjng an inert liner, agitate vigorously, and centrifuge 
the mixture until a elear supernatant is obtained. 

[NOTĘ—The following centrifuging condition was 
found suitable: 1500 x g for about 10 min.] 

Analysis 

[NOTĘ—Wash the celi with copious amounts of toiuene 
to ensure that there is no carryover or residue*] 
Samples: Standard solution , Sample solution, and Blank 
Calculate the percentage of polydimethylsiloxane 
([“(CHjJżSiO-]*} in the labeled amount of simethicone 
in the Emulsion: 

Result - (Au/As) x (Q/C u ) X 100 

Au - absorbance of Lhe Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Po!ydImethylsiloxane RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of simethicone in the 
Sample solution (mg/mL) 

Acceptance criteria: 85.0%-110.0% 

IMPUAITIES 


Detete the following: 

*• Heaw Metals 

Standard solution: To 20 mL of chloroform add 1.0 ml 
of a freshly prepared 0.002% solution of dithizone in 
chloroform, 0.5 mL of Standard Lead Solution (see Heavy 
Metals (231)) (containing lOpg/mL of lead), and 
0.5 mL of a mixture of ammonia TS and a 0.2% solu¬ 
tion of hydroxy!amine hydrochloride (1:9). 

Sample solution: 1.0 g of Emulsion in 10 mL of chloro* 
form* Dilute with the same solvent to 20 mL. Add 
1.0 ml of a freshly prepared 0.002% solution of 
dithizone in chloroform, 0,5 mL of water, and 0.5 mi of 
a mixture of ammonia TS and a 0.2% solution of hy- 
droxy!ąmine hydrochloride (1:9), 

Analysis: Immediateiy shake both Solutions vigorously 
for 1 min* 





Acceptance criteria; NMT 5 ppm. Any red colon rn the 
Sample sok tlion is nol morę intense than that tn the 
Standard solution. % cowkiai 

SPECIFIO TESTS 

* Microbial Enumeration Tests (61): The total aerobic mi- 
crobial count does not exceed 10 2 cfu/g. 

* DEFOAMING AdWITY 

Foaming solution: 10 mg/mL of octoxynol 9 in water 
Sample solution: Transfer a ąuantity of Emulsion, 
equivalent to 300 mg of simethicone, to a 60-mL bot- 
tle, Dilute with water to 30 g, cap the bottle, and shake 
vigorously, 

Analysis 

[Notę—F or each test, use a clean, unused, 250-mL glass 
jarj 

Add, dropwise, 500 jit of the 5amp/e solution to a dean, 
unused, oylrndricaJ 250-mL glass jar, fitted with a 
50-mm cap and containing 100 mL of the Foaming so¬ 
lution. Cap the jar, and damp it in an upright position 
on a wrist-action shaker. Using a radius of 13.3 ± 

0.4 cm (measured from the center of the shaft to the 
center of the bottle), shake for 10 s through an arc of 
10° at a freguency of 300 ± 30 strokes/min. Record the 
time, tn s, required for the foam to collapse. The time 
for foam collapse is defermtned at the instant the first 
portion of foam-free liquid surface appears, measured 
from the end of the shaking period. 

Acceptance criteria: The detoaming activity time does 
not exceed 15 s. 

ADDITIONAL REQUIREMENTS 

* Packagjng and Storage: Preserve in tight eontainers. 

* USP REFERENCE STANDARDS (11) 

USP Polydimethylsiloxane RS 


Simethicone Orał Suspension 

DEHNITION 

Simethicone Orał Suspension is a suspension of Simethicone 
in Water, it contains an amount of poiydimethylsiloxane 
([-(CH 3 >2 SiO-]„) that is NIT 85.0% and NMT 115.0% of 
tne labeled amount of simethicone, 

IDENTIFICATION 

■ A. INFRARED AbSORPTION (197S) 

Standard solution, Sample solution, and Blank: Pre- 
pare as directed in the Assay . 

Celi: 0.5 mm 

Acceptance criteria: Meets the requirements 

A5SAY 

® Procedurę 

Standard solution: 2.4 mg/mL of USP Poiydlmethyt- 
$iloxane R$, prepared as follows. Transfer 60 mg of USP 
Polydimethylsiloxane RS to a 25-mL volumetnc fiask, 
add 15 mL of hexanes, and sonicate for 3 min. Allow to 
cool, dilute with hexanes to vo!ume, and mix. Transfer 
10 mL of this solution Lo a capped test tubę, add 1 g of 
anhydrous sodium sulfate, mix for about 1 min, centri¬ 
fuge, and use the elear supernatant. 

Sample solution: Transfer an quantity of Orai Suspen¬ 
sion, equivalent to about 240 mg of simethicone, to a 
glass-stoppered centrifuge tubę. Add 5 mL of methanol, 
and mix for about 15 s. Add 30.0 mL of hexanes, and 
mix for about 10 s. Loosen the stopper, and heat the 
tubę for about 10 min in a water bath at 65° ± 1°. Mtx 
for 1 min, and centrifuge. Using a glass syringe, transfer 
the upper hexanes layer to a 100-mL volumetric fiask. 
Repeat the extraction with two 30.0-mL portions of 
hexanes, combining the hexanes extracts in the 100-mL 
volumetric fiask. If an emulsion forms during any 6f the 


extractions, as much as 2 mL of methanol may be 
added to disperse the emulsion. Allow the combined 
extracts to cool, dilute with hexanes to volume, and 
mix. Transfer 10 mL of this solution to a capped test 
tubę, add 1 g of anhydrous sodium sulfate, mix for 1 
min, centrifuge, and use the elear supernatant. 

Blank: Mix 100 mL of hexanes and 10 g of anhydrous 
sodium suffate, allow to settle, centrifuge, and use the 
elear supernatant. 

Analysis 

Samptes: Standard solution and Sample solution 
Concomkantly detemnine the absorbances of the Stan¬ 
dard solution and the Sample solution at the wave- 
length of maximum absorbance at about 7.9 pm, with 
a suitable IR spectroph otom eter, using the Blank to set 
the instrument. 

Calculate the percentage of po!ydimethyłsiloxane 
(HCHjJa SiO=]^> in the portion of the Orał Suspension 
taken: 


Result = (Au/As) x (Cj/Cu) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C 5 = concentration of USP Polydimethylsiloxane R$ 
in the Standard solution (mg/mL) 

C u = nominał concentration of simethicone in the 
Sample solution (mg/mL) 

Acceptance criteria: 85.0%-115.0% 

SPECIFIC TESTS 

* PH (791); 3.5-4.6 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• USP REFERENCE STANDARDS (11) 

USP Polydimethylsiioxane RS 


Simethicone Tablets 


» Simethicone Tablets contain an amount of 
polydimethylsiloxane {[-(CH^SiO-]*) that is not 
less than 85.0 percent and not morę than 
115.0 percent of the labeled amount of 
simethicone. 



Pacltaging and storage— Pres erve in well-dosed contain¬ 
ers. 

LabeJJrig—Tablets that are gelatin-eoated are so labeled. 

USP Reference standards (11)— 

USP Pd lydimethylsiloxane RS 

Identification, Spectrophotometrk Identification Tests , Infra- 
red Ahsorption (1 97) — 

[notę —Use the procedura! blank, prepared as directed in 
the Assay, to set the instrument.] 

Tesf solution —Frepare as directed for the Assay prepara - 
tiorr tn the Assay . 

Standard solution —Prepare as directed for the Standard 
preparation in the Assay. 

Celi size: 0.5 mm. 

Disintegration (701): 30 minutes in water; 60 minutes in 
water for plain-coated Tablets; and 45 minutes in simulated 
gastric fluid for Tablets labeled as geiatin-coated. 

Uniform i ty of dosage units (905): meet the reąuire- 
ments. 

Assay —Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 50 mg of simethicone, to a round, nar- 








row-mouth, screw-capped, 120-mL bottfe, and proceed as 
drrected in the Assay under Simethicone, beginnmg with 
"add 25.0 mL of toluene," except that for Tablets labeled as 
gelatin-coated, shake for 30 minutes instead of 5 minutes. 
Calcu [a te the quan£ity, in mg, of [-(CH^SiO^Jn in the por- 
tion of Tablets taken by the formula: 

2SC(A{j i As) 

in which C as the concentration, in mg per ml, of USP 
Polydimethylsiloxane R5 in the Standard sol u tion, and A u 
and As are the absorbances of the solution from the Tablets 
and the Standard sol u tion, respectively. 


Sinwastatin 



C 25 H 3 SO 5 418,57 

Butanoic add, 2,2-dimethyb, 1,2,3,7,8,Sa-f^ahydro-S^- 
dimethyl-S-p-CtetrahydrG-A-hydn^y-ó^oCW-pyran- 
2-yl)ethyl]-1maphthaienyf ester, [15-[1a,3a,7ft8/J(25*, 
45*),8a/J]], 

2,2-Dimethylbutyrio add, 8-ester with (4fl,6ft)-6~2-[(1 5,25, 
6ft,85,8ocR)-1,2,6,7,8,8a-hexahydro-S-hydroxy-2,6- 
dimethyl-1 -naphthyl]ethyl]tetrahydro-4-hydroxy-2W-pyran- 
2-one [79902-63-9], 

» Sinwastatin contains not less than 98,0 percent 
and not morę than 102,0 percent of C 2 5 H 3 s 0 5 , 
calculated on the driad basis. It may contain a 
suitable antioxidant 

Packaging and storage — Preserve in well-closed contain- 
ers, Storę between 15° and 30°, or under refrigeration, 

USP Reference Standard® (11)— 

USP Lovastatin RS 
USP Sinwastatin RS 
Identification— 

A: infrared Absorption (197M). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that In the 
chromatogram of the Standard preparation , as obtasned in 
the Assoy. 

Specific rotation (781 S): between +285° and +298°. 

Test sofution: 5 mg per mL, in aceton i tnie. 

Loss on drying (731)—Dry it in vacuum a£ 60 D for 3 hours: 

it foses not morę than 0.5% of its weight 

Residue on ignition (281): not morę than 0.1%. 

Delete the folhwing: 

®Heavy metafs, Method It (231): 0.002%,* (omj Han . 2 oi8) 

Chromatographic purify — [NOTĘ —The Sinwastatin Solu¬ 
tions are stable for up to 3 days when stored at 4°. Without 
refrigeration, they should be rnjected immedtatefy after 
p rep a radon.] 

Mobile ph osą Diluent, and Chromatographic system —Pro¬ 
ceed as directed in the Assay. 


Test solution —Use the Assay preparation. 

Procedurę —Inject about 5 juL of the Test solution Into the 
chromatograph, record the chromatogram, identify the 
specified impurities listed in Table 7, and measure the areas 
for a!l the peaks. Calculate the percentage of each rmpurity 
in the portion of Sinwastatin taken by the formula: 

1 G0(r/ / o) 

in which n is the peak area for each impurity; and r s is the 
sum of the areas of al! the peaks, Reporting levei for impuri¬ 
ties is 0.05%. 


Table 1 


Name 

Relative 

Refention 

Time 

Limit % 

Simva5tatin hydroxyacfd f 

0.45 

04 

Epilovastatin’ and Lovastatin 

0.60 

TO 3 

Methyfene sinwastatin c 

0.80 

0.4 

Simvastatin 

1.0 

n/a 

Acetyf simvastatin s 

2.38 

0.4 

Anhydro sinwastatin 6 

2.42 

0.4 

S3mvastatin di mer 7 

3.80 

0,4 

Any odier indMdual impurity 

— 

0.1 

To tal impurities other than lovastatln 
and epilovastatin 

— 

TO 


1 (3/?,5R)-7-[(l S,25 t 6R t R S, 8a 2-0 i me thy I b u tan oy I )o xy ]-2,6-di me thy 1-1 H 

2,6, 7,8,8s-hexahydronaphthalen-1 7 l]- 3 H 5 -dihydroxyheptańatc actd, 

2 (1 S r 3 7 5,8 5,8a tf)-8-[2- [{2 M Hydroxy- ó-gxa te l ra hyd ro-2ft-pyran-2- 

yl]ethyl]-3,7-dJmetbyM ,2,3,7,B,8a-hexahydronaphLhaIen-l -yl £2fl)-2- 
methylbutanoate. 

3 1! present, bvasLalm and epHbvastatin may not be completely resolved by 
the method. These peaks are Integrated together to determine conbrmance. 

1 (1 5, 75,85,8afl)-8-[2-[C2/?,4ff)-4-Hydroxy-6"OXOtetrahydro-2H-pyran-2-ylJethylj- 
3,7-dfmethy 1-1,2,3,7 # 8,8a-hexabydronaphthalen-l -yl 2,2-dimetnylbutl¬ 
er oa te. 

3 0 3 R, 7 5, 8 S, 8 a fl)-S-[2- [(2/?, 4 ff)-4 -(Aee tyło xy)-6-o xote i ra hyd ro - 2 H-pyran -2- 
yljeihyIJ-3,7-dimethyl-1 t 2, 3,7,8,8a-nexanydronaphthaten*l -yf 2,2- 
dimethylbutanoale. 

6 (1 S, 3 /?, 75,85,8aWy 3,7-DimeLhyl-8-[2[(2fi)-6-QXQ-3,6-dihydro-2H-pyran‘2‘ 
yl]ethyl]-l ,2,3,7, 8 ( 8a-hexahydronaphtnalen-l -yl 2,2-dimethy IbutanoaEe, 

? (2 R,4 R)-2 -[ [(15, 2 5,6 R f 85,8aft)-8 -[{2, 2 -D imethy i bu ta n oy I )o xy J-2,6-d im e thy I -1, 
2,5,7,8,8 a-hexa hyd rona p h t habn-1 -y l]e t hy I]- ó-oxo let ra hyd ro- 2 H- pyra n-4 -y i 
(3 f?,5 R)-7 -[(1 5, 2s f 6R t 85,8 afl)-8-[(2,2-di m ethyl buta noy I) oxy ] -2,6-aimethy 1-1 ( 2, 

6, ?, 8,8 a -hex ahy d rona p hth al en -1 -y I]- 3, 5■ d i hyd roxyh e pta n oate, 

Assay— [notę —The Sinwastatin Solutions are stabfe for up 
to 3 days when stored at 4°. Without refrigeration, they 
should be injected immedtately after preparatton.] 

D ilu te phosphoric add —Transfer 1 mL of phosphoric add 
to a 1-L volumetrtc fiask, and dilute with water to vofume. 

Solution A —Prepare a mixture of acetonitrile and Dilute 
phosphoric add (50:50), 

Solution 5—Transfer 1 mL of phosphoric add to a 1-L vob 
umelrrc fiask, and dilute with acetonitrile to volume. 

Mobile phose —Use variable mixtures of Solution A and So¬ 
lution B, as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621)). 

Buffer solution—Prepare a solution containing 1.4 g of 
monobasic potassium phosphate per L, and adjust with 
ptiosphoric actd to a pH of 4.0. 

Diluent —Prepare a mlxture of acetonitrile and Buffer solu¬ 
tion (3:2). 

Sysfem suitability preparatlon—DissoWe accurately 
weighed quantities of USP Sinwastatin RS and USP Lovasta- 
tin RS in Diluent y and dilute quantitativdy, and stepwise if 
necessary, with Diluent to obtain a solution having known 
concentratlons of about 1.5 mg per mL of USP Sinwastatin 
RS and 0.015 mg per mL of USP Lovastatin RS. 








Standard preparation —Dissolve an accurately weighed 
quantity of USP Sinwastatin RS in Diluent to obtain a solu- 
tion having a known concentration of about 1.5 mg per mL 
Assay preparation —Transfer about 75 mg of Sinwastatin, 
accurately weighed, to a 50-mL volumetric fiask, dissolve in 
and dilute with Diluent to volume, and mix. 

Chromatographk system (see Chromatography (621)—The 
liguEd chromatograph is eguipped with a 238-nm detector 
and a 4.6- x 33-mm column tnat contains packing LI. The 
flow ratę is about 3.0 ml per minutę. The chromatograph is 
programmed as foliows. 


Time 

tmEnutesY 

Solution A 
(°/o> 

5o/utfon B 

Elution 

0-4.5 

100 

0 

isocratic 

4,5-4.6 

100—>95 


linear gradient 

4.6-8.0 

95->25 

5—*75 

linear gradient 

8,0-11.5 

25 

75 

isocratic 

11.5-11,6 

25->100 

75-*0 

linear gradient 

11-6-13 

100 

0 

re-eauilibration 


Chromatograph the System suitahiiity preparation, and re- 
cord the peak responses as directed for Procedurę: the rela- 
tive retentfon times are about 0.60 for lovastatin and 1.0 for 
sinwastatin; and the resolution, R, between sinwastatin and 
lovastatin is greater than 3. Chromatograph the Standard 
preparation f and record the peak responses as directed for 
Procedurę: the relative standard deviation for repltcate injec- 
tions is not morę than 1.0%. 

Procedurę —Separately inject egual volume$ (about 5 pi) 
of the Standard preparation and the Assay p repa radon into 
the chromatograph, record the chromatograms, and meas- 
ure the areas For the major peaks. Calcufate the guantity, in 
mg, of C^sH^aOs in the portion of 5imvastatin taken by the 
formula: 

VC(ru/rs) 

in which V is the volume, in mL, of the Assay preparation; C 
is the concentration, in mg per mL, of USP Sinwastatin RS in 
the Standard preparation; and r u and r$ are the responses of 
the sinwastatin peak obtained from the Assay preparation 
and the Standard preparation , respective3y. 


Simvastatin Tabiets 


OEFINITION 

Sinwastatin Tabiets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of sinwastatin (C^H^Os). 

IDENTIFICATION 

« A. The retention time ot the major peak ot the Sampfe 
sotutbn corresponds to that of tne Standard soiutbn f as 
obtained in the Assay, 

« B. The UV spectrum of the major peak of the Sampte 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 
o Procedurę 

Buffer solution: Dissolve 3,9 g of monobasic sodium 
phosphate in 900 mL of water. Adjust, if necessary, with 
either sodium hydroxide or phospnonc acid to a pH of 
4.5. Dilute with water to 1000 ml and mix. 

Mobile phase: Acetonitrile and Buffer solution (65:35) 
Solution A: Add 3.0 mL of gtacial acetic add to 900 mL 
of water. Adjust with 5 N sodium bydroxide to a pH of 
4.0 and dilute with water to 1 L. 


Diluent: Acetonitrile and Solution A (8:2) 

Standard solution: 0,1 mg/mL of USP Sinwastatin RS in 
Diluent 

Sample solution: Prepare nominaily 0.1 mg/mL of 
sinwastatin from Tabiets in Diluent as foliows. Crush 
NLT 20 Tabiets into a fine powder and transfer the 
powder equlvalent to 100 mg of sinwastatin to a suita- 
ble volumetne fiask. Add Diluent to fili 70% of the vol- 
ume of the fiask, and sonicate with Intermittent swirling 
for 10 min, Equilibrate to room temperaturę and dilute 
with Diluent to volume. Centrifuge a portion of the mix- 
ture, and pass the elear supernatant through a filier of 
0,45-pm porę size. Discard first few ml of filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitahiiity.) 

Modę: LC 

Detector: UV 238 nm. For Identification test B, use a 
diodę array detector in the rangę of 190-300 nm. 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
[njeetion vo!ume: 10|iL 
System suitahiiity 
Sample: Standard solution 
Suitahiiity reauirements 
Tailing factor: NMT 2,0 
Relative standard rieviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
CaEculate the percentage of the labeled amount of 
sinwastatin (Cz 5 H 3 aOs) in the portion of Tabiets taken: 

Result - (ru/rs) x (Q/CJ) x 100 

ru = peak area of sinwastatin from the Sample 
solution 

n = peak area of sinwastatin from the Standard 
solution 

Q - concentration of USP Sinwastatin RS in Lhe 
Standard solution (mg/mL) 

Cu - nominał concentration of sinwastatin in the 
Sampfe solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TSE5T5 
«» Dissolutjon (711) 

Medium: Prepare a pH 7.0 buffer solution containing 
0.5% sodium dodecyl suifate in 0.01 M sodium phos¬ 
phate as foliows, Dtssoive 30 g of sodium dodecyi sul- 
fate and 8,28 g of monobasic sodium phosphate in 
6000 mL of water and adjust with 50% (w/v) sodium 
hydroxide solution to a pH of 7,0; 900 mL. 

Apparatus 2: 50 rpm 
Time: 30 min 

Prewashed manganese dioxide: Transfer 10 g of man¬ 
ganese dtoxide to a suitable Container, and treat as fol- 
lows, Add 50 mL of Medium , and shake vigorously for 5 
min, Centrifuge, decant the supernatant layer, and dis¬ 
card. Repeat twice, first with Medium and then with 
water, Dry the solid at 100° for 1 h before use. 

Standard solution: USP Sinwastatin RS In Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. Transfer a portion of the 
solution to a centrifuge tubę containing about 10 mg of 
Prewashed manganese dioxide per mL of tran sfer red so¬ 
lution under test, and mix, Allow the mixture to stand 
for 30 min with occasional shaking, centrifuge, and use 
a portion of the elear supernatant, 

Instrumental conditions 
Modę: UV 

Analytical wavefengths: 247 and 257 nm 
Blank: Proceed as directed for the Sample solution , ex- 
cept use the Medium, 

Analysis: CalcuJate the percentage of the labeled 
amount of sinwastatin (C 25 l"hsOs) dissofved from the dif- 


USP Monographs 







ference between the UV absorbantes at the wave- 
lengths of maximum and minimum absorbances at 
about 247 and 257 nm, respectively, of the Sample so¬ 
lution , in comparison with the Standard solution . 

Tolerances: NLT 75% (Q) of the labeled amount of 
sinwastatin (C 2 SH 3 &O 5 ) is dissolved, 

• Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURIT1ES 

• ORGANIC IMPURIT1ES 

Sofution A: Prepare a mixture of acetonitriie and dilute 
phosphoric acia (1 mL m 1 L of water) (45:55), 

Solution B: Prepare a mixture of acetonitriie and dilute 
phosphoric acid (1 mL in 1 L of water) (90:10)* 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

(W 

Solution B 

0 

100 

0 

38 

100 

0 

40 

65 

35 

50 

65 

35 

70 

0 

100 

90 

0 

100 

92 

100 

0 

100 

100 

0 


Solution C: 1.4 g/L of monobasic potassium phosphate 
in water. Adjust with diluted ammonia solution to a pH 
of 7*0, 

Dlluent: Acetonitriie and Solution C (60:40) 

System suitability stock solution: 0.2 mg/mL each of 
USP Simvastatin R5 and USP Lovastatin RS in Diluent. 
Sonicate if necessary. 

System suitability solution: 0,02 mg/mL each of USP 
Simvastatin RS and USP Lovastatin RS in Diluent from 
System suitability stock solution 

Standard stock solution; 0.15 mg/ml of USP Simvasta- 
tin RS and 1,3 mg/ml of USP Tenivastatin Calcium RS 
in Diluent Sonicate if necessary. 

Standard solution: 7,5 pg/mL of USP Simvastatm RS 
and 0.026 mg/mL of USP Tenivastatin Calcium RS Sn 
Diluent from 5 fon dard stock solution 
Sample solution: Prepare nominally 1,5 mg/mL of 
sinwastatin in Diluent as follows. Transfer a suitable 
amount of powdered Tablets (NLT 20) to a volumetric 
fiask, Add Diluent to fili 60% of the volume of the fiask, 
and sonicate with intermittent swirling for 5 min. Dilute 
with Diluent to volume. Pass the solution Lhrough a fil- 
ter of 0.45-um porę size. Discard the first few mL of 
filtrate. 

Chronnatographic system 
(See Chromatograpny (621 X System Suitability .) 

Modę: LC 

Detector: UV 238 nm 
Column: 4,6-mm x 15-cm; 5 -pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 2,0 mL/min 
injectron volume: 20 pL 
Run time: NLT 3 times the reten don time of 
simvastatin 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOT£—See Tobie 2 for reiative retention times.] 
Suitability reguirements 

Resolution: NLT 8,0 between sinwastatin and fovasta~ 
tin, System suitability solution 


Tailing factor: NMT 1 *5 for sinwastatin, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 

Calculate the percentage of tenwastaon in the portion 
of Tablets taken: 

Result = (fu/n) X (Ci/Cu) x (Mn/M r2 ) x 100 

tu - peak response of tenivastatin from the Sample 
solution 

fs = peak response of tenivastatin from the 
Standard solution 

Q = concentration of USP Tenivastatin Calcium RS 
in the Standard solution (mg/ml) 

Cu = nominał concentration of sirrwastatin in the 
Sample solution (mg/mL) 

Mn - molecular weight of tenivastatin, 436.58 
Mr 2 - molecuiar weight of tenivastatin calcium, 
929.24 

Calculate the percentage of any unspecified impurity in 
the portion of Tablets taken: 

Result = (rjr s ) x (Q/C u ) x 100 

ru = peak response of any unspecified impurity 
from tne Sampte solution 
r s ~ peak response of simvastatin from the 
Standard sofution 

Q = concentration of USP Sinwastatin RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of sinwastatin in the 
Sample solution (mg/mL) 

Acceptance cnteria: See Tobie 2 * 


Table 2 


Na me 

Relatlve 

Retention 

Time 

Acceptance 
Cnteria, 
NMT (%) 

Terwastadn* 

0.43 

1,0 

Lovastatin bt 

0,63 

_ 

EDiiovastatin b .‘ 1 

0.66 


Methvlene simvastatln l,fl 

0,80 

* _ 

5imvastat3n 

1.0 

_ 

Tenivastatin methvl ester 131 

1,14 


Acetyl simvastatin b -9 

1,54 


Anhvdro simvastaiin b * h 

1.59 

_ 

Simvastatin relaied comoound D bł 

2.30 

— 


J {3fl H 5 7 -{{(15, 2 S, 6 R t 85,8 a fl)- 8 -[(2 r 2) - Di me t hy Ibuta noy I )oxy 6 -di meth - 

y f- 1,2, 6,7, 8,8a-h ex ahydronaph i ha ten-1 -y I) - 3,5 -dl hydroxy hep ta ncic acid. 
b Process impurity induded in the table far identificatlon purposes only, 
Proeess Impurities are controlled in the drug subs lance, and are not to be 
reported or tncluded łn Ihę total impurities for the drug product. 
c (5) -(1 S, 3 fl, 75, 85, 8 a ft) -8- {2- [ (2 ft, 4fl)4-Hy d roxy-6-oxotetra hy d ro-2/J-pyran- 
2-yl lethyl)-3,7-dimethyl-12,3,7,8,8a-hexahydrQnaphtha!en-l -yf 2- 
mętny Ibu tanowie. 

1 (KMI S t SH, /X HS, BaKyB*{2-|,(2 H,4 Hy droxy-6-oxotetrahy dra-2H-pyran- 
2-yf]ethyl]-3,7-dimethyM ,2, 3,7,8,8a-hexahydronaphlhaEen-T -yi 2* 
methylbutanoate, 

# (1 5,3fl,75,85,8aR)-8-{2'[(2M f?)-4-Hydroxy-6-oxotetrahydro-2H-pyran-2- 
yljethylj-3,7-dimethyM ,2,3 J 7,8 H 8a-hexahydronaphthalen-1 -yl 2,2- 
d lmetnylbut-3enoate. 

f Methyl (3fl # 5ff)-7-l(1S,2S ł 6ft i 8S i 8aft)-a-[(2 ( 2^dimeihyfbutanoyl)oxy]-2 # 6-d[- 
m e thyl -1,2,6,7,8,8 a-h ex ahy d rona p h th ale n -1 -y I) - 3,5-d i hydroxyh epta n oa te. 

5 fi S, 3fl r 8S pr 8af?)-8-{2-E(2/?,4f?)-4-Acetaxy-6-oxotetrahydra-2^pyran-2- 
yljetiiyl}-3 f 7-dimethyl-1,2, J.^a^Sa-heKahydronaphŁhalen-l -yl 2,2- 
di m etny Ibu tanoate. 

" (15,38, 7S,&S f SaRyX 7-Dimethyl-8-{2-[(ff)-6oxo-3,6-dihydro-2H-pyran-2- 
yl Jethy I j-1 r 2,3„ 7, 8,8a~h exahy d ron aph Łha len-1 -y I 2,2 'dimelhy I b u tanoate. 

1 (3 A,5£H2 RA fl)-2-(24(l S, 6^ 8 S^8aJn-fi-f(2« 2- DłmethyfbtitanoyfJoKy^ 

6-dirnethyl'l ,2 6, 7,8, Bahe^ahydronaphthalen-] -yl) e thyl)-6-oxotetra hydro- 
2H-pyran-4-yl 7-((H,2X6fl,8X8a/?)-8-[C2,2-dimethylbuianoyJ)oxy]-2,6-dj- 
me thyl-1,2,6,7,8, Sa-h ex ahy d ron ap h th a I e n -1 -y I) -3,5 -di hydroxy h e pta n oa te. 
Exduding Lovastairn. 
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Table 2 (Continued) 


Name 

Relative 

Retentlon 

Time 

Acceptance 
Crrteria, 
NMT (°/n\ 

tndMdual unśpectfied imourity 

_ 

0.5 

To tal impuritiesi 

.— 

2.0 


J C3ff4^7-{((1S ł 2S ł 6ft + 85,8afl)-S^^2)-DirTiethylbutanoy[W] 2 ( 6-dimetlv 
yhl ,2,6,7,8,8a-hexahydronaphthalem1 -yl]* *3,5-dihydroxyheptanoic acid. 
**Protess impurity inclttded in the tabte (bf Identification purposes only. 
Process impurilies are controlfed in the drug substance, and are not to be 
reported or included in the to tal impuritieslof the drug product 
c {5>( 15 r 3 fl, 7 S, 8 5, 8a flj-8-{2-[( 28,4 fl)-4 - Hyd f oxy*6*oxotetf ahy drO’2^py rarv 
2-yl]ethyl]-3 p 7-dimethyl-1 p 2,3,7,8,8a-hexahydronaphthalen-1 -yl 2- 
methylbutanoate, 

a (fiH 1S, 3tf, 7 S,8 S, flafl)-8- ( 2- [(2fl p 4 fl) -4 - Hy dro xy*6-oxoietra hydro-2 B-py ran- 
2 -yljethyl) - 3, 7-di methy I-1 # 2, X 7,8. 8a4iexa hyd ron apht ha len-1 -y I 2- 
methy Ibutanoate. 

c (1 S, 3 fl, 75,8 5.8 a fl}- 8- (2 - [(2fl, 4 fl) Hy droxy-6- OKOtedahy dro-2B-py ra n-2- 
yl]ethyl j-3 f 7-dimethyM X X 7 H 8 P 8a-hexahydronaphthalen-I -yl 2,2- 
di methy I bu t- 3 en oa te. 

I Methyf (3fl,5fi)-7-((l S,25,6fl,S5,8a/?)-a [C2,2-dimethy!bulanoyt)o>cy]-2 p 6-di- 
me thyi-1, 2 P 6,7, B, 8a- hexa hyd eona ph Ui ale n-1 -y l}-3,5 -di hyd roxyh e p i a noate. 
v (15.3fl,S X 8afl)-B-{2-[(2fl,4A)-4-AtetO*y-6*oxoteLrahydro~2 W-pyran-2- 

y]]ethy 1} -3,7 -dS m ethyI-1 r 2,3 p 7 r 8,8e-hexahydronaphthalen-l -yl 2,2- 
dimetnylbutanoate. 

II ( 15,3 fl, 75, 8 5,8 a fi)- 3,7-0i methy 1-8- (2-[(fl) - 6-oxo-3,6-di hyd ro-2 H- py ran -2- 
yl]ethyl}-1,2,3, 7,8, 83-hexahydronapbthalen-1 -yl 2,2-d i methylbutanoate. 

' (3fi J 5/?)-(2fi p 4fl)-2-(2‘{( I 5,2 5 p ófl f 85, 8afl)-8T(2,2-DrmethylbutanQyl)Gxy3-2, 

6-di methy!-1 ,2,6, 7, 8,8a-hexahydronaphłhfilen-1 -yl)ethyl)-ó-oxotetrahydro- 
2N-pyran-4-yl 7-((15, 25,6fl r 85,8a/?)-8-[(2 r 2-dfmethytb u ta noyJ)oxy]-2,ó-dj- 
methyl-1 ,2,6 r 7,8,83-hexahydronaphthalen-1 -yi)-3,5-dihydroxyheptanoate. 
f£xduding Lowetatla 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

• USP Reference Standards (11) 

USP Lovastatin RS 

(5)-(153/?^5,8S l 8a/?)-8(2-[(2a4fi)-4-Hydroxy-6-oxote- 
trahydro-2H-pyran-2-yljethyl}-3,7-dimethyl-1,2,3,7, 
8 , 8 a-hexahydronaphthalen-l -yi 2 -methyloutanoate. 
C 24 H 3 &O 5 404.54 

USP 5imvastatm RS 
USP Tenivastatin Calcium RS 
Calcium (3«,5tf)-7-{(1 S t 2S,6R,BS,8aRy&i(2,2- 
dimethylbutanoyl^yj-^ó-dimethyl-l ,2,6, 7,8,8a-hex- 
ahydronaphthalen -1 -yl}-3,5-dihydroxyhepta noate ( 1 : 2 ) 
monohydrate. 

CsoH 7a CaOu ' H 2 0 929.24 


SSpyieiucel-T 

DEFINITION 

Sipuleucel-T is an autologous cellular immunotherapy. The 
active components of sipuleucel-T are autologous antigen 
presentina cells (APCs) and a recombinant protein, PAP- 
GM-CSF tnat consists of human prostatic acid phospha- 
tase (PAP) fused through the C-terminus to the N-termi- 
nus of human granulocyte-macrophage tolony-stimulating 
factor (GM-CSF) by a Cly-Ser linker. PAP is an antigen 
expressed in prostatę cancer tissue and GM-CSF is an im- 
mune celi activator. Minimal residual !evel$ of the intact 
PAP-GM^CSF are detectable in the finaf product. 

Sipuleucei-T ts prepared using a patient's own peripheral 
biood mononuclear cells obtained via a 1,5-2.0 blood vol- 
ume leukapheresis approximately 3 days prior to the infu- 
sion datę. The cells obtained are further processed and 
then cultured for 36-44 h in a nutrient^nch medium in 
the presence of PAP-GM-CSF. The cells are then asepti- 
cally harvested, washed, formulated, and packaged for in- 
travenous infusion. Srpuleucel-T is a stenie, live celi sus- 
penston for autologous use only. Each dose contains a 
minimum of 50 mmion autologous CD54+ cells activated 


with PAP-GM-CSF, suspended in 250 ml of Lactated Ring- 
er's Injection, USP , 

IDENTIFICATION 

* A. Meets the requirements in the Assoy 

A5SAY 

* Procedurę 

[Notę—T o determine potency by fiow cytometry, both 
an in-process sample taken prior to culture with PAP- 
GM-CSF and a sipuleucel-T finał product sample are 
testedj 

Phosphate buffered salinę (PBS): Use Dulbecco ł s 
phosphate-buffered salinę without calcium or magne- 
sium, pH 7.0-7,2. 

Analysts: Stain one 30-pL aliquot of cells (containing 
20 x TO*) with 40 pL of monoclonal anti-CD54 antibody 
conjugated 1:1 with phycoerythrin (PE) and a second 
aliquot with 40 pL of isotype contro! antibody conju¬ 
gated 1:1 with PE. 1 Incubate for 15-25 min in the dark, 
then wash away unbound antibody with PBS by centiif- 
ugation, Rcsuspcnd cells in 400 pL of PBS containing 
1 pg/mL of laser dye styryl-751 (LDS-751), 2 stain for 5 
min, and then add an equal volume of PBS to each 
sample. Reconstilute PE-conjugated flow cytometry 
bead standards* in 300 pL of PBS containing 0.5 pg/mL 
of LDS-751. 

Data acguisition: Acquire the ftow cytometry bead 
standards on a multhcolor flow cytometer using an ac- 
quisition plot with forward scatter (FSC) vs. side scat- 
ter (SSC) axes and a gate to encompass approximately 
10,000 bead singlet events. Use a second acquisition 
plot gated on the bead singlet events to graph only 
the events in the singlet gate by PE fluorescence vs. 
event count Use histogram region markers to calcu- 
late the geometrie mean fluorescence intensity (MFI) 
of each of the labeled bead populations. The number 
of PE molecules reported by the manufacturer is used 
to generale a PE v$. MFi standard curve from which 
the number of FE molecules on the surface of the test 
sample population can be calculated. 

Acquire approximately 10,000 events for the CD54-PE 
and isotype control-stained test samples using an ac- 
quisition plot with LDS-751 fluorescence vs, FSC and 
an inclusion gate set on LDS+ leukocytes. This gate 
allows the user to remove nonspedfic signal from 
debris and/or erythrocytes from the evaluation. Pre- 
cise gating and therefore removal (from data analysis) 
of these two smaller product subcomponents is not 
critical due to the use of a second acquisition plot 
that focuses solely on the analysis of CD54+ large celi 
events. 

Calculating number of CD544 cells: LDS fluorescence 
vs. FSC is eyaluated for both the anti-CD54-PE (1:1)- 
stained and the isotype control-stained samples. The 
second analysis plot, which includes only the LDS+ 
leukocyte populations in both the test and contro! 
samples, evaluates PE fluorescence vs. FSC, and ts used 
to derive statistics for each sample. A pair of stacked 
regions aflow the user to set a threshold (lower region) 
based on the isotype control-stained cells, while plac- 
ing the upper region to encompass the large CD54-t- 
leukocytes. The latter region provides the results for 
both MFI and the percentage of large CD54+ cells 
present in each test sample. The percentage of large 
CD54+ cells is multjpiiea by both the totaT leukocyte 
concentration (delermined using an automated hema- 
tofogy analyzer) and the percent of viable cells to ob- 
tain tne number of CD54+ cells in the product. 

t Suctable tjni>CD54-Pt (Ifl) ond isotype control-PE (1:1) antibodies can be 

obtained from Becton Dickinson, catafogW 332811. 

* Suftable laser dye styryl-751 (LDS-751) can be obtained from Motecular 

Protes, catalogfl L-7S95. 

3 Suitable flow cytometry standards, QuanUBR|TE-PE TW Be ad 5 , can be obtained 

from Becton Dick tnson, catalogtt 34049S. 
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Cakulatincj CD54 upreaulatron: To determine CD54 
upregulation, stain andacgulre preculture samples and 
finał product samples as described above. For each 
sam ple, calculate the MFI for the large CD54+ cells for 
both the isotype contro! and the anti-CD54-PE (1:1)- 
stained sample. Using the corresponding bead stan¬ 
dard PE vs. MFI standard curves, convert the test MFI 
results to the number of PE molecules bound per celi 
To correct for nonspecifie staining, subtract the isotype 
eon troi result from the corresponding result for the 
anti-CD54-PE (1:1 )-stained sample to obtain the num¬ 
ber of PE molecules specifically bound. Divrde the finał 
product number of PE molecules specifically bound by 
the preculture number to obtain tne CD54 upregula- 
tion ratio. 

Acceptance criteria: The preculture materiał must con- 
taln NLT 165 x 10* CD54+ cells to meet in-process ac¬ 
ceptance criteria. Sipuleucel-T finał product must con- 
tain NLT 50 x 10* GD54+ cells and must demonstrate 
NLT a 2,6-fold CD54 upregulation. 

SPECIFIC TEST5 
• ELI5A ASSAY 

[Notę—T o ensure that the cells have been treated wfth 
the appropriate antigen, an ELISA test is used to meas- 
ure residual Intact PAP*GM-C$F In the finał product.] 
Phosphate buffered salinę (PBS): Prepare as directed 
In the Assay. 

Capture antibody: Prepare a solution containing 5jig 
of monoclonal anti-PAP antibody/mL- 1 of PBS. 

Assay diluent: Prepare a solution of 10% blocking solu¬ 
tion 4 5 * in Lactated Rlngeds Injection, USP. 

Secondary antibody: Prepare a solution containing 
anti-GM-CSF antibody* conjuaated with horseradisn 
peroxidase (HRP) dliuted in blocking solution. 

2X positlve control: Prepare a solution containing 
500 pg of PAP-GM-CSF/mL of Assay diluent. 

Wash b uff er: Dr lute concentrated wash buffer 7 to the 
recommended working strength. 

Test sample: A 2-mL test sample is removed from the 
finał product formulation. A 1-mL aliguot of this sample 
ts centrifuged to peliet the cells, and then 900 jil of 
supernatant is combined with lOO pl of blocking solu¬ 
tion in preparation for loading on the piąte. 

Anaiysis: Prepare assay plates by coating rmerotiter 
late wells with Capture antibody for 120 min and then 
locking with undiluted blocking solution. Load sepa- 
rate weTIs with either 50 pL of Assay diluent (in triplh 
cate), 50 pL of Test sample, or 50 pL of a 1:1 mixture of 
Test sample with 2X positive control. The triplicate Assay 
diluent wells act as a negative control for the establish¬ 
ment of a background signaS, Add 50 pL of Secondary 
antibody to eacn well, and ineubate for 90 min at foom 
temperaturę. Wash the piąte with Wash buffer , and add 
100 pl of TMB Chromogen. 8 9 After 30 min, stop the 
reaction with lOOpL of stop solution-* and, using a 
piąte reader, determine the absorbance of the well eon- 
tents with an optical denslty of 450 nm, with a refer- 
ence filter set to 570 nm. 

Calculations and system suitability: The mean and 
standard deviation of the negative control sample repli- 

4 A sui labie antibody can be produced with the hybridoma celi linę, ATCC 
catalog Nq. H&-8526, or Aragen BJosdence, spedal order. 

1 A stiitable blocking sotutton car) be obtained fraro Thermo Scien tific, cata- 
log* 337516. 

suiUble antibody can be obtained from Anogen, catalog# MO-C40090T. 

7 A syitable wash buffer conceniraie can be obtained from lnvitrogen, cata- 
log* WBG1. 

*A suitable TMB Chromogen can be obtained from Im/iirogen, catalog# 

SB01. 

9 A suitable stop solution can be obtained from tnvilrogen, catalog# SS01 


cates (Assay diluent) are calcuiated. The mean of the 
Tesf sample results is also calculated. The threshoid 
value is calculated as the mean absorbance of the nega- 
tive control plus three times the standard deviatton. The 
mean absorbance of the negative control must be NMT 
0.061. 

Acceptance criteria: If the Test sample mean absorb¬ 
ance is greater than the threshoid value, then the Test 
sample is identified as sipuleucel-T that has been ex- 
posed to PAP-GM-CSF. 

* Total Nucleated Cełł Count Assay 

Test sample: 2 mL of Sipuleucel-T. If required, dilute 
the sample with PBS to obtain a result within the linear 
rangę or the method being used, 

Anaiysis: Use a commercially available hematology ana- 
lyzer or a manuał counting procedurę to determine the 
white blood celi concentration on triplicate analyses of 
neat sample derived from the appropriate process step. 
Praceed as directed In the instrument operating manuał 
or manuał procedurę. 

Calculation: Multiply the white blood celi concentra¬ 
tion by the net vo!ume and the viablllty of the sample 
to determine the total nucleated celi count. 

Acceptance criteria: NLT 5 x 10 7 cells in the finał prod¬ 
uct. The total nucleated celi result for the finał product 
formulation is used to determine the number of CD54+ 
cells, 

* Trypan Blue Exclusion {Viability) Assay 

Test sample: 2 mL of Sipuleucel-T 
Anaiysis: Based on the celi concentration (which can be 
determined manuał ly, or using an automated hematol¬ 
ogy analyzer), dilute duplicate aliquots of the Test sam¬ 
ie with PBS to yield total counts of 100-400 cells per 
emacytometer cham ber. Mix equal vol umes of each 
Test sample with the same volume of 0,4% isotonie 
trypan blue, Load the samples in a hemacytometer, and 
count the cells in the four large corner squares in each 
chamber. 

Calculation: Calculate the percentape of viable cells 
(unstained cells) relative to the totafnumber of cells 
(stained and unstained cells). 

Acceptance criteria: NLT 80% viability in both the in- 
coming leukapheresis component and in the sipuleucel- 
T finał product. 

* STERiinrY Tests (71): Meets the requirements 

* Bacterial Enootoxins Test (85): NMT 0.5 USP Endo- 
toxin Unit/mL of finał product, A 2-mL sample is re- 
moved from the ffnal product formulation and 0.45-mL 
of this sample is mixed with 0,45 mL of LAL Reagent 
Water, then 0.10-mL duplicate samples are analyzed. 

ADDITflONAL REQUIREMENTS 

* Labeung: The finał product is labeled to indicate the 
identity of the patient, the expiration time and datę, the 
required storage condilions (refrigerated at 2-8°), and 
the lot number. The label indicates that the product is 
; or autologous use only, and that the product is not rou- 
tinely tested for transmissibie infectious diseases. 

* Packaging and Storage: 5ipuleucei-T is supplied in a 
seated infusion bag labeled ror the specific recipient. The 
product is shipped in a cardboard snipping box with a 
spedal insulated poiyurethane Container inside. The insu- 
lated Container and gef packs within the Container main- 
tain the appropriate transportation and storage tempera¬ 
turę of sipuleucel-T untłl infusion. The infusion bag must 
remain within the insulated poiyurethane Container and 
shipping box until the time of administration. 
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• USP Reference Standards <11) 
USP Endotoxtn RS 


Sisomicin Sulfate 





(C 19 Hj 7 N 5 0;)2 - SH^SO^ 1 385.45 

D-Streptamine, (2£‘ri5)-4-0-[3-amino-6-(aminomethyI)-3,4- 
dihydro-2H-pyran-2-yl]-2-deoxy-6-0-[3-deoxy-4-C-methyl- 
3-(methylarmno)-/3-L-arabinopyranosyl]-, sulfate (2:5)(salt). 
0-3-Deaxy-4-C-methyl-3-(methylamino)-/Ti- 
arabinopyranosyKl -44)-0-[2,ó-diamino-2,3,4,6- 
tetradeoxy-a-D-g/ycerQ-hex-4-enopyrano5yKl -f 6)> 
2-deoxy-L-streptamine sulfate (2;5)(salt) [53179-09-2]. 

» Sisomicin Sutfate has a potency equivalent to 
not less than 580 pg of sisomicin (C19H37N5O7} 
per mg, calculated on the dried basis. 

Packaging and storage—Preserve in trght containers, 

USP Reference standards (11)— 

USP Sisomicin Sulfate RS 

Identification— 

A: Prepare a solution containing 10 mg of sisomicin per 
mL. Apply 5 pL of this solution, 5 pL of a solution of USP 
Sisomicin Sulfate RS containing 10 mg of sisomicin per ml, 
and 5 pL of a mrxture of the two Solutions (1:1) to a suita- 
ble thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sit- 
ica gel mixture, Allow the spots to dry, place the piąte in a 
developing chamber fitted for contmuous-flow thin-layer 
chromatography, and develop the chromatogram in a 50 I- 
vent system consisting of a mixture of methanol, ammo- 
nium nydroxide, and chloroform (60:30:25) for 3 hours. Re- 
move the piąte from the developing chamber, allow the 
so!vent to evaporate, and heat the piąte at 110° for 15 min- 
utes. Spray the piąte with a 1 in 100 solution of ninhydrin 
in butanol to wnich 1 mL of pyridine has been addecf; 
sisomicin appears as a brown spot, and the spots obtained 
from the test solution and from the mixture of test solution 
and Standard solution, respectiveiy, correspond in distance 
from the origin to that of the spot from the Standard solu¬ 
tion. 

B: It responds to the tests for Sulfate (191), 

Specific rotation (781S): between +100° and +110°. 

Test solution: 10 mg per mL, in water. 
pH (791): between 3.5 and 5.5, in a solution containing 
40 mg of sisomicin per mL. 

Loss on cfrying (731)—Dry about 100 mg in vacuum at a 
pressure not exceeding 5 mm of mercury at 110 e for 
3 hours: it loses not morę than 15,0% of its weight, 

Restdue on ignition (281): not morę than 1.0%, the 
charred residue being moistened with 2 mL of nitrtc acid 
and 5 drops of sulfunc acid. 

Assay—Proceed as directed under Antibiotks — Microbial As- 
soys (81). 


Sisomicin Sulfate Injection 

» Sisomicin Sulfate Injection is a stenie solution of 
Sisomicin Sulfate in Water for Injection. It con- 
tains the equivalent of not less than 90.0 percent 
and not morę than 120.0 percent of the labeled 
amount of sisomicin (CipH^NsO?). It may contain 
one or morę suitable buffers, chelating agents, 
and preservatives. 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferabfy of Type I glass. 

USP Reference standards (11)— 

USP Sisomicin Sulfate RS 
USP Endotoxin RS 

Identification—It responds to Identification test A under 
Sisomicin Sulfate, 

Bacterial EndoU>xlns Test (85)— IL contains not morę 
than 0,5 USP Endotoxin Unit per mg of sisomicin. 
pH (791): between 2,5 and 5.5. 

Othier reguirements—It meets the requirements under In- 
jectlons and Implanted Drug Products <1). 


C hangę to read: 

Assay—Proceed as directed under Antibiotks—Microbial As- 
so/j (81), using an accurately measured volume of Sisomicin 
Sulfate injection diluted quantteatively and stepwise with 
* Buffet BJ * * (C n i+torm jy to yield a Tesf Dilution havinq a eon- 
centration assumed to be equa! to the median dose ievel of 
the Standard (0.1 pg of sisomicin per mL), 


Sitagliptin Tablets 

DEFINmON 

Sitagliptin Tablets contain an amount of sitagliptin phos- 
pnate (CieH^FńNsO ■ HjPG* * hLO) equivalent to NIT 
95.0% and NMT 105.0% of the labeled amount of Sitag¬ 
liptin (C 3 ć HisF6NsO). 

IDENTIFICATION 

e A. Infrared Absorption (197K) or(197A) 

Sample: Grind a Tablet, and use a suitable amount of 
the powdered Tablet to prepare a specimen, 

Analysis: Record the spectra of the Sample and the 
Standard using (197A) or (197K), and examine the 
spectra in the rangę between 1800 cm- 3 and 650 cm 1 . 
Acceptance criteria: The spectrum obtained from the 
Sample shows bands at approximately 1669, 1513, 
1425, 1207, 880, and 844 cm- 1 , similar to the spectrum 
from the Standard similarly obtained. [Notę—P eak posi- 
tions may vary slightly between instruments (within 
±10 errr 1 )* Otner peaks may be present in the spectra 
that do not appear in this łistj 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
cbtained in the Assay , 

ASSAY 

* Procedurę 

Buffer: 1.36 g/L of monobasic potassium phosphate, 
adiusted with phosphoric acid to a pH of 2.0 
Mobile phase: Acetonitrile and Buffer (15:85) 

Diiute phosphoric acid: Transfer 1 mL of phosphoric 
acid to a 1-L vo!umetric fiask, and dilute with water to 
volume. 
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Drfuent: Acetonttrile and Diiute phosphoric acid (5:95) 
Standard solution: 0.1 mg/mL of USP Sitagliptin Phos¬ 
phate RS in Diluent 

Sample stock solution: Nominally 1.0 mg/mL of sitag¬ 
liptin, prepared as follows. Place 10 Tablets in a suitabfe 
volumetric fiask, and diiute with Diluent to volume. Add 
a stir bar and stir viqorously for 1 h, ensuring that a 
vortex Is achieved cfuring stirring. 

Sample solution; Nominally 0.08 mg/mL of sitagliptin, 
prepared as foliows. Transfer 8.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, and diiute with 
Diluent to volume. Centrifuge a portion of the solution 
for 10 min or until the solution is elear, and use the 
supernatant 

Chromatographic system 

(See Chromatograpny (62^) ł System Suita bili ty.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 75-cm; 5-jum packing L10 
Colomn temperaturę: 30° 

Flow ratę: 1.0 mL/min 
fnjection volume; 20 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
sitagliptin (C 10 H 15 F 6 N 5 O) in the portion of Tablets 
taken: 

Result = (fufr s ) X (Cs/Cu) x (Hi/K?) x 100 

fu - peak area from the Sample solution 

r s - peak area from the Standard solution 

Cs = concentration of USP Sitagliptin Phosphate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of sitagliptin in the 
Sample solution (mg/mL) 

Mn = molecular weight of sitagliptin, 407.32 
Mt 2 - molecular weight of anhydrous sitagliptin 
phosphate, 50531 

Acceptance criteria: 95,0%-105.0% 

PERFORMANCE TESTS 
« DlSINTECRATION (701) 

Time: 5 min 

Acceptance criteria: Meet the requirements 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

IM PU RIT1E5 

* Organic Imfurities 

Buffer, Mobile phase, Diiute phosphoric add, Diluent, 
Sample solution, and Chromatographic system: Pro- 
ceed as dtrected in the Assay . 

System suitability solution (Procedurę 1 may be used for 
Tablets containing sodium stearyl fumarate as an excipi- 
ent in the formulation, and Procedurę 2 may be used for 
all produets.) 

Procedurę 1: Place 1 Tablet of any potency into a vial, 
add 1 mL of water, and tightly seat the vial. Heat at 
80° for about 30 h to generate a fumarate adduct of 
sitagliptin. Transfer the content of the viaJ into a 
100-ml vofumetric fiask, using a smali amount of Dilu¬ 
ent, and diiute with Diluent to volume. Mix well by 
stirring for 1 h. if needed, further diiute with Diluent to 
obtain a solution with a concentration of 0.08 mg/mL 
of sitagliptin, based on the label clalm of the Tablets. 
Centrifuge a portion of the solution for 10 min or until 
the solution is elear, and use the supernatant. 


Procedurę 2: Place 10 mg of USP Sitagliptin Phos¬ 
phate RS and 1 mg of sodium stearyl fumarate into a 
vial, add 1 mL of water, and tightly seal the vial. Heat 
at 80 Cł for about 30 h to generate a fumarate adduct 
of sitagliptin. Transfer the content of the via! into a 
100-mL volumetrie fiask, using a smali amount of Dilu¬ 
ent, and diiute with Diluent to volume. Mix well by 
stirring for 1 h. Centrifuge a portion of the solution for 
10 min or until the solution is elear, and use the 
supernatant 

Standard solution: 0.0002 mg/mL ot USP Sitagliptin 
Phosphate RS in Diluent 

Sensitivity solution: 0.0001 mg/mL of USP Sitagliptin 
Phosphate RS in Diluent from the Standard solution 
System suitability 

Samples: System suitability solution and Sensitiyity 
solution 

[Notę—S ee Tobie 1 for relative retention times.] 
Suitability reguirements 

Resolution: NIT 1.5 between sitagliptin and fumarate 
adduct. System suitability solution 
5iunal-to~naise ratio: NLT 10, SensitMty solution 
AnaSysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (rJrs) x (Q/Q x (l/f) x (M f} /Ma) x 100 

ru = peak response of each impurity from the 
Sample solution 

Cs = peak response of sitagliptin from the Standard 
solution 

Cs ~ concentration of USP Sitagliptin Phosphate RS 
in the Standard solution (mg/mL) 

Q - nominał concentration of sitagliptin in the 
Sample solution (mg/mL) 

F - reiative response factor (see Table 1) 

M r i - molecular weight of sitagliptin, 407.32 

Mr 2 = molecular weight of anhydrous sitagliptin 

phosphate, 505.31 

Acceptance criteria: See Tobie T Reporting !evef for 
impLiritles: 0.1% 


Table 1 


Marne 

Reltitive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Grkeria, 
NMT (%> 

SitaaliDtin add" 

0.55 

0.65 

0.2 

SicaaliDtln 

1.0 

__ 

_ 

Fumarate adduct (Ef 
DresenO b ‘ c 

1.2 

1.0 

0.2 

Sitagliptin trfazedne 
analoa d 

1.8 

1.0 

0,2 

Sitagliptin styrylacetyl 
analog* 

4.1 

1.0 

0,2 

Sitagliptin phenyi- 
trotorwl analoa 1 

4.7 

2.1 

0.2 


* (^“B-Amino-^CZ/LS^rifluorophenyEJbulanoic add. 
’ 3 2^[[f/?)-4-05to^^3^(tnFluoromethylyS,S.dihydro~[1,2 r 4]triazc>lo[^ f 3- 
£7jpyra^in-?(8H)“yl]-1-(2,4 # S-trjflLrorophenyl)bu(:an-2-yl]amino]succinic add. 
c This degradation producl may be present onfy for Tablety containing 
sodium stearyl fumarate as an exdpient in the formulation. 
10-C2 # 4,5-Tnfiuorobenzyl)-3-(trifluoromethy!)-6TT0 # 11 -tetrahydrO'[1,2, 
4]:riazolo[3 ( 4-c][1 H 4,7jtnazedne-8,12(5N,9W)-dione. 
c (£)-1 - ( S ■ (Trifluo romethy I) - 5, ó-d i hy d ro- [1,2,4]t rlazo I o [4,3 -a] py razi n- 7(8 H)- 
y)J-4 -(2,4, 5- L ri f i u o rop heny I) but- 3 -en-1 -□ n e. 

J (£)-l -(3-(Trifluo romethy l)-5,6-d thydro-[1 ,2, 4]triazoio[4,3-o]pyra zin-7(BH)- 
y f)-4 -{2,4,5 -triflu orop he ny I )b u t-2-en-1 -one. 















Table 1 (Continued) 


Name 

Rei ati ve 
Retention 
Time 

Relattye 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/ol 

Any other irłdividual 
impurity 

— 

1.0 

0.2 

Total im Durki es 

— 

— 

0.6 


a (^-a-Amino-^^Z.^S-trinuorophenyObŁitanoic add. 

2 [ [(fl) -4«Oxo 4 4 3 - (tri fi u orom ethyl)-5, 6-di hyd ro~[ 1,2,4] tria zolt>[4,3 - 
o] py razi i> 7(8 H)-y I]- 1 -{2,4,5-trffl u orophe ny I )bu ta n- 2 -y l]a mi no] s u cel n i t ati d. 
c This degradatfon producL may be present cnly tor Tableta containing 
sodium stearyl fumarate as an excipient in the formula ti on. 
d lO^^^ TrifluGrobenzyfJ-i-CtrifluoromethylJ-ć^/lOJ 1 -tetrahydno-[l,2, 
4]triazo!o[3,4-t][1 A7]triazerine-8,12(5H,9H)-dióne < 
e (£)-1 -(B-CTriflwofometbyl^S.S-dihydro-il ,2,4]triazoM4,3-oJpy razin-7(8 W3- 
yl}-4-(2A S-triHuoroph enyl)but-3-en-1-one, 

1 (£)-1 -(S^riiluoromethylJ-^d-dibydro-ll ,2,4]triazoio[4,3-o]pyrazin-7(8H>- 
y l}-4-(2,4, S-trif luoroph eny l)bu t-2-eit- 1 -one. 

ADD1TI0NAL REQUIREMENTS 

• Packaging and Storace: Pre$erve tn well-dosed contain- 

ers, Storę at controlled room temperaturę. 

• USP Reference Standards (11} 

USP Sitagliptin Phosphate RS 


Sitagliptin Phosphate 



CtsH.jFsNsO ■ HjPOj • H 2 0 523.32 

Cn;HiiF*NsO ■ HjPOj 505.31 

1 ,2,4-Triazolo[4 ; 3-a]pyrazine, 7-[(3ft)-3-amino-1 -oxo-4-(2,4, 
5-trifluorophenyi)butyi]-5,6,7,8-tetrahydrO’ 
3-(tnfluGromethyl)-, phosphate (1:1) monohydrate; 

7-[(fi)-3-Amfno-4-(2,4,5-trifluorophenyl)butanoyl]- 
3-(trifluQromethyi)-5,6,7,8-tetrahydro-1,2,44nazolo[4,3- 
ojpyrazine monophosphate monohydrate; 

(3fi)-5-Amino-1-[3-(tnfiuoromethyl)-5,6-dihydro[l,2, 
4]tnazolo[4,3-a]pyrazin-7(8f/)-yb J ‘H2,4, 
S-trifluorophenylJbutan-l-one phosphate monohydrate 
[654671-77-9], 

DEFINITION 

Sitagliptin Phosphate contains NIT 98.0% and NMT 
102.0% of sitagliptin phosphate (Ci*HisF(sMsO . LUPCb), 
calculated on the anhydrous and soivent-free basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197) 

[NoTE—Methods described in Infrared Absorption (197K), 
(197M), or (197A) may be used. If the spectra obtained 
in the solid State show differences, dissolve the sub- 
stance to be examined and the reference substance 
separately in dehydrated akohol, evaporate to dryness, 
and record new spectra using the residues.] 

■ R, Meets the requirements of the test for Enantiomeric 
Funty 

* C. Identification Tests—Generał, Phosphate (191): A so- 

lution contarnrng about 40 mg/mL in water meets the 
reciuirements of the silver nitra te precipitation tests for 
ortnophosphates. 


AS5AY 

* PROCEDURĘ 

Buffer: 1.36 g/L of monobasic potassium phosphate, 
adiusted with phosphoric acid to a pH of 2.0 
Mobile phase: Acetonitrile and Buffer (15:85) 

Diiute phosphoric add: Transfer 1 mL of phosphoric 
acid to a 1-L volumetric fiask, and diiute with water to 
volume. 

Diiuent: Acetonitrile and Diiute phosphoric acid (5:95) 
Standard solution: 0,1 mg/mL of USP Sitagliptin Phos¬ 
phate RS in Diiuent 

Sample solution: 0.1 mg/mL of Sitagliptin Phosphate in 
Diiuent 

Chromatographic system 

($ee Chromatogruphy (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nrn 

Column: 4,6-mm x 15-cm; 5-pm packing L10 
Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Jnjection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of sitagliptin phosphate 
(CtfiHisRsNsO . Hj p 0 4) in the portion of Sitagliptin 
Phosphate taken: 

Result = (ry/fi) x (Cs/Cu) x 100 

ry == peak area from the Sample solution 

r s - peak area from the Stanc/ord solution 

Q = concentration of USP Sitagliptin Phosphate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Sitagliptin Phosphate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102>Q% on the anhydrous 
and 50 lvent-free basis 

IMPURITIE5 

• ORGANIC (MPURHIES 

Buffer, Mobiie phase, Diiute phosphoric add, Diiuent, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

System suitability solution: Place 10 mg of Sitagliptin 
Phosphate and f mg of sodium stearyl fumarate into a 
vlal, add 1 mL of water, and tightly sea] the vial. Heat 
at 80° for about 30 h to generale a fumarate adduct of 
sitagliptin, [NOTĘ— The Chemical name of fumarate ad¬ 
duct of sitagliptin is 2-[[(/?)'4-oxo-4-[3-(trifluoromethyl)“ 
5,6^dihydro-[1,2,41tnazolo[4,3-o]pyrazin-7(8H)-yf]- 
1 -(2 f 4,5-trifluorophenyl)butan-2-yljamino]sucdnic acid.] 
Transfer the rontem of the vtal into a 100-ml vnlumęt¬ 
ne fiask using a smali amount of Diiuent , and diiute 
with Diiuent to volume. Mix well by stirring for 1 h. 
Centrifuge a portion of the solution for 10 min or until 
the solution is elear, and use the supernatant. 

Standard solution: 0.0001 mg/mL of USP Sitagliptin 
Phosphate RS in Diiuent 
System suitability 
Sample: System suitability solution 
[NOTĘ—The re!ative retention tlmes for sitagliptin and 
fumarate adduct of sitagliptin are 1.0 and 1.2, 
respectiveJy.] 

Suitability requirements 

Resoiution; NLT 1.5 between sitagliptin and fumarate 
adduct of sitagliptin 











Analysis 

Sampies: Sample soiution and Standard sofution 
Calculate the percentage of each impurity in the por- 
tion of Sitagliptin Phosphate taken: 

Result = (rufrd x (Cs/Q x 100 

fu = peak response of each impurity from the 
Sample soiution 

fs - peak response of sitagliptin from the Standard 
soiution 

Cj - concentration of USP Sitagliptin Phosphate in 
the Standard soiution (mg/mL) 

C u ~ concentration of Sitagliptin Phosphate in the 
Sample soiution (mg/mL) 

Acceptance cnteria: Disregard any peak beiow 0,05%. 
Any indivrduai impurity; NMT 0.10% 

Total impurities; NMT 0.5% 

O ENANTIOMERIC Pil RITY 

Mobile phase: Dehydrated alcohol, chromatographic n- 
heptane, diethylamine, and water (600:400:1:1) 

Diluent: Methanol and water (9:1) 

System suitability soiution: 8 mg/mL of USP Sitagliptin 
System Suitability Mixture RS in Diluent 
Sample soiution: 8 mg/ml of Sitagliptin Phosphate in 
Diluent 

Sensitivity soiution: 8 pg/mL of Sitagliptin Phosphate 
in Diluent from the Sample soiution 
Chromatographic system 
(5ee Chromatogmphy (621 ), System Suitability.) 

Modę; LC 

Detector: UV 268 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L51 
Column temperaturę: 35 & 

Flow ratę: 0.8 mL/mln 
Injection volume: 10 jiL 
System suitability 

Sampies: System suitability soiution and SensitMty 
soiution 

[Notę—T he relative retention times for sitagliptin, 
which 3s the fTenanttomer, and the 5-enantiomer are 
1,0 and 0,9, respectively.] 

Suitability reguirements 

Resolutron: NLT 1.5 between the 5-enantiomer and 
sitagliptin, System suitability soiution 
Signal-to-noise ratio: NLT 10 for the sitagliptin peak, 
SensitMty soiution 
Analysis 

Sample: Sample sol u don 

Calculate the percentage of 5-enantiomer in the portfon 
of Sitagliptin Phosphate taken: 

Result = (ru/rj) x 100 

ru = peak response of the 5-enantiomer from the 
Sample soiution 

r T - sum of the peak responses of the 5- 

enantiomer and sitagliptin from the Sample 
soiution 

Acceptance cnteria: NMT 0.5% of the 5-enantiomer 

SPECIFIC TEST5 

* Water Determination, Method la (921): 3.3%-3.7% 

ADDITfONAL REQUm£MENT5 

* Packaging and Storage: Preserve in well-dosed contaln- 
ers. Storę at room temperaturę, 

* USP Referemce Standards (11) 

USP Sitagliptin Phosphate RS 
USP Sitagliptin System Suitability M3xture RS 
Sitagliptin Phosphate containing 5-enantiomer. 


Sodium Acetate 



CjHjNaOj ■ 3HjO 136.08 

CzH 3 Na0 2 82.03 

Acetic add, sodium salt, trlhydrate; 

Sodium acetate trihydrate [6131-90-4]. 

Anhydrous [127-09-3]. 

DEFINSTION 

Sodium Acetate contains three molecules of water of hydra- 
tlon, or h anhydrous. It contains NLT 99.0% and NMT 
101,0% of CiH^NaOz, calcu lated on the dried basis, 

IDENTIFICATION 

- A, IDENTIFICATION TESTS— Ceneral, Sodium (191): Meets 
the requirements 

* B. Identification Tests—General, Acetate (191): Meets 
the reguirements 

Sample soiution (for Lanthanum Nitrate test): 10 mg/ 
ml of sodium acetate in water. Adjust with 0.1 N so- 
dium hydroxide to a slightly alkaline pH. 

ASSAY 

o procedurę 

Sample soiution: EquivaEent to 200 mg of anhydrous 
sodium acetate in 25 mL of glacial acetic acid. [Notę — 
Warm gently and mix to dissolve, if necessary.] 

Analysis: Add 2 drops of p-naphtholbenzein TS to the 
Sample soiution , ana titrate with 0.1 N perchloric add 
VS. Perform a blank determination, and make any nec¬ 
essary correction, Each mL of 0.1 N perchloric acid is 
equivalent to 8,203 mg of CłHjNaC^. 

Acceptance cnteria: 99.Q%-101.0% on the dried basis 

IMPURITIES 

Inorgamc Impurities 

* Chloride and Sulfate, Chloride (221): A portion equrva- 

lent to l.Og of anhydrous sodium acetate shows no 
morę chloride than corresponds to 0,50 mL of 0,020 N 
hydrochloric acid (350 ppm). 

* Chloride and Sulfate, Sulfate (221): A portion equiva- 

lent to 10 g of anhydrous sodium acetate shows no 
morę sulfate than corresponds to 0,50 mL of 0.020 N 
sulfuric acid (50 ppm). 

& CALCIUM AND fi/lAGNESlUM 

Sample soiution: Equivalent to 10 mg/rnL of anhy¬ 
drous sodium acetate 

Analysis: To 20 mL of Sample soiution add 2 mL each 
of 6 N ammonium hydroxide, ammonium oxalate TS, 
and dibasic sodium phosphate TS. 

Acceptance cnteria: No turbidity is produced within 5 
min. 

* PGTASSIUM 

Sample soiution: Dissolve the equrvalent of 3 g of an¬ 
hydrous sodium acetate in 5 mL of water, 

Analysis: To the Sample sofution add 1 N acetic add 
dropwise until the soiution is slightly acidic, and then 
add 5 drops of sodium cobaltinitrJte TS. 

Acceptance criteria: No precipitate is formed. 

* Aluminum (206): Where it is labefed as intended for use 

in hemodialysis, proceed as directed in the chapter, us- 
ing a portion equivalent to 10q of sodium acetate trihy- 
drate to prepare the Sample soiution. 

Acceptance criteria: 0.2 ppm 




Defete the foiiowlng: 

•* Heaw Metals, Method I <231) 

Standard solution: 1 ml of Standard Lead Solution and 
11 mL of water in a 50-mL color-comparison tubę 
Sample stock solution: Dissolve the equivalent of 4.2 g 
of anhydrous sod tum acetate in water to make 50 ml 
Sample solution; 12 mL of Sample stock solution in a 
50-mL color-comparison Lube 

Monitor solution: 11 mL of Sample stock solution and 
1.0 mL of Standard Lead Solution in a 50-mL color-com- 
parison tubę 

Analysis: Proceed as directed in the chapter, omitting 
the dilution to 50 mL. 

Acceptance eriteria: NMT 10 ppm* ^an-zois) 

SPECE FK TESTS 

* PH {791}: 7.5-9.2, in a solution equivalent to 30mg/mL 

of anhydrous sodium acetate in carbon dioxide-free 
water 

* LOSS ON Darmo (731): Dry a sample at 120° to constant 

weight: the hydrous form loses 3S.0%—41.0% of Its 
weight, and tne anhydrous form loses NMT 1.0% of its 
weight 

* iNSOLLJBLE MATTEfi 

Sample: Equivalent to 20 g of anhydrous sodium 
acetate 

Analysis: Dissclve the Sample in 150 mL of water, heat 
to boiting, and digest in a covered beaker on a steam 
bath for 1 h. Filter through a tared fiftering crudble, 
wash thoroughly, and dry at 1Q5 g . 

Acceptance cnferia: The weight of the residue is NMT 
10 mg (0,05%), 

ADDiTIONAl REQUSREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: Label it to indicate whether it is the trihydrate 

or is anhydrous. Where Sodium Acetate is intended for 
use in hemodiaiysis, it is so labeled. 


Sodóym Acetate HnjectiorB 

» Sodium Acetate Injection is a sterile solution of 
Sodium Acetate in Water for Injection. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of tne labeled amount of 
CHjCOONa. 

Packaging and storage—Pres er ve in single-dose contain¬ 
ers, preferably of Type I glass. 

Labelnng-— The label States the sodium acetate content in 
terms of weight and of milliequivaients in a given vo!ume. 
Label the Injection to indicate tli at it is to be diluted to 
appropriate strength with water or other suttable fluid prior 
to administration. The labef States also the total osmolar 
concentration in mOsmól per L. Where the contents are less 
than 100 mL, or where the label States that the Injection is 
not for direct injection but is to be diluted before use, the 
la bet alternatlve!y may State the total osmolar concentration 
tn mOsmol per mL. 

USP Reference standards (11)— 

U5P Endotoxin R5 

Gdentiflcation—It responds to the tests for Sodium (191) 
and for Acetate (191), 

Bacterial Endotoxins Test (85)—It contains not morę 
than 3.90 USP Endotoxin Units per mEq. 
pH (791): between 6.0 and 7.0. 

Particulate Matter in Injections (788): meets the re~ 
cmirements under Small-vofume Iniections , 


Other reąuirements—It meets the reąuirements under !n- 
jections ona Implanted Drug Products (1), 

Assay— 

Standard stock solution —Dissolve 570.0 mg of sodium 
chloride, previously dried at 105° for 2 hours, in 100 mL of 
water, transfer to a 1 000-mL vofumetne fiask, ditute with 
water to volume, and mix. Each mL of this solution contains 
224 llo of sodium, equivalent to 800 ug of anhydrous so¬ 
dium acetate. 

Standard preparatom—Transfer to each of four 100-mL 
vo!umetric flasks 10 mL of a nonionic wetting agent (1 in 
500). Diiute the contents of one of the flasks with water to 
volume to provrde a blank. To the remaining flasks add, 
respectively, 5.0, 10.0, and 15.0 mL of Standard stock solu¬ 
tion , di lute with water to votume, and mix. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 800 mg of anhydrous 
sodium acetate, to a 1000-mL voEumetnc fiask, dilute with 
water to volume, and mix. Pipet 10 mL of this sofufion into 
a 1 0G-mL volumetric fiask containing 10mL of a nonionic 
wetting agent (1 in 500), dilute with water to volume, and 
mix. 

Standard graph— Set a flame photometer for maximum 
transmittance at a wavelength of about 589 nm. Adjust the 
instrument to zero transmittance with the bEank, and to 
100% transmittance with the most concentrated of the 
Standard preparations. Read the transmittances of the other 
Standard preparations , and plot transmittances versus equiv- 
alent concentration of sodium acetate. 

Procedurę—Adjust the instrument as directed under Stan¬ 
dard graph, read the transmittance of the Assay preparotion t 
and cafculate the sodium acetate content, in mg per mL, of 
injection. 


Sodium Acetate Solution 


» Sodium Acetate Solution is an aqueous solution 
of Sodium Acetate. It contains not less than 
97,0 percent and not morę than 1 03.0 percent 
(w/w) of the labeled amount of C 2 H 3 NaC> 2 . 

Packaging and storage— Preserve in tight containers. 
Identification —It responds to the tests for Sodium (191) 
and for Acetate (191). 

H (791): between 7.5 and 9.2, when diluted with car- 

on dioxide-free water to co n ta in 5% of solids. 

Donsoluble mafier—Dilute a guantity of Solution, equiva- 
lent to 20 g of anhydrous sodium acetate, with water to 
150 mL, heat to boiling, and digest in a covered beaker on 
a steam bath for 1 hour. Filter through a tared fiftering cru- 
cible, wash thoroughly, and dry at 105°: the weight of the 
residue does not exceed 1 mg (0.005%). 

Chloride (221)—A guantity of Solution, equśvalent to 1.0 g 
of anhydrous sodium acetate, shows no morę chloride than 
corresponds to 0.50 mL of 0.020 N hydrochlonc acid 
(0.035%). 

Sulfate (221)—A quantity of Solution, equivalent to 10 g of 
anhydrous sodium acetate, shows no morę sulfate than cor¬ 
responds to 0.50 mL of 0.020 N sulfuric acid (0.005%). 
Cakium and magnesium —Dilute a quantity of Solution, 
equivalent to 1.0 g of anhydrous sodium acetate, to 100 ml 
with water. To 20 mL of this solution add 2 mL each of 6 N 
ammonium hydroxide, ammonium oxaiate TS, and sodium 
phosphate TS: no turbidity is produted within 5 minutes. 
Potassium—To a guantity of Solution, equiva!ent to 3.0 g 
of anhydrous sodium acetate, add 0.2 mL of sodium bitar- 
tratę TS: no turbidity 3s produced within 5 minutes. 


USP Monographs 






Delete the followlng: 

0 Heavy metals, Method I (2 31)—DiJute a quantity of Solu¬ 
tion, equivalent to 2.0 g of anhydrous sodium aeetate, wlth 
water to 25 mL, and use giacial acetic acid instead of 1 N 
acetic acid for adjustment of the pH; the limit is 0,001%, 

* (Oli lei jI 1 |.uv2{nS) 

Assay —Weigh accurately about 1 g of Solution into a 
250-mL conrcal fiask, cautiously add (in a fu me hood) 

2.6 mL of acetic anhydride, mix, and allow to stand for 
5 minutes, Add 25 mL of gJadał acetic acid and 2 drops of 
p-naphtholbenzein TS, and titrate with 0.1 N perchloric acid 
VS. Perform a blank determination, using 0,5 mL of water, 
and make any necessary correction. Each mL of OJ N per- 
chloric acid is equivaient to 8.203 mg of C 2 HjNaO^, 


Sodium Ascorbate 


OH 



C 6 hbNaO ó 198.11 

L-Ascorbic acid, monosodium salt; 

Monosodium L-ascorbate [134-03-2], 

DEFIN1TION 

Sodium Ascorbate contains NLT 99,0% and NMT 101,0% of 
sodium ascorbate (QH 7 NaQ 6 ), cakulated on the dried 
basis, 

IDENTIFICATION 
» A. INFRARED ABSORPTI0N (197M) 

Sample: Use undried Sodium Ascorbate. 

Acceptance criteria: Meets the requirements 

0 B. REDUCING capacity 

Sample solution: 20 mg/mL 

Analysls: Add 1 ml of 0 J N hydrochloric acid to 4 ml 
of tne Sample solution, and add alkaline tuprk tartrate 
T$, 

Acceptance critena: The solution reduces alkaline cu- 
pric tartrate TS slowly at room temperaturę, but morę 
readily upon heating. 

* C, Identification Tests— General, Sodium (191): A 
20-mg/mL solution meets the requirements. 

ASSAY 
« Procedurę 

Sample: 400 mg of Sodium Ascorbate 
Blank: 100 mL of carbon dioxfde-free water and 25 mL 
of 2 N sulfuric acid 
TTtrimetric system 
(See Titrimetry (541).) 

Modę: Drrect titration 
Titrant: 0.1 N iodine V5 
Endpoinf detection: Visual 

Analysls: Dissolve the Sample in a mixture of 100 mL of 
carbon dioxide-free water and 25 ml of 2 N sulfuric 
add. Titrate immediately with the Titrant , and add 3 mL 
of starch TS as the endpoint is approached. Perform the 
Blank determination, 

CalcuJate the percentage of sodium ascorbate 
(C^H/NaOfi) in the portion of Sodium Ascorbate taken: 

Result« [[(V s - V B )xNxF\/W] x 100 

Vs = Titrant volume consumed by the Sample (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F = equivaiency factor, 99.05 mg/mEq 


W ~ Sample weight (mg) 

Acceptance criteria: 99.0%-101.0% on the dried basis 

IMPURITIES 


Delete the folbwmg: 

Heaw Metals, Method II (231): NMT 20 ppm* imtuit. 

|ńn-20IB) 

SPECIFIC TESTS 

* Optical Rotation, Spectfk Rotation (7815) 

Sample solution: 100 mg/mL in carbon dioxrde-free 
water. Use the solution immediately after preparation. 
Acceptance critena: -$-103° to +108° 

* PN (791) 

Sample solution: 100-mg/mL solution 
Acceptance criteria: 7.0-8.0 

* LOSS ON Drying (731): Dry a sample rn a suitable vac- 
uum drying tubę, usinq pnosphorus pentoxide as the 
desiccant, at 6G C for 4 h: it loses NMT 0.25% of its 
weigh L 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, 

* USP Reference Standards (11) 

USP Sodium Ascorbate RS 


Sodium Bicarbonate 


NaHCOj 84,01 

Carbonic acid monosodium salt; 

Monosodium carbonate [144-55-8]. 

DEFINITION 

Sodium Bicarbonate contains NLT 99.0% and NMT 100.5% 

of sodium bicarbonate (NaHCOj}, calcuiated on the dried 

basis. 

IDENTIFICATION 

* A. Identification Tests—General (191), Sodium: Meets 

the requirements 

* 8 . Identification Tests—General (197), Bicarbonate: 

Meets the requiremenfs 

ASSAY 

* Procedurę 

Sample: 3 g 

Analysls: Mix the Sample with 100 mL of water, add 
methyl red TS, and titrate with 1 N hydrochloric acid. 
Add the acid slowly, with constant stirring, untii the 
solution becomes farntly pink. Heat the solution to boił- 
inq, cool, and continue the titration untii the farnt pink 
cotor no longer fades after boilrng, Each mL of 1 N hy- 
drochloric acid is equivalent to 84.01 mg of sodium 
bicarbonate, 

Acceptance criteria: 99.0%-100.5% on the dried basis 

IMPURITIES 

* INSOLUBLE SUBSTANCES 

Sample solution: Dissolve T g rn 20 mL of water. 

Acceptance criteria: The resulting solution is complete 
and elear. 

* CARBONATE (where it is labeled as intended for use in 

hemodialysis) 

Apparatus: The apparatus (see Figurę 1 ) consists of a 
50-mL fiask with a side arm connected to a source of 
carbon dioxide humidified by bubbling through a satu- 
rated solution of sodium bicarbonate. The fiask is 
eguipped with a top-mounted stopper fitted with an 







$ ^lyiuiLii i* u i i j 


exit tubę, The exit tubę is connected via a T-tube to a 
system vent and a Ieveltng bu ret and reseryoir. 



Figurę 1. Carbonate apparatus. 

Reagents 

Saturated sodium bicarbonate solution: Mix 20 g of 
sodium bicarbonate in lOOmL of water, and aflow any 
undissolved crystals to settle. Use the elear 
supematant, 

Displacement solution: Dissolve 100 g of sodium 
chloride in 350 mL of water, and add 1 q of sodium 
bicarbonate and 1 mL of methyl orange TS, After the 
sodium bicarbonate has dis$o!ved, add 6 N suffuric 
add until the solution turns pink, Use this solution to 
fili the reservoir of the apparatus, 

Analysis: Add 25 mL of Saturated sodium bicarbonate so¬ 
lution to the 50-mL fiask, and flush the system by al- 
lowing humidified carbon dioxide to enter through the 
side arm. Close the carbon dioxide inlet and the system 
vent, and stir the Saturated sodium bicarbonate solution 
until no further carbon diojctde absorption is noted 
from successive buret readings. Maintain atmospheric 
pressure in the apparatus by adjusting the Displacement 
solution to the same levd in both the reseryoir and the 
buret, noting the buret reading. Open the system vent, 
and reintroduce humidified carbon dEoxide through the 
side arm of the fiask. Close the carbon dioxlde inlet and 
the system vent, and stir the Saturated sodium bicarbo¬ 
nate solution yigorously until no further carbon dioxide 
absorption is noted, Repeat the carbon dioxide absorp¬ 
tion procedurę startrng with "Open the system vent" 
until NMT a 0.2-mL cnange in buret reading is noted, 
Discontinue stirring, reintroduce humidified carbon di- 
oxide through the side arm of the fiask, remove the 
top-mounted stopper from the fiask briefly, and 
promptly add 10 g of sodium bicarbonate to the fiask. 
Replace the stopper, continue the flow of humidified 
carbon dioxide for about 30 s, and then close the car¬ 
bon dioxide inlet and the system vent. Stir the solution 
in the fiask yigorously until carbon dioxide absorption 
ceases, noting the vofume absorbed from the buret 
reading, Restore atmospheric pressure in the apparatus 
bv l^uplinn thp riknlnrpment sofutInn in the resprvnir 


and the buret, and discontinue stirring. Open the sys¬ 
tem vent, and flush humidified carbon dioxide through 
the system. Close the carbon dioxide inlet and the sys¬ 
tem vent, and stir the solution in the fiask yigorously 
until carbon dioxide absorption ceases. 

Determine the total yolume, V f in mL, of carbon diox- 
ide absorbed after the addition of the specimen to the 
fiask, and calcutate the percentage of carbonate in the 
portron of specimen tested; 

Result = 2731/ x (6001 P)/[22,400 x (273 + 7) x (760 W)] 

V = total yolume of carbon dioxide absorbed (mL) 

P = ambient atmospheric pressure (mm of 

mercury) 

T - ambient temperaturę 

W - weight of Sodium Bicarbonate taken (g) 

[Notę—M aintain a constant temperaturę during the 
measurement of the volume of carbon dioxide 
absorbed,] 

Acceptance criteria: NMT 0,23% 

* Normal Carbonate 

Sampfe; 1 g 

Anafysis: Dissofye the Sampie in 20 mL of water with 
very gentle swlrling at a temperaturę not exceeding 
15 , Add 2.0 mL of 0.10 N hydrochloric acid and 
2 drops of phenolphthalein TS, 

Acceptance criteria: The solution does not assume 
morę than a faint pink coJor im media tely. 

* Chloride and Sulfate (221), Chloride 

Sampie: 0.35 g 

Acceptance criteria: No morę chloride than corre- 
sponds to 1,5 mL of 0.0010 N hydrochloric acid (NMT 
0.015%) 

* LIMIT OF SULFUR COMFOUNDS 

Sampie: 2.0 g 

Standard solution: To 0.30 mL of 0.02 N sulfuric acid 
add 1 mL of 0.06 N hydrochloric add, and dllute with 
water to 20 mL. 

Sampie solution: Dissolve the Sampie in 20 mL of 
water, and evaporate to 5 mL by boi ling. Add 1 mL of 
bromine TS, evaporate to dryness, and cooL Dissolve 
the residue in 10 mL of 3 N hydrochloric acid, evapo- 
rate to dryness, and cooL Dlssolve the residue in 5 mL 
of 3 N hydrochioric acid, evaporate to dryness, and 
cool. Dissoive the residue In 10 mL of water, and adjust 
with 3 N hydrochloric add or 6 N ammonium hydrox- 
ide to a pH of 2. If necessary to obtain a elear solution, 
filter the solution, washing the filter with two 2-mL por* 
tions of water. Di lute with water to 20 mL, 

Analysis: Add 1 mL of barium chloride TS to each of 
the Standard solution and the Sampie solution , Mix, and 
allow to stand for 30 min, 

Acceptance criteria: Any turbidity produced in the 
Sampie solution is not morę intense than that produced 
in the Standard solution (NMT 0,015%) 

* AŁUMINUM (206) (where it is labeled as intended for use in 

hemodialysis) 

Test preparation: Transfer 1.0 g of Sodium Bicarbonate 
to a 100-mL plastic yolumetric fiask. Carefully add 4 mL 
of nitric acid. Sonicate for 30 min, and dilute with 
water to yolume. 

Acceptance criteria: NMT 2\xg/g 
» Arsenic (211), Method l 

Test preparation: Dissolye 1.5 g of Sodium Bicarbonate 
in 20 mL of 7 N suffuric acid, and add 35 ml of water, 
Analysis: Proceed as directed in the chapter, omitting 
the addition of 20 mL of 7 N sulfuric acid, 

Acceptance criteria: NMT 2 ppm 

* Calcium (where it is labeled as intended for use in 

hemodialysis) 

[Notę—T he Standard Solutions and the Sampie solution 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations, adaptable to the linear or work- 
tno ranoe of the instrument.1 
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Potassium chloride solution: 10 mg/mL of potassium 
chloride in 0.36 N hydrochloric acia 
Standard Solutions: Transfer 249,7 mg of caldum car- 
bonate, previously dried at 300° for 3 h and cooled in a 
desfccator for 2 h, to a 100-ml volumetric fiask Dis- 
solve In 6 mL of 6 N hydrochloric acid, add 1 g of po¬ 
tassium chloride, and dilute with water to volume. 
Transfer 10,0 mL of this solution to a second 100-mL 
volumetrtc fiask, and dilute with Potassium chloride solu¬ 
tion to volume. This solution contains 100 pg/mL of cal- 
dum. Transfer 2.G-, 3.0-, 4.0-, and 5.0-mL portions of 
this solution to separate 100-mL volumetric flasks (each 
containing 6 ml of 6 N hydrochloric acid), and diiute 
with Potassium chloride solution to volume. These 5ton- 
dard Solutions contain 2.0, 3*0, 4,0, and 5.0 pg/mL of 
caldum, respectively. 

Sample solution: Transfer 3.0 g of Sodium Bicarbonate 
to a 100-mL volumetric fiask, Add 6 mL of 6 N hydro¬ 
chloric acid and 1 g of potassium chloride, and dilute 
with water to volume. 

Blank: Potassium chloride solution 
Instrumental conditlons 
(See Arom/c Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Calcium emission linę at 
422,7 nm 

Lamp: Caldum hollow-cathode 
Flame: Nltrous oxide^acetyfene 

Analysis 

Samples: Standard Solutions and Sample solution 
Plot the absorbances of the Standard Solutions versus 
their contents of calcium, in pg/mL* by drawing a 
straight linę best fftting the four plotted points, From 
the graph so obtained determine the concentration, C, 
In pg/mL, of calcium in the Sample solution. 

Caiculate the percentage of caldum in the portion of 
Sodium Bicarbonate taken: 

Result = (C/Cu) x 100 

C = concentration of caldum in the Sample 
solution (pg/mL) 

Cy = concentration of Sodium Bicarbonate in the 
Sample solution (pg/mL) 

Acceptance arteria: NMT 0.01% 

Magnes tu m (where it is labeled as intended for use in 
hemodialysis) 

[Notę—T he Standard Solutions and the Sample solution 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations, adaptabie to the linear or work- 
ing rangę of the instrument.] 

Potassium chloride solution, Sample solution, and 
Blank: Proceed as directed in the test for Caldum . 
Standard Solutions: To 1.000 g of magnesium in a 
250-mL beaker containing 20 mL of water, carefully add 
20 mL of hydrochloric add, warming if necessary to 
complete tne reaction, Transfer this solution to a 
1000-mL volumetric fiask containing 10 g of potassium 
chloride, and dilute with water to volume. Transfer 
10.0 mL of this solution to a 100-mL volumetric fiask 
containing 1 g of potassium chloride, and dilute with 
water to volume. Transfer 10.0 mL of this solution to a 
second 100-mL yoJumetric fiask, and dilute with Fotos- 
sium chloride solution to volume, This solution contains 
10.0 pg/mL of magnestum. Transfer 2,0-, 3.0-, 4.0-, and 
5,0-mL portions of this solution to separate 100-mL vol- 
umętne flasks (each containing 6 mL of 6 N hydrochlo- 
rrc acid), and dilute with Potassium chloride solution to 
volume. These Standard Solutions contain 0.2, 0.3, 0,4, 
and 0,5 pg/mL of magnesium, respective!y. 

Instrumental conditlons 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Magnesium emission linę at 
285.2 nm 


Lamp: Magnesium hollow-cathode 
Flame: Reducing air-acetylene 
Analysis 

Samples: Sample solution and Standard Solutions 
Plot the absorbances of the Standard Solutions versus 
their contents of magnestum, in pg/mL, by drawing a 
straight linę best fitting the four plotted points, From 
the graph so obtainedtJetermtne the concentration, C, 
in pg/mL, of magnesium in the Sample solution. 
Caiculate the percentage of magnesium in the portion 
of Sodium Bicarbonate taken: 

Result = (C/Cu) x 100 

C - concentration of magnesium in the Sample 
solution (pg/mL) 

C y = concentration of Sodium Bicarbonate in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 0,004% 

* Copper (where it is labeled as intended for use in 

hemodialysis) 

[Notę—T he Standard solution and the Sample solution 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations, adaptabie to the llnear or work- 
ing rangę of the instrument] 

Diluent: Dilute 40 mL of nitric add with water to 
1000 mL. 

Standard solution: 10.0 pg/mL of copper, prepared as 
follows. Transfer 1.000 g ot copper to a 1000-mL volu- 
metric fiask. Dissolve In 20 mL of nitric acid, and dilute 
with 0.2 N nitric acid to volume. Transfer 10.0 mL of 
this solution to a second 1000-mL vofumetric fiask, and 
dilute with 0,2 N nitric add to volume. Storę in a poly- 
ethylene bottle, 

Sample solution: Transfer 5.0 g of Sodium Bicarbonate 
to a 100-mL plastic volumetric fiask, and carefully add 
4 mL of nitric acid. Sonicate for 30 min, and dilute with 
water to volume. 

Spiked sample solution: To 10.0 mL of the Sample so- 
iution add 20 pL of the Standard solution , This solution 
contains 0,02 pg/mL of added copper. 

Blank: Difuent 
instrumental conditlons 
(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Copper emission linę at 324,7 
nm 

Lamp: Copper hollow-cathode 
Flame: Flameless electrically heated furnace 
Analysis 

Samples: Sample solution and Spiked sample solution 
Plot the absorbances of the Somp/e solution and the 
Spiked sample solution versus their contents of added 
copper, in pg/mL. Draw a linę connecting the two 
points, and extrapoiate the linę until it intercepts the 
concentration axis From the intercept, determine the 
concentration, C, in pg/mL, of copper in the Sample 
solution. 

Calcufate the amount, in ppm, of copper in the portion 
of Sodium Bicarbonate taken: 

Result - (C/Cu) x 10* 

C = concentration of copper in the Sample solution 
(ng/mL) 

Cu = concentration of Sodium Bicarbonate in the 
Sampie solution (pg/mL) 

Acceptance criteria: NMT 1 ppm 

* Iron (241) (where it is labeled as intended for use in 

hemodialysis) 

Sample solution: Place 2.0 g of Sodium Bicarbonate in 
a beaker, and neutralne with hydrochloric acid, noting 
the volume of add consumed. Transfer this solution to 
a 25-mL yolumetric fiask with the aid of water. 
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Standard solution: Transfer 1.0 mL of Standard Iron 5o 
lution to a 25-mL volumetnc fiask. Add the same vd- 
ume of hydrochbric add as used to prepare the Sample 
solution. 

Blank: Use the same volume of hydrochloric add In a 
25-mL volumetnc fiask as used to prepare the Sample 
solution . 

instmmental conditions 

{See Ultraviolet-Visible Spectroscopy (857).} 

Modę: UV-Vis 

Analytical wavelength: 480 nm 
Analysis 

Samples: Sample soiutbn t Standard solution, and Blank 
To each of the flasks containing the Standard solution f 
the Sample solution, and the Blank add 50 mg of am- 
monium peroxydisulfate crystals and 2 mL of Ammo¬ 
nium Thiocyanate Solution. Dii u te with water to vol- 
ume, Coneomitantiy determine the absorbances of the 
Solutions from the Standard solution and the Sample 
solution. 

Acceptance criteria: The absorbance of the Sample so- 
fution is NMT that of the Standard solution (NMT 
5 ppm), 

Delete the foliowing: 

•* Heavy Metals, Method i (231) 

Test preparation: Mix 4,0 g with 5 mL of water and 
19 mL of 3 N hydrochloric add, heat to boiling, and 
maintatn that temperaturę for 1 min. Add ! drop of 
phenoiphthalein T5, then add sufficfent 6 N ammonium 
nydrox!de, dropwise, to give the solution a faint pink 
color. Cool, and dii u te with water to 25 mL. 

Acceptance criteria: NMT 5 ppm# (om*\ i-iMioh) 

• Limit of ammonia 

Use water with a re$lstivlty NLT 18 megohm-cm to pre¬ 
pare all of the Solutions. 

Solution A: 100 mM methanesulfonic add in water 
Solution B: Water 

Mobile phase: See Table I. Return to original condi¬ 
tions and re-equilibrate fhe system. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%> 

_ 

0 

7 

93 

26 

7 

93 

26,1 

70 

30 

34 

70 

30 


Alternatively, Mobile phase can be generated electrofyti- 
cafly using an automatic eluant generator. 

System suitability stock solution A: 10 mg/mL of so- 
dlum bicarbonate in water 

System suitability stock solution B: 3 pg/mL of ammo- 
nium chloride (equivalent to i ug/mL of ammonium 
ions) in water. [Notę —This solution may also be pre- 
pared as containing 1 jug/mL of ammonium ions from 
com merdał ly avai labie NI ST traceable ion chromatogra- 
phy ammonium ion standard solution.] 

System suitability solution: 1 mg/mL of Sodium Blcar- 
bonate and 0.02 pg/mL of ammonium ions from suita- 
ble voiumes of System suitability stock solution A and 
System suitability stock solution B in water 
Standard solution: 0.02 pg/mL of ammonium ions 
from commercially available NIST traceable ion chroma- 
tography ammonium ion standard solution 
Sample solution: 1 mg/mL of Sodium Bicarbonate in 
water 

Chromatographk system 

(See Chromatograpfyy (621}, System Suitability *) 


Modę: LC 

Detector: Conductivity with suppressiom [Notę —A 
2-mm suppressor is recommended for better 
performance.] 

Columns 

Guard: 3-mm x 5-cm; 5-pm packing L84 
Analytical: 3-mm x 25-cm; 5-pm packing L84 
Temperatures 
Detector: 30° 

Column: 40° 

Flow ratę: 0.43 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: System suitability solution 
[Notę —The rdative retentlon times for sodium and am¬ 
monium ions are 1.0 and 1.3, respectlvely.] 

Suitability reguirements 

Resolutfon: NLT 4.0 between sodium and ammo¬ 
nium ions 

Tailing factor: NMT 1,5 for ammonium ion 
SignaT-to-noise ratio: NLT 20 for ammonium ion 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The response due to the ammo¬ 
nium ion In the Sample solution is NMT the response 
due to the ammonium ion in the Standard solution 
(NMT 20 ppm). 

> Limit of ORGANKS (where tt is labeled as intended for use 
in hemodiatysis) 

Silver sulfate solution: 11 g/L of si!ver sulfate in suffuric 
add 

Indicator solution: 14.85 mg/mL of 1,10-phenan- 
throline and 6.95 mg/mL of ferrous sulfate in water 
Standard solution: Transfer 8503 mg of potassium 
biphthalate, previously crushed lightly and dried at 
120° for 2 h, to a 1000-mL volumetric fiask. Difute with 
water to volume. Transfer 6.0 mL of this solution to a 
1 OG-mL volumetric fiask, and d ilu te with water to vol- 
ume. It centa ins the equivalent of 0.06 mg/mL of or¬ 
ganie equivalents. Transfer 40.0 mL of this sofution to a 
500-mL reflux fiask. 

Sample solution: Transfer 20 g of Sodium Bicarbonate 
to a 500-mL reflux fiask. Add 20 mL of water, and swirl. 
Cautiously add 20 mL of sulfuric acid, and swirl. 

[Caution—P erform this operation under a hood.] 

Blank: Add 40 mL of water to a 500-mL reflux fiask. 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
Coneomitantiy treat the Samples as folfows. To each 
fiask add 1 g of mercuric sulfate and about flve glass 
beads. Coo! the fiask In an ice bath, and add 5 mL of 
Silver sulfate solution. While gently swirling the fiask in 
the ice bath, add 25.0 ml of 0325 N potassium 
dichromate V5 and, slowly, 70 mL of Sltver sulfate solu¬ 
tion. Fit a cold water condenser on the reflux fiask, 
and reflux for 2 h, AIlow the eon ten ts of the fiask to 
cool for 10 min, and wash the condenser with 50 mL 
of water, collecting the washings in the fiask. Add 
water to the fiask to obtain a volume of about 
350 mL. Add 3 drops of Indicator solution , and titrate 
at room temperaturę with 0,07 N ferrous ammonium 
sulfate VS until the solution changes from greenlsh 
blue to reddish brown. 

To verify the suitability of the system, calculate the 
amount, in mg, of organie equfvalents in the Standard 
sofution : 

Result = (14 - V$) x 8 N 

14 - volume of 0.07 N ferrous ammonium sulfate 

VS consumed by the Blank (mL) 

14 - volume of 037 N ferrous ammonium sulfate 

VS consumed by the Standard solution (mL) 

N = normality of ferrous ammonium sulfate VS 
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Suitability cnteria: 2.328-2,424 mg 
Calculate the amount, En mg, of organie equivalents tn 
the portEon of Sodium Bicarbonate taken: 

Result = (V B - Vu) x 8 N 

V& = voJume of 0.07 N ferrous ammonium sulfate 
V5 consumed by the Blank (mL) 

V u = volume of 0.07 N ferrous ammonium sulfate 
VS consumed by the Sample solution (mL) 

N == normality of ferrous ammonium sulfate V5 
Aceeptance criteria: NMT 0.01% 

SPECIFIC TESTS 

* LOSS ON ORYING (731) 

Sample: 4g 

Analysrs: Dry the Sample over stllca gel for 4 h. 
Aceeptance enteria: NMT 0.25% 

ADDITKONAL REQUIREMENTS 

* Pac kac ING and Storage: Preserve in we II-cios ed 

eontainers. 

* Labeling: Where Sodium Bicarbonate is intended for use 

in hemodialysis, it is so labeled. 


SodBŁim BScairbonate injection 

» Sodium Bicarbonate Injection is a stenie solu¬ 
tion of Sodium Bicarbonate in Water for Injec- 
tion, the pH of which may be adjusted by means 
of added Carbon Dioxide, It contains not less 
than 95.0 pereent and not morę than 105.0 per- 
cent of the labeled arnount of NaHC0 3 . 

NOTĘ— Do not use the Injection if it contains a 
precipitate. 

Paclkaging and storage—Preserve in single-dose glass or 
plastEc containers. Glass containers are preferably of Type I 
glass. Storę at controlled room temperaturę. 

Ldbeling—The la bel States the total osmolą r concentration 
in mOsmól per L. Where the contents are less than 100 mL, 
or where the fabel States that the Injection is not for direct 
Injection but is to be diJuted before use, the label afterna- 
tively may state the total osmolar concentration in rnOsmol 
per ml. 

USP Reference standards (11)— 

USP Endotoxin RS 

Identification—It responds to the tests for Sodium (191) 
and for Bicarbonate (191). 

Bacteriafl Endofoxms Test (85)—lt contains not morę 
than 5.0 USP Endotoxin Units per mEq. 

pH (791): between 7.0 and 8.5. 

Particulate Mafter in Irajecfions (788): meets the re- 
quirements under smaflwofume injections. 

Other reguirements—It meets the reguirements under in¬ 
jections and Implanted Drug Products (1). 

Assay—Measure accurately a volume of Injection, equiva- 
fent to about 3 g of sodium bicarbonate, add methyJ red 
TS, and titrate with 1 N hydrochloric acid VS. Add the acid 
slowly, with constant stirrmg, until the solution becomes 
faintly pink. Heat the solution to boifing, cool, and continue 
the Utralion until the faint pink color no longer fades after 
boiling. Each ml of 1 N hydrochloric acid is equivalent to 
84.01 mg of NaHC0 3 , 


Sodlemm Bicarbonate ©rafi Powder 

» Sodium Bicarbonate Orał Powder contains So¬ 
dium Bicarbonate and suitable added substances 
It contains not less than 98.5 pereent and not 
morę than 100.5 pereent of NaHCCb, calculated 
on the dried basis. 

Packaging and storage —Preserve in weil-closed contain¬ 
ers. 

Labeling —Label Ora! Powder to indicate that it is for orał 
use only. 

Otber requiremenfs —It meets the requirements for Iden¬ 
tification and Lojs on drying under Sodium Bicarbonate. 
Assay —Proceed with Orał Powder as directed in the Assay 
under Sodium Bicarbonate. 


Sodium BScarlboraate Tablets 


» Sodium Bicarbonate Tablets contain not less 
than 95.0 pereent and not morę than 105.0 per- 
cent of the labeled amount of NaHCOs. 

Packaging and storage —Presen/e in weEl-dosed contain¬ 
ers. 

Identification —A solution of Tablets responds to the tests 
for Sodium (191) and for Bicarbonate (191). 

Disintegratlon (701): 30 minutes, stmulatecl gastrtc fluid 

TS being substttuted for water in the test. 

Uniform Ety of dosage units (905): meet the requlre- 
ments. 

Assay —Weigh and frnely powder not less than 20 Tablets. 
Weigh accurately a portion of the powder, equlvalent to 
about 2 g of sodium bicarbonate, dissolve in lOOmL of 
water, add methyl red TS, and titrate with 1 N hydrochloric 
acid V5, Add the acid slowiy, with constant stirnng, until the 
solution becomes faintly pink. Heat the solution to boiling, 
cool, and continue the titration until the pink color no 
longer fades after boiling. Each mL of 1 N hydrochloric add 
is equivaient to 84.01 mg of NaHCOs 


ETOsmiBde _ 

NaBr 102.89 
Sodium bromide. 

Sodium bromrde [7647- 15-6]. 

» Sodium Bromide contains not less than 
98.0 pereent and not morę than 100.5 pereent of 
NaBr, calculated on the dried basis. It contains 
no added substances. 

Packaging and storage —Preserve in well-closed contain- 
ers, and storę at room temperaturę, 

Appearance of solution: elear and coforless. 

Test solution —Dissolve 10.0 g in carbon dIoxide-free 
water, and dilute with the same solvent to 100 ml. 
Identification— 

A: A solution containing 4.0 mg of sodium bromide re¬ 
sponds to the test for Bromide (191). 
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Br It responds to the test for Sodium (191). 

Acidtty or alkaiinity—To 10 ml of the solution prepared 
for the test for Appearance of sofution, add OJ m!_ of 
bromothymol blue TS: not morę than 0,5 ml of 0.01 N 
hydrochjoric add or 0.01 N sodium hydroxide is required to 
cnange the color of this solution. 

Loss on drying (731)—Dry it at 1 00° to 105° for 3 hours: 
it loses not morę than 3.0% of its weight 

Bromates— 

Starch-mercurk Iodide solution— Tri tu ratę 1.0 g of soluble 
starch with 5 mL of water, and pour the mixture into 
100 mL of boiling water containfng 10 mg of mercuric io¬ 
dide. 

Procedurę—To 1 0 ml of the solution prepared for the test 
for Appearance of solution add 1 ml of Starch-mercurk iodide 
solution , 0.1 mL of a 100 g per L sofution of potassium io¬ 
dide, and 0.25 mL of 0.5 M sulfuric add. AJlow to stand 
protected from iight for 5 minutes, No blue or violet cofor 
develops. 

Limit of chiorine: not morę than 0,6%. 

Nitric add solution and Ferrlc ammonium sulfate solution — 
Proceed as directed in the Assay. 

Procedurę—D\sso\ve 1.000 p Sodium Bromide in 20 mL of 
Nitric add sofution in a conicaf fiask, add and mtx 5 mL of 
30 percent hydrogen peroxide, and heat in a water bath 
until the solution is colorless. Rinse the sides of the fiask 
with a smali auantity of water, and heat in a water bath for 
15 minutes. Allow to cool, diJute with water to 50 mL, and 
add 5,0 ml of silver nitrate VS and 1 ml of dibutyl phthah 
ate. Mix, and bad< titrate the excess silver nitrate with am¬ 
monium thiocyanate VS (see Titnmetry (541)), using 5 ml of 
Ferric ammonium sulfate solution as the indicator. Perto rm a 
blank titration. Not morę than 1,7 ml of silver nitrate VS is 
used. 

Bodćdes—To 5 mL of the solution prepared for the test for 
Appearance of solution add 0 J 5 mL of a 10.5 g per 1 00 mL 
ferric chioride solution, and 2 mL of dichloromethane, 

Shake, and allow to separate, The lower layer is colorless. 
Sidfates (221)—A 2.0-g portion shows no morę sulfate 
than corresponds to 0.2 mL of 0.020 N sulfuric add 
( 0 . 01 %). 

Limit of iron: not morę than 20 ppm. 

Citrk add solution —Prepare a 200 mg citric add per mL 
solution, 

Iron standard solution —Transfer 0.863 g of ferric ammo- 
nium sulfate to a 500-mL volumetric fiask, and dissolve in 
25 mL of dilute sulfuric add. DiJute with water to volume. 
Transfer 1.0 ml of the resuiting solution to a 1 G-mL vo!u- 
metric fiask, and dilute with water to volume. Transfer 
2.5 ml of this resuiting solution to a 50-mL volumetric fiask, 
and diJute with water to volume. [notę —Prepare immedi- 
ately before use.] 

fest solution—J ransfer 5 mL of the solution prepared for 
the test for Appearance of solution to a 10-mL volumetric 
fiask, and dilute with water to volume. 

Procedurę —To 10 mL each of the Iron standard solution 
and the Test solution add 2.0 mL of the Citric add solution 
and 0,1 mL of thioglycolic acid. Make alkaline to litmiis with 
ammonia water, ano dilute with water to 20 mL. After 
5 minutes, any pink color in the Test solution is not morę 
intense than that in the Iron standard solution. 

Mag o es i mm and alkalineearth metals— To 200 mL of 
water add 0.1 g of hydroxylamine hydrochJoride, 10 mL of 
pH 10.0 ammonia^ammonium chioride buffer (prepared by 
dissoMng 5.4 g of ammonium chioride In 20 mL of water, 
adding 20 mL of ammonium hydroxide, and diluting to 
100 mL), 1 mL of 0 1 M zinc sulfate, and about 0,2 g of 
eriochrome black T tnturation. Heat to about 40°. Titrate 
this solution (see Titnmetry (541)) with 0.01 M edetate diso- 
dium VS until the violet color changes to deep blue. To this 


solution add 10,0 g of Sodium Bromide dIssolved in 100 mL 
of water If the color changes to violet, titrate the solution 
with 0.01 M edetate disocfium VS to a deep blue endpoint 
The volume of 0.01 M edetate disodium consumed in the 
second titration does not exceed 5.0 ml (0.02%, calcu la ted 
as Ca). 


Delete the fołłowing: 

# Heavy metals, Method I (231); not morę than 10 ppm, 

• (Olfitial l-|an-201&J 

Assay— 

Nitric add solution —Dilute 14 mL of nitric add with water 
to 1 00 ml, 

Ferric ammonium sulfate so/ut/on—Transfer 10 g of ferric 
ammonium sulfate to a 100-mL volumetnc fiask. Dissolve in 
and dilute with water to volume. 

Procedurę—Dissolve 2.000 g of Sodium Bromide in water, 
and dilute with water to 100.0 mL. To 10,0 ml of the solu¬ 
tion add 50 mL of water, 5 mL of Nitric add solution, 

25,0 mL of silver nitrate V5, and 2 mL of dibutyl phthalate. 
Mix, and back titrate the excess stlver nitrate with ammo¬ 
nium thiocyanate V5 (see Titrimetry (541)), using 2 mL of 
Ferie ammonium sulfate solution as the indicator, shaking 
vigorously towards the endpoint. Each mL of 0.1 M srlver 
nitrate is equivalent to 10.29 mg of NaBr. Calculate the per¬ 
cent eon tent of Sodium Bromide, corrected for the chioride 
content, by the formula; 

o - 2.90 2b 

in which a is the percent content of NaBr and NaCI ob- 
tained, calcu la ted as NaBr; and b is the percent content of 
chlorides. 


Sodium Bromide Compounded! 

Injectfon, Veteriraary 

DEFINITION 

Sodium Bromide Compounded Injection, Veterinary contains 
NLT 27 mg and NMT 33 mg of Sodium Bromide (NaBr) 
er mL, equivalent to NLT 21.0 mg and NMT 25.6 mg of 
romide (Br) per mL. 

Prepare Sodium bromide Compounded Injection, Vetehnary 
as follows (see Pharmaceutical Compounding—Stenie Prepa - 
rations (797)). 


Sodium Bromide 

3.0 a 

Sterile Water for Injection, USP , a sufficrent quantity to 
make 

100 mL 


Dissolve the Sodium Bromide in Stenie Water for Injection with 
mixing. Sterilize by a sultable means such as sterile filtra- 
tion or autodaving. 

ASSAY 
« Procedurę 

TCA solution: 20% (w/v) trichloroacetic add in water 

Cold chioride solution: 5 mg/mL of gold chioride in 
water 

Standard stock solution: DEssolve LJSP Sodium Bromide 
RS in water to obtain a solution with a nominał concen- 
tration of 20 mg/mL of bromide. 

Standard Solutions: Prepare four Solutions of known 
concentrations of about 2.0, 1.0, 0.5, and 0,25 mg/mL 
of bromide from Standard stock solution and water. 

Sam ple solution: Dilute Injection, Veterinary quantlta- 
tively with water (1:19). 
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Blank; Water 
Instrumentai conditions 
(See Ultravioiet- Visibie Spectroscopy {857),) 

Modę: Vis 

Analytkal wave!ength; 440 nm 
System suitability 

Samples: Standard Solutions and Blank 

Suitability requirements 

Correlation coefficient: NLT 0,99, linear regression 
of the Standard Solutions 
Analysis 

Samples; Sample soiution and Blank 
To 750-jiL aliquots of each Sample add 500 pL of TCA 
soiution and 250 iiL of G ofd chloride soiution . Mix on a 
vortex mixer, and immediately read the absorbance of 
each Sample. 

Calculate the concentration of bromide (Br), m mg/mL, 
In the portion of injection, Vetennary taken: 

Result = C x D 

C m. concentration of thc Sample soiution (mg/mL) 
calculated from the standard tun/e 
D = dslution factor of the Sample soiution (20) 
Acceptance criteria: 21.0-25.6 mg/mL of bromide (Br) 

SPECIFIC TESTS 

• Bacterial Endotoxins Test (85): NMT 0.03 USP Endo- 
toxin Units/mg of sodium bromide 

• Stemlity Tests (71): Meets the reqŁiirements 

• Other Requirements: It meets the requirements in Label- 

ing (7), Labels and Labeling for Injectable Products. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in single-dose eon tam- 
ers, preferably of Type I glass, and storę in a refrigerator 

* Beyond-Use Datę: In the absence of passing a steriiity 
test and endotoxin test, the storage conditions for Phar- 
maceutical Compounding—5teriie Preparations (797), High- 
Risk Level CSPs apply. After successful completion of steril- 
ity and endotoxin testing, NMT 180 days after the datę 
on which it was compounded when stored in a 
refrigerator. 

o Labeling: Label to State the Beyond-Use Datę. Labei to 
State that it is for infusion only at a ratę not to exceed 
150 mg of sodium bromide per kg of body weight per 
hour. tabel to State that it is for veterinary use only. 

* USP Referenci Standaros (11) 

USP Endotoxin RS 
USP Sodium Bromide RS 


A5SAY 

* PROCEDURĘ 

TCA soiution: 20% (w/v) trichloroacetic acid in water 
Gold chloride soiution: 5 mg/mL of gold chloride in 
water 

Standard stock soiution; Dlssolve USP Sodium Bromide 
RS in water to obtain a soiution with a nominał concen¬ 
tration of 20 mg/mL of bromide. 

Standard Solutions: Prepare four Solutions of known 
concentrations of about 2.0 # 1.0, 0.5, and 0.25 mg/mL 
of bromide from Standard stock soiution in water, 
Sample soiution: Dilute Orał Soiution, Veterinary quan- 
titatively with water (1:99), 

Blank: Water 
Instrumentai conditions 
(See Ultraviotet'Vjsibfe Spectroscopy (857).) 

Modę: Vis 

Analytkal wavelength; 440 nm 
System suitability 

Samples: Standard Solutions and Blank 

Suitability requirements 

Correlation coefficient: NLT 0.99, linear regression 
of the Standard Solutions 
Analysis 

Samples: Sample soiution and Blank 
To 750-j.iL aliguots of each Sample add 500 pL of TCA 
soiution and 250 pi of Gold chloride soiution. Mix on a 
vortex mixer, and immediately read the absorbance of 
each Sample. 

Calculate the concentration of bromide (Br), in mg/mL, 
in the portion of Orał Soiution, Veterinary taken: 

Result = C x D 

C = concentration of the Sample soiution (mg/mL) 
calculated from the standard curve 
D - dilution factor of the Sample soiution (100) 
Acceptance criteria: 151-1 85 mg/mL of bromide (Br) 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Package m a tlght Container, 

and storę in a refrigerator. 

* Beyond-Use Datę: NMT 180 days after the datę on 

which it was compounded when stored in a refrigerator 

* Labeling; Label to State the Beyond-Use Datę. tabel to 

State that it is for veterinary use only. 

■ USP Referenci Standards (11) 

USP Sodium Bromide RS 


Sodium Bromide Compounded Orał 
Soiution, Veterinary 

DEFINITION 

Sodium Bromide Compounded Orał Soiution, Veterinary 
contains NLT 194.4 mg and NMT 237.6 mg of sodium 
bromide (NaBr) per mL equivalenf to NLT 151 mg and 
NMT 185 mg of bromide (Br) per mL. 

Prepare Sodium Bromide Compounded Orał Soiution, Veter 
inary as fotlows (see Pharmaceutical Compounding — Non - 
stenie Preparations (795)), 


Sodium Bromide 

21.6 a 

Purified Water 

60 mL 

Corn SyruD. fCC a suffident auantity to make 

100 mL 


Dissolve the Sodium Bromide in Purified Woter. Add C orn 
Syrup to bring the prepa radon to finał volume with 
mixing. 


Sodium Butyrate 


C 4 H,Na0 3 110.09 
Butyric acid, sodium salt, 

Sodium butyrate [156-54-7]. 

» Sodium Butyrate contains not less than 
98.0 percent and not morę than 101.0 pereent of 
C^NaCh, calculated on the anhydrous basis. 

Packaging and storage— Preserve in tlght eon tai n ers, and 
storę at controlled room temperaturę. 

Labeling —Labei It to indlcate that rt is intended for use in 
compounding dosage forms for rectal use only. 

USP Reference standard; (11)— 

USP Sodium Butyrate RS 
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Identification— 

A: (nfrareć Absorption (197K), on the undried sperimen, 
B: A solution (1 in 10) rneets the reąuirements of the 
tests for Sodium (191). 

Alkalinity—Dissolve 2.0 g in 20 mL of water, and add 1 
drop of pnenolphthalein T$: if a pink color is produced, it is 
discharged by Ó.50 mL of 0.10 N sulfuric add, 

Water Determination, Method I (921): not morę than 

1 . 0 %. 


Deleie the faltowing: 

*Heavy metals, Method U (231): 0,001%.# {oam r-|a^oie> 
Assay^Dissolve about 200 mg of Sodium Butyrate, accu- 
rately weighed, in 50 mL of głacial acetic acid. Add 1 drop 
of crysta! violet T$, and titrate with 0.1 N perchloric acid to 
a green endpornt Perform a bfank determination, and make 
any necessary correction, Each mL of 0.1 W perchloric acid 
is equivalent to 11,01 mg of QH ? Na0 2 . 


Sodium Chloride _ 

Portions of this monograph that are national USP text^ and 
are not part of the narmonized text, are marked with 
symbois (♦*) to specify this fact, 

NaCI 58.44 

Sodium Chloride [7647-14-5]. 

DEFiNITION 

Sodium Chloride contains NIT 99.0% and NMT 100.5% of 
sodium chloride (NaCI), calculated on the dried basis. 

IDENTIFICATION 

* A, Identification Tests—General (191), Sodium: Meets 

the requirements 

« B. Chloride 

Sample solution: 3 mg of Sodium Chloride in 2 mL of 
water 

Analysis: Acidify the Sample solution with diluted nitric 
acid, and add 0.4 mL of stlver nitrate TS, Shake, and 
allow to stand. A curdled, white precipitate is formed. 
Centrifuge, wash the precipitate with three 1 -mL por- 
tions of water, and discard the washings, Carry out this 
opera tion rapidly in subdued light, disregarding the fact 
that the supernatanl may not become perfectly elear, 
Suspend the precipitate in 2 mL of water, and add 
1.5 ml of 10 N ammonium hydroxide, 

Acceptance criteria: The precipitate dissolves easily 
with the possible exception of a few large partides, 
which dissolve morę slowty. 

ASSAY 

* Procedurę 

Sample: 50 mq of Sodium Chloride 
Analysis: Dissolve the Sample in 50 mL of water, and 
titrate with OJ N silver nitrate VS (see Titrimetry (541)), 
determining the endpoint potentiometrically. Each mL 
of 0J N silver nitrate is equivalent to 5.844 mg of so¬ 
dium chloride (NaCI). 

Acceptance criteria: 99.Q%-100,5% on the dried basis 

IMPURITIES 

* Aluminum (where it is labeled as intended for use in the 

manufacture of peritoneal dialysis Solutions, hemodiatysis 
Solutions, or hemofiltration solu tions) 

Buffer: Dissolve 50 g of ammonium acetate in 150 mL 
of water, adjust with glacial acetic add to a pH of 6.0, 
and dilute with water to 250 mL, 

Aluminum standard solution: To 352 mg of aluminum 
potassium sulfate in a 100-mL volumetric fiask add a 


few ml of water, and swirl to dissolve. Add 20 mL of 
diluted sulfuric acid, dilute with water to volumą and 
mix. Immediately before use, transfer 1.0 mL of this so¬ 
lution to a TOO-mL voiumetric fiask, and dilute with 
water to volume. 

Sample solution: Dissolve 20,0 g of Sodium Chloride in 
100 mL of water, and add 10 ml of Buffer . Extract this 
soiution with successive portions of 20, 20, and 10 mL 
of a 0,5% solution of 8-nydroxyquinoline in chloroform, 
combintng the chloroform extracts in a 50-mL volumet- 
ric fiask, Dilute the combined extracts with chloroform 
to volume. 

Standard solution: Prepare a mixture of 2.0 mL of Alu¬ 
minum standard solution , 10,0 ml of Buffer, and 98 mL 
of water, Extract this mixture as described for the Sam¬ 
ple solution , and dilute the combined extracts with chlo¬ 
roform to volume. 

Blank solution: Prepare a mixture of 10 mL of Buffer 
and 100 mL of water, Extract this mixture as described 
for Sample solution, and dilute the combined extracts 
with chloroform to volume, 

Instruments! conditions 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluorescence 
Exritation wavelength; 392 nm 
Emission wavelength: 518 nm 
Analysis 

Sam pies: Sample solution, Standard solution , and Blank 
solution* Use the Blank solution to set the instrument to 
zero, 

Determine the fluorescence intensities of the Sample 
solution and Standard solution, 

Acceptance criteria: The fluorescence of the Sample so¬ 
lution does not exceed that of the Standard soiution 
(0.2 ppm). 

* +ARSENIC (211), Method t: NMT 1 ppm* 

* Bariom 

Analysis: To 5 mL of the solution prepared for the test 
for Appearance of Solution add 2 mL of 2 N sulfuric acid 
and 5 mL of water, as test solution. To another 5 mL of 
the solution prepared for the test for Appearance of So¬ 
lution add 7 mL of water, as reference solution. Let 
stand for 2 h. 

Acceptance criteria: Any opalescence in the test solu¬ 
tion is not morę intense than that in the reference 
solution. 

« FERROCYANIDES 

Sample solution: Dissolve 2,0 g in 6 mL of water, 
Analysis: To the Sample solution add 0.5 mL of a mix- 
turę of 5 mL of fenie ammonium sulfate solution 
(10 mg/mt in 2,5 g/L (0.05 N) of sulfuric acid) and 
95 mL of ferrous sulfate solution (10 mg/mL in water). 
Acceptance criteria: No blue color develops in 10 min. 

* II OD i DES 

Sample: 5 g of Sodium Chloride 
Analysis: Moisten the Sample by the dropwtse additśon 
of a freshly prepared mixture of 0,15 ml of sodium ni- 
trite solution (100 mg/mL), 2 mL of 1 N sulfuric add, 

25 mL of iodide-free starch TS, and 25 mL of water. Af- 
ter 5 min, examine the substance in natural light, 
Acceptance criteria: No blue color is observea. 

* Iron 

Sample solution: Use a 10-mL portion of the solution 
prepared for the test for Appearance of Solution. 

Standard solution: Immediately before use, dilute Stan¬ 
dard Iron Solution (see Iron <241» 1 to 10 with water, 
This solution contains the equivalent of 1 pg/mL of iron. 
Cornbme 4 mL of this solution and 6 mL of water. 
Analysis: To each of the Solutions add 2 mL of a 
200-mg/mL solution of citric acid and 0.1 mL of thio- 
glycolic acid, Mix, make alkaline with stronger ammo- 
nia water, and dilute with water to 20 mL. 

Acceptance criteria: After 5 min, any pink color in the 
Sample solution is not morę intense than that from the 

r+_aiUT i ^s 
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* Limit of Bromides 

[Notę —Prepare the Sampte so/utron and the Standard so¬ 
lution concomitantly.] 

Standard solution: To 5.0 ml of a solution containing 

3 pg/ml of potassium bromide add 2.0 mL of pH 

4 J phenol red TS and 1.0 ml of chloraminę T solution 
(0.1 mg/mL), and mix immediately. After 2 min, add 
OJ 5 m'L of 0*1 N sodium thiosulfate, mix, and di lute 
with water to 10.0 mL 

Sample solution: To 0.5 mL of the solution prepared 
for the test for Appearonce of Solution add 4.0 mL of 
water, 2,0 mL of pH 4.7 phenol red TS, and LG ml of 
chloraminę I solution (0.1 mg/mL), and mix immedi¬ 
ately. After 2 min, add 0.15 mL of 0.1 N sodium thio¬ 
sulfate, mix, and dilute with water to 10.0 mL. 
Instrumental conditions 
(See Uitraviolet-Visihle Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavelength: 590 nm 
Comparison liguid: Water 
Analysis 

Samples; Standard solution and Sample solution 
Acceptance criteria: The absorbance of the Sample so- 
lutbn is not greater than that of the Standard solution 
(NMT 100 ppm), 

O LIMIT OF PHOSPHATES 

Sulfomolybdic add solution: Dtssoh/e with heating 
2.5 g of ammonium molybdate in 20 mL of water. Di¬ 
lute 28 mL of sulfurlc acid in 50 mL of water, then cool. 
Mix the two Solutions, and dilute with water to T00 mL, 
Phosphate standard stock solution: 0.716 mg/mL of 
monobasic potassium phosphate En water 
Phosphate standard solution: 7,16 pg/ml from Phos¬ 
phate standard stock soiution in water, [Notę —Prepare 
this solution fresh.] 

Standard solution: Dilute 2 mL of the Phosphate stan¬ 
dard solution with water to 100 mL. 

Sample solution: Dilute 2 mL of the solution prepared 
in the test for Appearonce of Solution with water to 
100 ml, 

Analysis: To the Standard solution and the Sample solu¬ 
tion add 4 mL of Sulfomolybdic add solution, and add 
0.1 mL of a mixture of 1 mL of stronger acid stannous 
chloride TS and 10 mL of 2 N hydrochloric acid. After 
10 min, compare the colors of 20 mL of each solution. 
Accep tance criteria: Any color in the Sample solution is 
not morę tntense than that in the Standara solution 
(NMT 25 ppm). 

e Limit of Potassium (where it is labeled as intended for 
use in the manufacture of injectabie dosage forms, peri- 
toneal dialysis Solutions, hemodialysis Solutions, or 
hemofiltration Solutions) 

[Notę —The Standard solution and the Sample solution 
may be modified, if necessary, to obtain Solutions of 
suitable eoncentrations adaptabfe to the linear or worL 
ing rangę of the Instrument,] 

Standard Solutions: Dissolve 1,144 g of potassium 
chloride, prevtously dried at 105° for 3 h, tn water. Di¬ 
lute with water to 1 000 mL, and mix. This solution con- 
tains the equivalent of 600 pg/mL of potassium, Dilute 
as reguired to obtain NLT 3 Solutions at eoncentrations 
that span the expected value in the Sample solution. 
Sample solution: Transfer 1,00 g of Sodium Chloride to 
a 100-mL yotumetric fiask. Add water and swirl to dis- 
solve, dilute with water to volume, and mix* 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 766.5 nm 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions and Sample solution 
Measure, at Eeast three Et mes, the emission intensity of 
the Sample solution and the Standard Solutions. Pre- 


ings obtained with the Standard Solutions, and deter- 
mine the concentration of potassium in the Sample 
solution , 

Acceptance criteria: NMT 500 ppm 
o Magnesium and Alkaline-Earth Metals 

Buffer: Prepare pH 10.0 ammonia-ammonium chloride 
buffer by dissolving 5.4 g of ammonium chloride in 
20 mL of water, aading 20 mL of ammonium hydrox- 
ide, and diluting with water to 100 mL 
Analysis: To 200 mL of water add OJ g of hydroxyla¬ 
minę hydrochlonde, 10 mL of Buffer, 1 ml gt 0.1 M 
zinc sulfate, and 0.15 g of eriochrome black T tritura- 
tion. Heat to 40°. Titrate this solution with 0.01 M ede- 
tatę disodium VS until the violet color changes to deep 
blue. To this solution add 10.0 g of Sodium Chloride 
dissolved in 100 mL of water. If the color changes to 
violet, titrate the solution with 0,01 M edetate diso¬ 
dium VS to a deep blue endpoint 
Acceptance criteria: The vo(ume of 0,01 M edetate di- 
sodium consumed in the second titration does not ex- 
ceed 2,5 mL (NMT 100 ppm, calculated as Ca). 

* NlTRJTES 

Sample solution: To 1 0 mL of the solution prepared in 
the test for Appearonce of Solution add 10 mL of water. 
Instrumental conditions 
(See Ultmviolet-Visible Spectroscopy (857).) 

Modę: UV-Vls 

Analytical wavelength: 354 nm 
Celi: 1 cm 
Analysis 

Sample: Sample solution 
Acceptance criteria: Absorbance is NMT 0,01. 

o Sulfate 

[Notę—A li Solutions used for this test must be prepared 
with distllled water.] 

Sulfate standard solution A: To 181 mg of potassium 
suifate in a 100-mL vo!umetnc fiask add a few mL of 
30% alcohol. Swirl to dissolve, dilute with 30% alcohof 
to volume, and mrx. Immediately before usą transfer 
10.0 mL of this solution to a 1000-mL volumetric fiask, 
and dilute with 30% alcohol to vo!ume (TO pg/mL of 
sulfate). 

Sulfate standard solution B: To 181 mg of potassium 
sulfate in a 100-mL vo!umetric fiask add a few mL of 
water. Swirl to dissolve, dilute with water to vo!ume, 
and mix, Immediately before use, transfer 10,0 mL of 
this solution to a 1000-mL vo!umetric fiask, and dilute 
with water to vo!ume (10 pg/mL of sulfate), 

Sodium chloride solution: 50 mg/mL of Sodium Chlo¬ 
ride in water 

Barium chloride solution: 250 mg/mL of barium chlo¬ 
ride in water 

Standard solution: To 1.5 mL of Sulfate standard solu¬ 
tion A add 1 ml of Barium chloride solution. Shake, and 
allow to stand for 1 min. To 2,5 mL of the resulting 
suspension add 15 mL of Sulfate standard soiution B and 
0.5 mL of 5 N aoetic acid, and mix. 

Sample solution: To 1.5 mL of Sulfate standard soiution 
A add 1 ml of Barium chloride solution. Shake, and allow 
to stand for 1 min. To 2.5 mL of the resutting suspen- 
sion add 15 mL of Sodium chloride solution and 0,5 ml 
of 5 N acetic acid, and mfx. 

Acceptance criteria: Any opafescence produced in the 
Sample solution after 5 min stand ing is NMT that pro 
duced in the Standard solution (200 ppm). 

Delcie the foliowing: 

Heavy Metals (231), Method I: NMT 5 ppm* m ^\ 

2010) 

SPECIFffC TESTS 

• ł APPEARANCE OF SOLUTION: Dissolve 20.0 g of Sodium 
Chloride in carbon dioxide-free water, and dilute with 




the same solvent to 100.0 mL This solution is elear and 
coJorJess.* * 

* Acidity or aikaunjty 

AnaJysjs: To 20 mL of the solution prepared for the test 
for Appearanoe of Solution add 0.1 mL of bromothymol 
bfue T5. 

Acceptance critena: NMT 0.5 mL of 0.01 N hydrochlo- 
ric acid or 0.01 N sodium hydroxide is reguirea to 
change the color of this solution. 

* LOSS ON DRYINC <731) 

Sample: 1.000 g 

Anafysis; Dry the Sample in an oven at 105° for 2 h. 
Acceptance criteria: NMT 0.5% 

* * Bacterial Endotoxins Test <a5): The level of bacterial 
endotoxins is such that the requirement under the rele- 
vant dosage form monograph(s) In which Sodium Chlo- 
ride is used can be met. Where the labę! states that So¬ 
dium Chloride must be subjected to fu rther processmg 
during the preparation of injectable dosage forms, the 
levd of bacterial endotoxms is such that the reguirement 
under the relevant dosage form monograph(s) in which 
Sodium Chloride is used can be met* 

* ł Ster hity Tests (71): Where the labę! States that Sodium 
Chloride is sterile, it meets the requirements for Sterility 
under the reievant dosage form monograph(s) in which 
Sodium Chloride is usecT* 

ADDITiONAL REQUIREMENTS 

* *Packaging and S tor a ge : Preserve in well-closed ton- 
tainers.* 

■ + Labeling: Where Sodium Chloride is intended for use In 
the manufacture of injectable dosage forms, peritoneal 
dialysis Solutions, hemodiaiysis Solutions, or hemofiltra- 
tion Solutions, it is so labeled. Where Sodium Chloride 
must be subjected to further processmg during the prep¬ 
aration of injectable dosage forms to ensure acceptable 
levels of bacterial endotoxins, it is so labeled. Where So- 
dium Chloride is sterile, it is so labeled.* 

O USP Reference standards (11) 

USP Endotoxin RS 


Sodium Chloride Injection 

DEFINmON 

Sodium Chloride Injection is a sterile solution of Sodium 
Chloride in Water for Injection. It contains no antimicro- 
bial agents. It contains NLT 95.0% and NMT 105.0% of 
the labeled amount of sodium chloride (NaCI). 

IDENTIFICATION 

• A. Identification Tests—General, Sodium (191) and Cb/o- 

ride <191): Meets the requirements 

A55AY 

• Procedurę 

Sample solution: Transfer a volume of Injection, equiv- 
a lent to 90 mg of sodium chloride, into a conica! fiask. 
Add water, if necessary, to bring the voIume to 10 mL, 
and add 10 mL of olacial acetic acid, 75 mL of metha- 
nol, and 3 drops ofeosin Y TS, 

Analysis: Titrate, with shaking, with 0.1 N silver nitrate 
VS to a pink endpoint. Each mL of 0.1 N silver nitrate is 
equivalent to 5.844 mg of sodium chloride (NaCI), 
Acceptance criteria: 95,0%-l 05.0% 

IMPURITIES 

o IRON (241) 

Test preparation: Di lute 5.0 mL of Injection with water 
to 45 ml, and add 2 mL of hydrach loric acid. 


Acceptance critena: NMT 2 ppm 

Delete the followłng: 

** Heavy Metals, Method l <231) 

Test preparation: Place a volume of Injection, egu ta¬ 
lent to T.O g of sodium chloride, in a suitable vesseL If 
necessary, evaporate to a volume of about 20 mL. 
Analysis: To the Test preparation add 2 mL of 1 N acetic 
acid, then dilute with water to 25 mL. Proceed as di- 
rected, except use 1 mL of Standard Lead Solution 
(10 jig of Pb) in the Standard Preparation and in the 
Monitor Preparation. 

Acceptance criteria: NMT 10 ppm, based on the 
amount of sodium chloride* t>n- 2 oi 8 > 

SFECiFIC TESTS 

• PH (791): 4.5-7.0 

• Paruculate Matter in Injections (788): Meets the 
requirements 

• Bacterial Endotoxims Test (85): NMT 0.5 USP Endo- 
toxin Unit/mL where the labeled amount of sodium chlo- 
ride in the Injection is between 0.5% and 0.9%, and 
NMT 3.6 USP Endotoxin Units/mL where the labeled 
amount of sodium chloride in the Injection is between 
3.0% and 24.3% 

• Other REguiREMENTS: ft meets the requirements in injec¬ 
tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type II glass. 

• Labeung: The la bel States the total osmolar concentra- 
tion in mOsmoI/L. Where the contents are less than 

i 00 mL, or where the label states that the Injection is not 
for direct injection but is to be diluted before use, the 
tabel alternativeiy may State the total osmolar concentra- 
tion In mOsmol/mL. 

• USP Reference Standards (11) 

USP Endotoxin RS 


Bacteriostatic Sodium Chloride 
Injection 

DEFINITfON 

Bacteriostatic Sodium Chloride Injection is a sterile, isotonic 
solution of Sodium Chloride in Water for Injection, and it 
contains one or morę suitable anlimicrobiat agents. It 
eon tai ns NLT 0.85% and NMT 0.95% of Nad 

[Notę—U se Bacteriostatic Sodium Chloride Injection with 
due regard for the compatibility of the antimicrobial 
agent or agents it contains witn the particular medicinal 
substance that is to be dissolved or diluted.] 

IDENTIFICATION 

* Identification Tests—General, Sodium (191) and Chloride 
(191): Meets the reguirements 

ASSAY 
« Procedurę 

Sample solution: Equivalent to 90 mg of sodium chlo¬ 
ride from the volume of Injection. Add water, if neces¬ 
sary, to bring the volume to 10 mL, and add 10 mL of 
glacial acetic acid, 75 mL of methanol, and 3 drops of 
eosin Y TS. 

Analysis: Titrate, with shaking, with 0.1 N silver nitrate 
VS to a pink endpoint Each mL of 0.1 N silver nitrate is 
equivalertt to 5.844 mg of NaCI. 

Acceptance criteria: G.85%-0,95% 
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BMPURITIE5 
Bnorganic Impurifies 
® Iron (241) 

Test preparation: Di lute 5.0 mL of Injection with water 
to 45 mL, and add 2 mL of hydrochloric acid. 
Acceptance criteria: NMT 2 ppm 

Dełete the following: 

*• Heavy Metals, Method 1(2 31) 

Test preparation: Place a volume of Injection, equiva- 
lent to I.Og of sodium chloride, in a suitable vessel. ff 
necessary, evaporate to a volume of 20 mL, add 2 mL 
of 1 N acetic add, then di lute with water to 25 mL. 
Analysis: Proceed as directed, except use 1 mL of Stan¬ 
dard Leod Solution (10 ug of Pb) in the Standard Prepa¬ 
ration and in the Mon/tar Preparation. 

Acceptance criteria: NMT 10 ppm, based on the 
amount of sodium chloride* (orficiai T-i*n- 2 ois> 

5PEGIFK TE5T5 

• AntimicroB i al Agent(S): It meets the requtrements under 
Antimicrobial Effectiveness Testing (51), and meets the la- 
beled claim for content of the antimicrobial agent(s) as 
determlned by the method setforth under Antimicrobial 
Agents—Content (341), except use the following proce- 
dure when methylparaben and propylparaben are used 
as the antimicrobial agents. 

Mobile phase: Methanol and water (7:3) 

Standard stock solution: 1.2 mg/mL of USP Methylpar- 
aben RS and 0,12 mg/mL of USP Propyiparaben RS in 
methanol 

Standard solution: Pipet 5 mL of the Standard stock so- 
iution into a 50-mL volumetric fiask, add by pipet 
30 mL of methanol, and di lute wlth water to yoiume. 
Sample solution: Pipet 1 mL of Injection Into a 10-mL 
volumetric fiask, ado by pipet 7.0 mL of methanol, and 
di lute with water to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Coiumnt 4-mm x 30-cm; packing LI 
Ffow ratę: 1,5 m L/m In 
Injection size: 12 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Capacity factor: 0,52 for methylparaben and 1.05 
for propyiparaben 

Resolution: NLT 2.0 between the methylparaben and 
propyiparaben peaks 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the concentration, in mg/mL, of methylpara¬ 
ben or propyiparaben in the portion of Injection taken: 

Result - (ru/r s ) x Cs 

r u - peak height from the Sample solution 

vs = peak height from the Standard solution 

C s = concentratlon of USP Methylparaben RS or 
USP Propyiparaben RS in the Standard 
solution (mg/mL) 

a Particulate Matter in Injections (788): Meets the re- 
qulrements for smallwolume injectfons 
« pH (791): 4,5-7.0 

p Bacterial Endotokins Test (85): NMT 1.0 USP Endo- 
toxin U nit/m L 

® Other Requirements: It meets the regulrements under 
injections and Impfanted Drag Products (1). 


ADDITIONAL REQUIREMENTS 

* PACKAGiNC AND STO RACE: Preserve in single-dose or mul- 

tiple-dose containers, of not larger than 30-mL size, pref- 
erably of Type I or Type U glass, 

■ Labeling: Label if to indicate the name(s) and propor- 
tion(s) of the added antimicrobial agent(s). Label it also 
to include the statement: NOT FOR USE IN NEWBORNS, 
in boldface Capital letters, on the label immediately 
under the offidal na me, printed in a contrasting color, 
preferably red. Alternatively, the statement may be 
placed prominently elsewhere on the label if the state¬ 
ment is enclosed wfthfn a box. Label it also to include 
the statement: NOT FOR INHALATJON. 

* USP reference standards (11) 

USP Endotoxin RS 
USP Methylparaben RS 
USP Propyiparaben RS 


Sorikam Chloride Crr5gation 

» Sodium Chloride Irrigation is Sodium Chloride 
Injection that has been suitably packaged, and it 
contains no antimicrobial agents, It contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of NaCI, 

Packaging and storage— Preserve in single-dose glass or 
plastic containers. Glass containers are preferably of Type I 
or Type II glass. The Container may be designed to empty 
rapidly and may contain a volume of morę than 1 L. 
Labeling —The designation "not for injection" appears 
prominently on the label. 

USP Reference standards (11)— 

LSP Endotoxin RS 

Identification—lt responds to the tests for Sodium (191) 
and for Chloride (191), 

Bacterial Endo£oxms Test (85)—It contains not morę 
than 0,5 USP Endotoxin Unit per mL, 

Sterility Test s (71): meets the reguirements. 


C hangę to read: 

Other reguiremerits —It meets the reąuirements for pH t 
iron, *# (offfdai Man-iomj and Assay under Sodium Chloride Injec- 
tbn. 


Sodium Chloride Ophthałmic Ointment 

DEFINITION 

Sodium Chloride Ophthałmic Ointment is Sodium Chloride 
in a suitable ophthałmic ointment base, It contains NLT 
90.0% and NMT 110.0% of the labeled amount of so¬ 
dium chloride (NaCI). It is stenie. 

IDENTIFICATION 

* A, Identification Tests—General, Sodium (191) 

Sample solution: Transfer a quantity of Ophthałmic 
Ointment, equivalent to about 200 mg of sodium ehlo- 
rlde, to a separator contalning 25 ml of ether, and ex- 
tratt with 5 mL of water. Use the aąueous extract, 
Acceptance criteria: Meets the requirements 

o B. Identification Tests—General, Chloride (191) 

Sample solution: Use the Sample solution from Identifi¬ 
cation test 4. 

Acceptance criteria: Meets the regulrements 









A55AY 

* PROCEDURĘ 

Sample solution: Transfer a quantity of OphthaJmic 
Ointment, equivalent to about 100 mg of sodium chlo¬ 
ride, to a separator containing 50 ml of ether, and ex- 
tract with four 20-mL portions of water. Combine the 
aqueous extracts in a conical fiask, evaporate to a vol- 
ume of about 10 mL, and add 10 mL of glacial acetic 
add, 75 ml of methanol, and 0,5 mL of eosin Y TS, 
Titrimetric system 
Modę: Direct titration 
Ti t rant: 0.1 N silver ni tratę VS 
Endpoint detection; Vrsual 
Analysis: Titrate, with shaking, with Titrant to a pink 
endpoint. 

Calculate the percentage of the labeled amount of so¬ 
dium chloride in the portion of Ophthalmie Ointment 
taken: 

Result - V x N x (F/W) x 100 

V = Titrant voiume consumed by the sample (mL) 

N = Titrant normallty (meq/mL) 

F = equivalent weight of sodium chloride, 

58.44 mg/meq 

W = nominał amount of sodium chloride in the 
Sample solutton (mg) 

Acceptance cnteria: 90*0%-! 10.0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the regulrements 

* Other Requirements: It meets the requirements in 

Ophthalmie Products^Quality Tests (771). 

ADDITJTONAL REQUIREMENT5 

* Packaging and Storage: Preserve in collapstble 

ophthalmie ointment tubes. Storę at controlled room 
temperaturę. Storę away from heat. Protect from 
freezing. 


Sodium Chioride Inhalation Solution 

» Sodium Chloride Inhalation Solution is a sterile 
solution of Sodium Chloride in water purified by 
distillation or by reverse osmosis and rendered 
sterile. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of NaCI. It contains no antimicrobia! 
agents or other added substances. 

Packaging and storage—Preserve in single-dose contain- 
ers. 

Identification—Jt responds to the test for Sodium (191) 
and for Chloride (191). 

SterilEty Tests (71): meets the requirements. 
pH (791): between 4.5 and 7.0. 

Assay—Pipet a volume of Inhalation Solution, equivalent to 
about 90 mg of sodium chloride, into a conical fiask, and 
add 10 mL of glacial acetic add, 75 ml of methanol, and 
0.5 ml of eosin Y TS. Ti tratę, with shaking, with 0.1 N silver 
nitrate VS to a pink endpoint Each ml of OJ N silver ni- 
trate is equivalent to 5.844 mg of NaCI. 


Sodium Chloride Ophthalmk Solution 

» Sodium Chloride Ophthalmie Solution is a ster¬ 
ile solution of Sodium Chloride. It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of sodium 
chloride. It may contain suitabie antimicrobial 
and stabilizing agents. It contains a buffer. 

Packaging and storage—Preserve in tight containers. 
Identification—Heat a portion of Ophthalmie Solution to 
boiling, and filter while hot. After cooling, the filtrate re¬ 
sponds to the tests for Sodium (191) ano for Chloride (191). 
Sterility Tests (71): meets the reąuirements, 
pH (791): between 6.0 and 8.0, 

Assay—Transfer an accurately measured volume of 
Ophtnalmic Solution, equivalent to about 90 mg of sodium 
chloride, rn a roniral fiask, and add 10 mL of gfacial acetic 
add, 75 mL of methanol, and 0.5 mL of eosin Y TS. Titrate, 
with shaking, with OJ N silver nitrate VS to a pink 
endpoint Each mL of OJ N sifver nitrate is equivalent to 
5.844 mg of NaCI. 


Sodium Chloride Tablets 


» Sodium Chloride Tablets contain not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of NaCI. 

Packaging and storage—Preserve in weli-dosed contain¬ 
ers. 

Identification—A filtered extract of Tablets responds to 
the tests for Sodium (191) and for Chloride (191). 
Disintegration (701): 30 minutes. 

U form i ty of dosage units (905): meet the require- 
ments. 

fodide or bromide—Digest 2.0 g of powdered Tablets 
with 25 mL of warm alconol for 3 nours, oool, and filter. 
Evaporate the fiftrate to dryness, dlssołve the restdue in 5 ml 
of water, fUter if necessary, and add 1 mL of chloroform, 
Cautiously introduce, dropwise, with constant agitation, 

5 drops of dilute chlorine TS (1 in 3): the chloroform does 
not atguire a violet, yellow, or orange co lor. 

Barlum—Digest 4.0 g of powdered Tablets with 20 mL of 
water, filter, and divide the solution into two equa! portions. 
To one portion add 2 mL of 2 N suffuric acid and to the 
Other add 2 mL of water: the Solutions are egually elear after 
stand i ng for 2 hours. 

Cakfiiim and magnesium—Digest 1 q of powdered Tab- 
łets with 50 mL of water, and filter. Add 4 ml of 6 N ammo- 
nium hydroxide to the filtrate, and divide the mixture into 
two equal portions. Treat one portion with 1 mL of ammo- 
niLm oxalate T5 and the other portion with 1 mL of dibasic 
sodium phosphate TS: neither mixture becomes turbid 
within 5 minutes. 

Assay—Dissolve a counted number of not less than 20 Tab¬ 
lets in about 100 mL of water, filter into a 500-rnL volumet- 
ric fiask, and wash the odgina I Container and the filter with 
100 mL of water in dividea portions, adding the washings 
to the odgina! filtrate. Dilute with water to volume. Pipet a 
volume of the solution, equivalent to about 90 mg of so¬ 
dium chloride, to a conical fiask, and add 10 mL of glacial 
acetic acid, 75 mL of methanol, and 0.5 mL of eosin Y TS. 
Titrate, with shaking, with OJ N siiver nitrate VS to a pink 
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endpoint. Each mL of OJ N silver nltrate is equivalent to 
5,844 mg of NaCl 


Sodium Chloride Tablets for Solution 

» Sodium Chloride Tablets for Solution are com- 
posed of Sodium Chloride in compressed form, 
containing no added substance. Sodium Chloride 
Tablets for Solution contain not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of NaCl. 

Other requirements— The Sodium Chloride Tablets for 
Solution respond to the Identification test and meet the re- 
quirements for Packaging and storage, lodide or bromide, Bar- 
ium, Caicium and magnesium, Disintegratian, Uniformity of 
dosage units, and Assay under Sodium Chloride Tablets. 


Sodium Citrate 


Orfa 



C 6 H 5 Na 3 0 7 258.07 

1,2,3-Propanetricarboxylic add, 2-hydroxy-, trisodium salt; 

Trisodium dtrate (anhydrous} [68-04-2], 

CsHsNaaO? * 2H 2 0 294JO 

Trisodium dtrate dihydrate [6132-04-3], 

DEF1NITION 

5odiurn Citrate is anhydrous or contarns two molecules of 
water of hydration. It contalns NLT 99.0% and NMT 
100.5% of OHsNazO^ calcufated on the anhydrous basis. 

IDENTIFICATION 

* A. Identification Tests—General, Sodium (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the repuirements 

* B. Identification Tests— General, Citrate (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the reguirements 

* C. Upon ignition, it yields an aJkaline residue that effer- 
vesces when treated with 3 N hydrochloric acid. 

ASSAY 

o Procedurę 

Sample: Add 100 mL of gJacia] acetic acid to 350 mg of 
Sodium Citrate (previously drted at 180 L1 for 18 h) in a 
250-mL beaker. Stir untEI completeJy dissolved. 

Analysis: Titrate with OJ N perchloric add VS, deter- 
mining the endpoint potentiometrically, Perform a 
blank determinatlon, and make any necessary correc- 
tion (see Titrimetry (541)), Each mL of OJ N perchloric 
acid is equivalent to 8,602 mg of CsHsNasO?. 
Acceptance criteria: 99.0%-lQO,5% on the anhydrous 
basis 


IMPURITIES 


Defete the following: 

•• Heavy Metals (231) 

[Notę—U se 50-mL color comparison tubes for preparing 
the Standard preporation. Test preparation, and Monitor 
preparation.] 

Standard preparation: 1,0 mL of Standard iead Sofu- 
tipn and 11 mL of water 

Test stock preparation: 88 mg/mL of anhydrous so¬ 
dium citrate In water 

Test preparation: 1 2 mL of the Test stock preparation 
Monitor preparation: 11 ml of the Test stock prepara - 
tion and 1.0 mL of Standard Lead Solution 
Analysis: Proceed as directed in the chąpter for Proce¬ 
durę , omitting the dilution to 50 mL, 

Acceptance criteria: NMT 1 0 ppm® (ómi Um-Mn 
* Tartrate 

Analysis: To a solution of 1 g in 2 ml of water in a test 
tubę add 1 mL of potassium acetate 15 and 1 mL of 
6 N acetic add. Rub the wali ot the tubę with a glass 
rod. 

Acceptance criteria: No crystalline precipitate is 
formed. 

SPECIFIC TESTS 
O Alkaunity 

Sample solution: 1.0 g In 20 mL of water 
Acceptance criteria: The Sample solution is alkaline to 
litmus paper, but after the addition of 0.20 mL of OJO 
N su [furie add, no pink color is produced by 1 drop of 
phenolphthalein TS. 

o Water Petermination, Method HI (921): Dry a sample at 
1 80 D for 18 h: the anhydrous form loses NMT 1.0% of its 
weight; the hydrous form loses 10.Q%-1 3.0% of Its 
weight 

ADDITIONAL REQUIREMENT5 
® Packaging and Storage: Preserve in tight containers. 
o Labeung: Labę! it to indicate whether it is anhydrous or 
hydrous. 


Sodium Citrate and Citric Acid ©rai 
Solution 


DEFINmON 

Sodium Citrate and Citric Add Ora! Solution is a solution of 
Sodium Citrate and Citric Acid in a suitable agueous me¬ 
dium. It contains, in each 1 00 mL, NLT 2.23 g and NMT 
2.46 g of sodium (Na), and NLT 6.11 g and NMT 6.75 g 
of citrate (C Ó H 5 0 J, equivalent to NLT 9.5 g and NMT 
1 0.5 g of sodium citrate dihydrate (CJ^NasO? * 2H 2 0), 
and NLT 6.34 g and NMT 7.02 g of citric acid monohy- 
drate (CćHyO? ■ H^O), 

IDENTIFICATION 


Dele te the following: 

A. Identification Tests— General (191), Sodium: Meets 
the requirement of the flame tentów 

Add the following: 

A. Sodium Citrate and Citric Acid Orai Solution imparts 
an intense yeltow color to a nonluminous flame.A uma 












• B. 

Sample solution: 2 mL of Orał Solution 
Analysis: Add 2 mL of 15% potassium carbonate TS to 
the Sample sofution, boil, and cooł. Add 4 mL of potas¬ 
sium pyroantimonate TS. 

Acceptance enteria: A dense precipitate is formed (in- 
^ dicates the presence of sodium). 

Sample solution: A dilution of Orał Solution (1 in 20) 
Analysis: Add 5 mL of sodium cobaltinitrite TS to 2 mL 
of Sample solution~ 

Acceptance criteria: Ayellow precipitate is not formed 
immediately (indicates the absence of potassium). 

Change to read: 

• D. Identification Tests^General (191), Chemical IdentiTb 

cation Tests , Citrate 

Sample solution: 3-5 drops of Orał Solution 
Analysis: Add 20 ml of a mixture of pyndine and acetk 
anhydride a (3:1) A i/ JW d to the Sample solution : 
Acceptance criteria: *A light red color is produced. 

AUSP40 

ASSAY 


Change to read: 

• SODiUM 

Sodium stock solution: 58.44 mg/mL of sodium chlo- 
ride prepared as follows. Transfer 14.61 g of sodium 
chloride, previously dried at 105° for 2 h, to a 250-mL 
yplumetric fiask. Dilute with water to volume. 

*±U$N0 

Diluent: 1.04 mg/mL of iithium nitrate in water (equiv- 
alent to 15 mEq per 1000 ml of Iithium) with a suitable 
nonionic surfactant 

Standard stock solution: Pipet 50 mL of the Sodium 
stock solution into a 500-mL yolumetric fiask and 

difute with water to yolume. 

Standard solution: Dilute 50 pL of the Standard stock 
solution with Diluent to 10 mL. 

Sampie stock solution: Transfer a volume of Orał Solu¬ 
tion, equivalent to 1 g of sodium citrate dihydrate, to a 
100-mL yolumetric fiask and dilute with water to 
yolume. 

Sample solution: Dilute 50 jliL of the Sample stock solu¬ 
tion with Diluent to 10 ml. 

Blank: Diluent 
Instrumental conditions 
Modę: Flame photometry 

Analyticai wavelength: Sodium emission linę at 589 
nm 

Analysis 

Samples: Standard solution and Sample solution 
Adjust the flame photometer to read zero with the Dilu¬ 
ent Concomitantly deteimme the sodium flame emis¬ 
sion readings for the Standard solution and the Sample 
solution , 

A Calculate the quantity (g) of sodium (Na) in 100 mL of 
Orał Solution taken: 

Result = (R 0r x ( W/V) xfx (A/M,) x f, 

Ru,.na - sodium emission reading of the Sample 
solution 

bi a = sodium emission reading of the Standard 
solution 

W = weroht of sodium chloride in the Sodium stock 
solution (g) 

V ~ volume of Orał Solution taken (mL) 

F = ratio of the dilution factor of the Sample 
solution to the Standard solution , 0.04 
Ar = atomie weight of sodium, 22.99 


M r - molecular weight of sodium chloride, 58.44 

Fi = conversion factor for each 100 ml of Orał 

Solution, lOOmUuswa 

Acceptance criteria: 2,23-2.46 g of sodium (Na) in 
each 100 mL of Orał Solution 


Change to read: 

* Sodium Citrate 

Cation-exchange column: Mix 10 g of 
styrene-dlyinylbenzene cation-exchange resin with 
50 mL of water in a suitable beaker. ATlow the resin to 
settłe and decanf the supernatant until a slurry of resin 
remains. Pour the slurry into a 15-mm x 30-cm glass 
chromatographic tubę (havtncj a sealed-in, coarse-po- 
rosity fritted disk and fitted with a stopcock), and allow 
to settle as a homogeneous bed. Wash the resin bed 
with about 100 mL of water, closing the stopcock w hen 
the water level is about 2 mm above the resin bed, 
Sample solution: Transfer a yolume of Orał Solution, 
equivafent to 1 q of sodium citrate dihydrate, to a 
100 -mL yolumetric fiask and dilute with water to 
yolume. 

Titrimetric system 
Modę: Direct titration 
Titrant; 0.02 N sodium hydroxide V$ 

Endpoint deteetion; Visual 
Analysis 

Sample: Sample solution 

Pipet 5 ml of the Sampie solution carefully onto the top 
of the resin bed in the Cotion-exchange column . Place a 
250-mL conical fiask befow the column, open the 
stopcock, and a!Iow to flow until the solution has en- 
tered the resin bed. Elute the column with 60 mL of 
water at a flow ratę of about 5 mL/min, colłecting 
about 65 mL of the eluate, Add 5 drops of phenol- 
phthalein TS to the eiuate, swirl the fiask, and Utratę 
with Titrant Record the bu ret reading and calculate 
the volume of Titrant consumed. 

^Calcułale the guantity (g) of sodium citrate dihydrate 
(CńHsNa^O? ■ 2 H 2 O) in 100 mL of the Orał Solution 
taken: 

Result = QVM NxFx (D/V s )] - ((Mit/Mn) x q) x h x F> 

V - voiume of 77fronf consumed by the Sample 
solution (mL) 

N - actuaf normality of the Titrant (mEq/mŁ) 

F = equivalencv factor, 98.05 mg/mEq for sodium 
citrate dihydrate 

D - dilution factor of the Sampie solution, 20 
VS = volume of Orał Solution taken (mL) 

Hi - molecufar weight of sodium citrate dihydrate, 
294.10 

M«i “ molecular weight of citric acid monohydrate, 
210,14 

C = concentration of citric add monohydrate in 

the Sample solution , as obtamed in the Assay 
for Citric Acid (mg/mL) 

F t - conversion factor from mg to g, 0.001 

f 3 = conversion factor for eatii 100 mL of Orał 

Solution, TOOmLAWi^i) 

Acceptance criteria: 9,5-1 0,5 g of sodium citrate dihy¬ 
drate (C 6 HsNa 3 0 7 * 2 H 2 G) in each 100 mL of Orał 
Solution 


Change to read: 

• Citric Acid 

Sample solution: Transfer a yolume of Orał Solution, 
equivalent lo 0.67 g of citric acid monohydrate, fo a 
100-mL yolumetric fiask and dilute with water to 
yolume. 
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Titrimetnc system 
Modę: Direct titration 
Titrant; 0,02 N sodium hydroxide VS 
Endpoint detection: Visual 
Analysis 

Sample: Sampie solution 

Transfer 5 mL of the Sample solution to a suEtabte fiask. 
Add 25 mL of water and 5 drops of phenolphthalein 
TS. Titrate with Titrant to a pink endpoint. Record the 
buret reading and calculate the volume of Titrant 
consumed. 

^Calculate the ąuantity (g) of cltric acid monohydrate 
(CńHeO? ■ FbO) in 100 mL of Ora! Solution taken: 

Result - V x N x F x (D/ V s ) xf ( x h 

V - volume of Titrant consumed by the Sample 
solution (mL) 

N - actual normafity of the Titrant (mEq/mL) 

F = equiva!ency factor, 70,05 mg/mEq for cltric 
acid monohydrate 

D = dilution factor of the Sample solution , 20 
Vi = yoturne of Orał Solution taken (mL) 

Fi - conversion factor from mg to g, 0,001 

f 2 = conversion factor for each 100 mL of Orał 

Solution, 100 mnLjuj^ 

Acceptance criteria: 6.34-7,02 g of citric acid monohy¬ 
drate (CdHsO? ‘ H 2 0) in each 100 mL of Ora! Solution 

PERFORMANCE TEST5 
® Delwerable Voluivie (698) 

For muitiple-unit containers 
Acceptance criteria: Meets the reguirements 
■ SJniformity of Dosage Units (905) 

For singie-unit containers 
Acceptance criteria: Meets the reguirements 

SPECIFIC TEST5 

* pH (791): 4.0-4.4 

ADDITIONAL REQU1REMENT5 

* Packaging and Stgrage: Preserve in tight containers. 


Sodium Fluoride 


NaF 41.99 

Sodium fluoride [7681-49-4], 

DEFINKTION 

Sodium Fluoride contains NLT 98.0% and NMT 102.0% of 
NaF, calculated on the dried basis, 

IDENTIFICATION 

* A. Fluoride 

Sampie: 1 q 

Analysis: Place the Sample in a piatinum crudble in a 
wdfwentilated hood, add 15 mL of suifuric acid, and 
cover the crucible with a piece of elear, polished glass. 
Heat the crucible on a steam bath for 1 h, remove the 
glass cover, rinse it in water, and wipe dry, 

Acceptance criteria: The surface of the glass is etched. 

* B. Identification Tests—General, Sodium (191) 

Sample solution: 1 in 25 

Acceptance criteria: Meets the reąuirements 

ASSAY 
o procedurę 

Sample solution: To 80.0 mg add a mixture of 5 mL of 
acetic anhydride and 20 mL of giaciaJ acetic acid, and 
heat to dissolve. Allow to cooL [NOTĘ—The heating step 
to dissolve the sodium fluoride in the acetic acid mix- 
turę i$ critical. [t is retommended to heat for a mini¬ 
mum of 30 min and use sonication, if netessary, to 


make surę dissolution i$ complete prior to the titration 
step.] 

Analysis: Add 20 ml of dtoxane to the Sample solution. 
Add 1 drop of crystal violetTS, and titrate with 0.1 N 
perchionc acid VS to a green endpoint Fedor m a blank 
determination, and make any necessary correction (see 
Titrimetry (541)). Each mL of 0.1 N perchionc acid is 
equivalent to 4,1 99 mg of NaF. 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Chloride 

Sample solution: 300 mg in 20 mL of water 
Analysis: To the Sampie solution add 200 mg of boric 
add, 1 mL of nitnc add, and 1 mL of 0.1 N sllver 
nitra te. 

Acceptance criteria: Any turbidity produced is NMT 
that of a blank to which has been added 1.0 mL of 
0.0010 N hydrochloric acid (NMT 0.012%), 

Defete the fallowing: 

Heaw Metals (231) 

Test preparation: Place 1 g in a piatinum dish or cruci¬ 
ble, under a hood. Add 1 ml of water and 3 ml of 
suifuric acid, and heat af as Iow a temperaturę as prac- 
ticable until all of the suifuric acid has been expelfed. 
Dt$solve the residue In 20 mL of water, and neutralrze 
the solution to phenolphthalein TS with ammonium hy- 
droxide. Add 1 ml of glacial acetic add, difute with 
water to 45 mL, and fiTter, Use 30 ml of the fil tratę for 
the test. 

Acceptance criteria: NMT 30 ppm® (óm* *\ i-mn-adiB-] 

SPECIFIC TESTS 
® ACIDITY OR ALKALINITY 

Sample: 2,0 g 

Analysis: Dissofve the Sample in 40 mL of water In a 
piatinum dish, Add 1 0 mL of a saturated solution of po- 
tassium nitrate, cool the solution to 0°, and add 3 drops 
of phenolphthalein TS. 

Acceptance criteria: If no color appears, a pink color 
persisttng for 15 s is produced by NMT 2,0 mL of 0.10 
N sodium hydroxide, 3f the solution is colored pink by 
the addition of phenolphthafein TS, it is rendered color- 
fess by NMT 0.50 mL of 0,10 N suifuric add. [Notę— 
Save the neutralized solution for the test for FluosilkateĄ 

* LOSS ON Drying (731): Dry a sampie at 150° for 4 h: it 

ioses NMT 1.0% of its weight. 
a FLUOSILICATE 

Analysis: After the solution from the test for Addity or 
Alka Unity has been neutralized, heat to boi ling, and ti¬ 
trate while hot with 0.10 N sodium hydroxide until a 
permanent pink color is obtained, 

Acceptance criteria: NMT 1,5 mL of 0.10 N sodium 
hydroxide is reguired. 

ADDSTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 

containers. 


Sodium Fluoride Gel 


DEFINITION 

Sodium Fluoride Gel contains NLT 90,0% and NMT 110,0% 
of the labeled amount of NaF, in an aqueous medium 
containing a suitable viscosity-indudng agent. It may con- 
tain a suitable buffering agent. 

[NOTĘ—This monograph is only applicable to Preventive 
treatment gels and is not applicaole to Dentifrices as de- 
fined under 21 CFR 355.3.] 







IDENTIFICATION 
* Procedurę 

Sample: Amount of Gel, equivalent to 500 mg of fluo¬ 
ride ion 

Analysis: Place the Sample in a platinum crudble in a 
well-ventilated hood, and add 15 mL of sulfuric add. 
Cover the crudble with a piece of elear, poltshed glass, 
and heat on a steam bath for 1 h, Remove the glass 
cover, rinse it m water, and dry. 

Acceptance critena: The glass surface exposed to va- 
pors from the crudble h etched. 

ASSAY 
o Procedurę 

[NOTĘ—Storę all Solutions, except the Buffer, in plastic 
containers.] 

Buffer: Dissolve 57 mL of glacial acetic acid, 58 g of 
sodium chforide, and 4 g of {l,2-cyclohexylenedini- 
trilo)tetraacetic add in 500 mL of water. Adjust with 
5 N sodium hydroxide to a pH of 5,25 ± 0,25, and 
dilute with water to 1000 mL. 

Standard solution A: 420 pg/mL of USP Sodium Fluo- 
ride RS, equivalent to 190 pg/mL of fluoride ion (ICH 
M) 

Standard solution B: 19 pg/mL of fluoride ion (ICH 
M), from Standard solution A 

Standard solution C: 1.9 pg/mL of fluoride ion (10^ 
M), from Standard solution B 
Sample solution: Equivalent to 20pg/mL of fiuoride 
from the Gel in water 
Analysis 

Samptes: Standard solution A , Standard solution B, 
Standard solution C, and Sample solution 
Pipet 20 mL of each Standard solution and the Sample 
solution into separate plastic beakers each containmg 
a plastśc-coated stirring bar. Pipet 20 mL of Buffer into 
each beaker. Concomitantfy measure the potentials 
(see pH (791», in mV, of the Solutions from the Stan¬ 
dard Solutions and of the solution from the Sample 
solution , with a pH meter capable of a minimum re- 
producibility of ±0,2 mV ano equipped with a fluo- 
ride-specific, ion-indicating electrode and a suitable 
reference electrode- 

[Nott—W hen ta king measurements, immerse the elec- 
trodes in the solution, stir on a magnetic stirrer having 
an insulated top untll equtlibrium is attained (1-2 
min), and record the potential. Rinse and dry the elec- 
trodes between measurements, taking care to avoid 
damaging the crystal of the spedfic-ion eJectrode.] 

Plot the logarithms of the fluoride-ion concentrations, 
in pg/mL, of each diluted Standard solution versus po- 
tential, in mV. From the measured potential of the 
Sample solution and the standard response linę, deter- 
mine the concentration (C), in pg/mL, of fiuoride ion 
in the Sample solution. 

Calculate the quantity, as a percentage of label daim, 
of fluoride ion in the portion of Gei taken: 

Result = (C/Cy) x 100 

C = concentration of fiuoride ion in the Sample 
solution, (pg/ml), as determined above 
Cu = nominał concentration of fluoride ion in the 
Sample solution (pg/ml) 

Calculate the ąuantity, as a percentage of label claim, 
of sodium fluoride in the portion of Gel taken: 

Result = (C/Cu) x (M f /A f ) x 100 

C - concentration of fluoride ion in the Sample 
solution , (pg/mL), as determined above 
Cu = nominał concentration of sodium fluoride 
(NaF) in the Sample solution (pg/mL) 

M r = mofecular weight of sodium fluoride, 41.99 
A r = atomie weight of fluoride, 19.00 


Acceptance criteria: 9G.G%-110.0% 

SPECIFIC TEST5 

• PH (791): 6.0-8.0. Place about 40 mL in a plastic beaker, 

and determine the pH using a suitable efectrode system. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight, plastic 
containers. 

• Labelinc: Label the Gel in terms of the content of so¬ 
dium fluoride (NaF) and in terms of the content of fluo¬ 
ride ion, 

* USP Reference Standard* <11) 

USP Sodium Fluoride RS 


Sodium Fluoride Orał Solution 


» Sodium Fluoride Orał Solution contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of NaF. 

Packaging and storage— Preserve in tight containers, 
iastic containers being used for Orał Solution having a pH 
elow 7.5, 

LabeBing—Label Orał Solution in terms of the content of 
sodium fluoride (NaF) and in terms of the content of fluo¬ 
ride ion. 

USP Reference standards (11)— 

USP Sodium Fluoride RS 
Identification™ 

A: Transfer 0.1 mL of Orał Solution to a smal! test tubę, 
and add 0,1 mL of a freshty prepared mixture (1:1) of so¬ 
dium alizarinsulfonate solution (1 in 1000) and zirconyl ni- 
trate solution (1 in 1000) in 7 N hydrochloric acid: a yellow 
color is produced. 

B: lf necessary, reduce the volume of a portion of it by 
heating on a steam bath to a reduced volume containing 
about 10 mg of sodium per mL: the solution so obtained 
responds to the tests for Sodium (191). 

Assay— [notę —Storę all Solutions, except Buffer solution , in 
plastic containers.] 

Buffer solution —DissoNe 57 mL of glacial acetic add, 58 g 
of sodium chloride, and 4 g of (1,2-cyclohexyienedinitrilo)- 
tetraacetk add in 500 mL of water. Adjust with 5 N sodium 
hydroxide to a pH of 5.25 ± 0.25, dilute with water to 
1000 mL, and mix. 

Standard preparations—DlssoWe an accurately weighed 
guantity of USP Sodium Fluoride RS quantitatively in water 
to obtain a solution containing 420 pg per mL. Each mL of 
this solution (Standard preparatlon A) contains 190 pg of 
fiugride ion (ICH M). Transfer 25.0 mL of Standard prepara- 
tlon A to a 250-mL voiumetric fiask, dilute with water to 
volume, and mix, This solution (Standord preparation B) con¬ 
tains 19pg of fluoride ion per ml {ICH M). Transfer 
25.0 mL of Standard preparation B to a 250-mL volumetnc 
fiask, dilute with water to volume, and mix. This solution 
(Standard preparation Q contains 1,9 pg of fluoride ion per 
ml (10-^ M). 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 10 mg of fluoride, 
to a 500-mL yolumetric fiask, dilute with water to volume, 
anc mix. 

Procedurę —Pipet 20 mL of each Standard preparation and 
of the Assay preparation into separate plastic beakers each 
containing a plastic-coated stfrring bar. Pipet 20 mL of Buffer 
solution into each beaker. Concomitantly measure the po¬ 
tentials {see pH {791 )) f in mV, of the Solutions from the 
Standard preparations and of the solution from the Assay 
preparation t with a pH meter capable of a minimum repro- 
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ducibility of ±0.2 mV and equrpped with a fluoride-specifrc 
ion-indicating eleetrode and a surtable reference eleetrode. 
[notę—W hen taking measurements, immerse the electrodes 
in the solution, stir on a magnetic stirrer having an insufated 
top untrl egurlibrium is attained (1 to 2 minutes), and record 
the potential. Rinse and dry the electrodes between meas¬ 
urements, taking care to avofd damaging the crystal of the 
specific-ion eleetrode,] Plot the logarithms of the fluoride- 
ion concentrations, in pg per ml, of the Standard prepara¬ 
tom versus potential, in mV. From the measured potential 
of the Assoy preparation and the standard response linę, de- 
termine the concentration, C, in jag per ml, of fluoride ton 
in the Assay preparation. Calculate the guantlty, in mg, of 
fluoride ion in each mL of the Ora! Solution taken by the 
formula: 

0.5 (C/V) 

in which C is the determined concentration of fluoride, in 
pg per ml, in the Assay preparation , and V is the vofume, in 
mL, of Orat Solution taken. Multiply the quantity of fluoride 
ion by 2.21 to obtain the guantity of NaF. 


Sodium Fluoride Tablets 


DEFINITION 

Sodium Fluoride Tablets contain NLT 90.0% and NMT 
Tl0.0% of the labeled amount of sodium fluoride (NaF). 

IDENTIFICATION 

* A. IDENTIFICATION TESTS—GENERAL, Sodium (191) 

Sample solution: Disperse 20 finely powdered Tablets 
in 25 ml of water, shake, and fifter Use the filtrate. 
Acceptance critena: The filtrate meets the 
reguirements. 

« B. 

Sample solution: Evaporate a 10-mL portion of the fil¬ 
trate obtained in Identification test A to dryness, 
Analysis: To the residue add a mtxture of OJ mL of 
fresnly prepared 1 mg/ml sodium alizarinsulfonate solu¬ 
tion and OJ mL of 1 mg/ml zirconyl nitrate in 7 N hy- 
drochloric acid. 

Acceptance critena: A yeflow color is produced. 

ASSAY 

* Procedurę 

[Notę—S torę aII Solutions, except Buffer, in piastic 
containers.] 

Buffer: Dissolve 57 mL of glaciai acetic add, 58 g of 
sodium chloride, and 4 g of (1,2-cycloheKyIenedinitrifo)- 
tetraacetic acld in 500 mL of water. Adjust with 5 N so¬ 
dium hydroxide to a pH of 5.25 ± 0.25, and dilute with 
water to 1000 mL. 

Standard solution Ar 420 pg/mL of USP Sodium Fluo¬ 
ride RS, equivalent to 190 pg/mL of fluoride ron (1Q- 2 
M) 

Standard solution B: 19 pg/mL of fluoride ion (1(H 
M), from Standard solution A 
Standard solution C: 1.9 pg/mL of fluoride ion (TQ-^ 
M), from Standard solution 8 

Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder equlvaient to 10 mg of 
fluoride to a piastic 500-mL conical fiask containmg 
400 ml of water, Heat on a steam bath for 25 min with 
occasional shakmg, and cool to room temperaturę. 
Transfer to a 500-mL voiumetric fiask, and dilute with 
water to volume, 

Analysis 

Samples: Standard solution A, Standard solution B, 
Standard solution C t and Sample solution 
Pipet 20 mL of each Standard solution and of the Sam¬ 
ple solution into separate piastic beakers each eon tai n- 


ing a plastic-coated stirring bar. Pipet 20 mL of Buffer 
into each beaker. Concomitantly measure the poten- 
tials (see pH (791)), in mV, of the Solutions from the 
Standard Solutions and of the solution from the Sample 
solution , with a pH meter capable of a minimum re- 
producibiltty of ±0.2 mV and eguipped with a fluoride- 
spectfic ion-indicating eleetrode and a sultable refer¬ 
ence eleetrode. 

[Notę—W hen taking measurements, immerse the elec¬ 
trodes in the solution, stir on a magnetic stirrer having 
an insulated top until equifibrium is attained (1-2 
min), and record the potential. Rinse and dry the elec¬ 
trodes between measurements, taking care to avoid 
damaging the crystal of the specific-lon eleetrode.] 

Plot the logarithms of the fluoride-ion concentrations, in 
jig/mL, of the Standard Solutions versus potential, in 
mV. From the measured potential of the Sample solu¬ 
tion and the standard response Irne, determine the 
concentration, C, in jig/mL, of fluoride ion in the Sam¬ 
ple solution. 

Calculate the percentage of the labeled amount of fluo- 
ride ion in the portion of the Tablets taken: 

Result = (C/Cy) * TOG 

C - concentration of fluoride ion in the Sample 
solution (pg/mL) 

Ci = nominał concentration of fluoride ion in the 
Sample solution (jig/mL) 

Calculate the percentage of the labeled amount of 
sodium fluoride in the portion of the Tablets taken: 

Result = (C/C„) x (MJAt) x 100 

C - concentration of fluoride ion in the Sampte 
solution (pg/mL) 

Cu - nominał concentration of sodium fluoride in 
the Sample solution (pg/mL) 

M, ~ molecular weight of sodium fluoride, 41.99 
Ar = atomie weight of fluoride, 19.00 
Acceptance critena: 90.0%-J 10.0% 

PERFORMANCE TEST5 

* Disintecration (701): NMT 15 min 

* Uniformitv of Dosace Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storage; Preserve in tight containers. 

* Labeling: Label the Tablets in terms of the content of 
sodium fluoride (NaF) and in terms of the content of 
fluoride ion. Tablets that are to be chewed may be la¬ 
beled as Sodium Fluoride Chewable Tablets. 

* USP reference Standard* (11) 

USP Sodium Fluoride RS 


Sodium Fluoride and Acidulated 
Phosphate Topical Solution 

» Sodium Fluoride and Acidulated Phosphate 
Topical Solution contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amount of fluoride ion. 

Packaging and storage —Preserve in tight piastic Contain¬ 
er. 

Labeling —Label Topical Solution in terms of the content of 
sodium fluoride (NaF) and in terms of the content of fluo¬ 
ride ion. The labeling indicates the Assay test with which the 
article complies if a test other than Test 1 is used. 
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USP Reference standard; (11)— 

USP Sodium Fluoride RS 

pH {791)—Place about 40 ml In a plastic beaker, and deter- 
minę ihe pH using a suitable electrode system: the pH is 
between 3.0 and 4,5, 

Other reguirements—It responds to the Identification tests 
under Sodium Fluonde ond Phosphorie Acid Cel. 

Assay— 

TEST 1 — 

Buffet solution and Standard preparations —Prepare as di- 
rected in the Assay under Sodium Fluoride Orał Solution. 

Assay preparation— Transfer an accurately measured voi- 
ume of Topical Solution, equivalent to about 20 mg of fluo¬ 
ride ion, to a 1000-mL volumetric fiask, add water to dis- 
solve, di lute with water to volume, and mix. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Sodium Fluonde Orał Solution. Calculate the auantity, 
in mg, of fluoride ton in each mL of the Topical Solution 
taken by the formula: 

C/V 

in which 0 is the determined concentratEon of fluoride ion, 
in pg per mL, in the Assay preparation i, and V is the volume, 
in mL, of Topical Solution taken. 

TEST 2 — [notę- —Use Purified Water (resistmty not less than 
18 megohm-cm) for the Mobile phase and alf preparations,] 

Mobile phase—D issolve about 500 mg of anhydrous so¬ 
dium carbonate in 2000 ml of water, add 2,0 mL of 1 N 
sodium hydroxide, mix, and pass through a 0.45-pm nylon 
filter. 

Standard stock preparation —Dissofve a suitable guantity 
of USP Sodium Fluonde RS in water to obtaln a solution 
having a known concentration of about 0,11 mg per mL. 

Standard preparation —Transfer 5.0 mL of the Standard 
stock solution to a 500-mL volumetric fiask, dilute with water 
to volume, and pass through a 0.45-pm nylon or PTFE filter. 
This solution contains about 1.1 pg of sodium fluoride per 
mL, 

Assay preparation —Transfer 10.0 mL of the Topical Solu¬ 
tion to a suitable volumetrft fiask, dilute with water quan- 
titatively, and stepwise if necessary, to obtain a solution hav- 
ing a known concentration of about 1.1 pg of sodium 
fluoride per mL, based on the label daim, and pass through 
a 0.45-fim nylon or PTFE filter, 

Chromatographk system (see Chromatography (621)}—The 
liquid chromatograph is equipped with a conductivrty de- 
tector with a suitable suppression unit and a 4.6-mm x 
25-cm column and a 4.6-mm x 50-mm guard column, both 
contalning packing L46 (see Chromatographlc Reagents 
under Reagents , Indicators , and Solutions). The flow ratę is 
about KO mL per minutę, [notę —It is recommended to use 
polymethylpentene HPIC vtah] Chromatograph the Stan¬ 
dard preparation , and record the peak responses as directed 
for Procedurę: the elution order is fluoride, followed by the 
chloride peak; the resolution, R, between fluoride ancf chlo- 
ride is not less than 1.5; the column efficlency is not less 
than 1500 theoretical plates; the tailang facfor for the fluo¬ 
nde peak Es not morę than 2,0; and the relative standard 
deviation for six replicate injections is not morę than 2.0% 
for the fluoride peak. [NOTĘ —Chloride is an impurity that is 
present tn USP Sodium Fluoride RS,] 

Procedurę —Separately rnject equa! volumes {about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the fluoride peaks, Calculate the per- 


centage, P (w/v), of sodium fluoride in the portion of Topi- 
ca Solution taken by the formula: 

100x0,001 xCs(D/V)(ru/r s ) 

in which 0.001 is the conversion factor from mg to g; Q is 
the concentration, in mg per ml, of sodium fluoride in the 
Standard preparation;D is the dilution factor for the Assay 
preparation; l/is the volume, in mL, of Topical Solution 
taken to prepare the Assay preparation ; and r u and r % are the 
fluoride peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 

Calculate the percentage (w/v) of fluoride ion in fhe por- 
Lion of Topical Solution taken by the formula 

Px19.00/ 41.99 

in which P is as defined above; 19.00 ts the atomie weight 
of fluorine; and 41,99 is the molecular weight of sodium 
fluoride. 


Sodium Fluoride and Phosphorie Acid 
Cel 


» Sodium Fluoride and Phosphorie Acid Gel con¬ 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
fluoride ion, in an aqueous medium containing a 
suitable viscosity-inducing agent. 

Packaging and storage— Preserve in tight, plastic eon- 
tainers. 

Labeling— Label Gel in terms of the eon tent of sodium 
fluoride (NaF) and in terms of the content of fluoride ton. 

USP Reference standards (11)— 

USP Sodium Fluoride RS 

Idenfificafion— 

A: Place a quantlty of Gel, eguivalent to about 500 mg of 
fluoride ion, in a platinum crucible In a wellwentilated hood, 
anc add 15 ml oł sulfuric acid. Cover the crudble with a 
piece of elear, polished glass, and heat on a steam bath for 
1 hour. Remove the glass cover, rinse it in water, and dry: 
the glass surface exposed to vapors from the crudbfe is 
etched, 

B: it responds to the tests for Phosphate (191), 

Viscosity—Rotational Methods (912)—Place a quantlty 
of Cel in a suitable plastic Container, insert the stopper se- 
curely, and allow to stand until the gel is free from air bub- 
bles. Place it in a water bath maintained at a temperaturę of 
25 = 0,5° until it adjusts to the temperaturę of the water 
bath (30 minutes or longer). Do not stir the gel while it is in 
the bath, Remove the sample from the bath, stir the gel 
gently for 5 seconds, and without delay, using a rotational 
yiscometer, determine the viscosity using the appropriate 
spindle to obtaln a scalę reading between 10% and 90% of 
fuli scalę at a speed of 60 rpm or of 30 rpm. Calculate the 
viscosity, in centlpoises, by multiplying the scalę reading by 
the constant for the spindle and speed used: the viscosity is 
between 7000 and 20,000 centlpoises. 
pH (791)—Place about 40 ml in a plastic beaker, and deter¬ 
mine the pH using a suitable electrode system: the pH is 
between 3.0 and 4.0. 

Assay—fNOTt —Storę all Solutions, except Buffer solution, En 
plastic containers.] 

Buffer solution and Standard preparations —Prepare as di¬ 
rected in the Assay under Sodium Fluoride Orał Solution. 

Assay preparation —Transfer a quantity of Gel, eauivalent 
to aoout 20 mq of fluoride ion, accurately weigheo, to a 
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1OOOmnL volumetric fiask, add water to dis$oive, dilute with 
water to volume, and mix. 

Procedurę—Proceeć as directed for Procedurę in the Assay 
under Sodium Fluoride Orał Sotution, The quantity, in mg, of 
fluoride ion in the portion of Cel taken is equivalent to C, 
the determined concentration of fluoride ion, in pg per mL, 
in the Assay preparat ion. 


Sodium Gluconate 


OH OH O 


ćn oh 


Acceptance errteria: 98.0%-102.0% 

EMPURIT1E5 

* Chloride AND Sulfate, Chloride (221) 

Sample: ] ,0 g 

Acceptance errteria; The Sample shows no morę chlo¬ 
ride than corresponds to 1 mL of 0.020 N hydrochloric 
acid (NMT 0.07%). 

* CHLORIDE AND SULFATE, 5u/fofe{221) 

Sample: 2,0 g 

Accep tance criteria: The Sample , dissolved in boiling 
water, shows no morę sulfate than corresponds to 1 mL 
of 0.020 N sulfuric acid (NMT 0.05%). 

* Lead (251) 

Test preparation: 1.0 g in 25 mL of water 

Acceptance criteria: NMT 10 ppm 


OHiiNaO* 218.14 

D-Gluconic acid, monosodium salt; 

Monosodium D-gluconate [527-07-1}, 

DEFINmON 

Sodium Gluconate contains NLT 98,0% and NMT 102.0% 
of CńHiiNaO?. 

IDENTIFICATION 

* A. IDENTIFICATION TESTS^GENERAL, Sodium (191) 

Sample sotution: 1 in 20 
Acceptance criteria: Meets the reguirements 
■ B. Thin-Layer Chromatography 

Standard solution: lOmg/mL of USP Potassium Gluco- 
nate RS in water. [Notę—H eat in a water bath at 60 p if 
necessary to dis$ofve,] 

Sample solution: 10 mg/ml of Sodium Gluconate in 
water. [Notę—H eat in a water bath at 60° if necessary 
to dissolveJ 

Chromatographic system 
(See Chromatogiapny (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 pL 

Developing solvent system: Alcohol, ethyl acetale, 
ammomum hydroxidą and water (50:10:10:30) 

Spray reagent: Dissofve 2.5 g of ammonium moiyb- 
date in 50 mL of 2 N sulfuric add in a 100-mL volu- 
metric fiask, add 1.0 g of ceric sulfate, swirl to dissolve, 
and dilute with 2 N sulfuric acid to volume. 

Analysis 

Samples: Standard solution and Sample solution 
Develop in the Developing solvent system until the sol- 
vent front has moved three-fourths of the length of 
the piąte, Remove the piąte from the chamber, and 
dry at 110° for 20 min. Aflow to coo! and spray with 
the 5pmy reagent Heat the piąte at 110° for TO min. 
Acceptance criteria: The prindpal spot from the Sam¬ 
ple solution corresponds in color, slze, and /?> vaiue to 
that from the Standard solution. 

ASSAY 

• Procedurę 

Sample: 150 mg 

Analysis: Transfer the Sample to a suitable conicai fiask 
and dissolve in 75 mL of glaciaf acetic acid, warming if 
necessary to dfcsolye* Cool, add auinaldine red TS, and 
titrate with 0.1 N perchloric acid VS to a colorless 
endpoint Each mL of 0.1 N perehloric acid is equiva- 
lent to 21.81 mg of CfiHnNaOr* 


Oelete the fotlowing: 

“• Heaw Metals, Method I <237) 

Test preparation: Dissolve 1.0 g in lOmL of water, add 
6 mL of i N hydrochloric acid, and dilute with water to 
25 mL 

Acceptance criteria: NMT 20ppm# iojiidaii \mm 

* Reducing Substances 

Sample: 1,0 g 

Analysis: Transfer the Sample to a 250-mL conicai fiask, 
disso!ve in 10 mL of water, and add 25 mL of alkalrne 
cupric citrate TS. Cover the fiask, boil gently for 5 min, 
accurately timed, and cool rapidly to room tempera¬ 
turę. Add 25 mL of 0,6 N acetic acid, 10.0 mL of 0.1 N 
iodine VS, and 10 mL of 3 N hydrochloric add, and ti¬ 
trate with 0.1 N sodium thiosulfate V5, adding 3 mL of 
starch TS as the endpoint is approached. Perform a 
blank determination, omitting the spedmen, and notę 
the difference in volumes required (see Titrimetry (541)). 
Each mL of the difference in volume of 0.1 N sodium 
thiosulfate consumed is equivalent to 27 mg of reduc- 
ing substances (as dextrose). 

Acceptance criteria: NMT 0.5% 

ADDIT1DNAL REQUIREMENTS 

* Packaging and Storace; Preserve in well-dosed 

containers. 

* USP Reference Standards (11) 

USP Potassium Gluconate RS 


Sodium Hypochlorite Solution 

NaCIO 74.44 

Hypochlorous acid, sodium salt; 

Sodium hypochlorite [7681-52-9], 

DEFINITYON 

Sodium Hypochlorite Solution contains NLT 4.0% and NMT 
6.0%, by weight, of sodium hypochlorite (NaCIO). 
[Caution— Thls solution is not suitable for application to 
wounds,] 

IDENTIFICATION 
■ A. 

Sample: Sodium Hypochlorite Solution 
Acceptance criteria: The Sample at first cofors red llt- 
mus blue and then bleaches it. 


Delete the fotlowing: 


A * B. 

Sample: Sodium Hypochlorite Solution 
Analysis: Add 3 N hydrochloric acid to the Sample. Re- 
tain a portion of this solution for Identification C test- 







Acceptance criteria: Chlorine is evolved.A^o 

Add the folio wing: 

B. 

Sample: Sodium Hypochiorite Solution 
Acceptance criteria: The Sample tm parts an intense yef- 
Iow cofor to a nonluminous flame. AL f S P 4 o 


Defete the foitowing: 

C Identification Tests—General, Sodium 091): The 
solution obtained in Identification B test meets the requfre- 
ments of the flame test for sodium^t/sp^ 

ASSAY 


Change to read: 

• Procedurę 

Sample solution: * *3 gof Sodium Hypochlorite 
Solution 

Titrimetric system 
(See Titrimetry <541)0 
Modę: Direct titration 
Titrant: 0,1 N sodium thiosulfate V5 
Endpoint detection: Visual 

Analysis: Diiute the Sample solution with 50 mL of 
water, and add 2 g of potassium iodide and 10 mL of 
6 N acetic add. Utratę the liberated iodine with Titrant , 
adding 3 mL of starch TS as the endpoint is ap- 
proacned, Perform a blank determination, and make 
any necessary correction. 

A Calculate the percentage of sodium hypochiorite 
(NaCIO) in the portion of Sodium Hypochforite Solu¬ 
tion taken; 

Resuit = [(V- B) x N x (f/W)] x 100 

V = sample Titrant volume (mL) 

B = blank Titrant volume (mL) 

N = normality of the Titrant (m£q/ml) 

F = 37.22 mg/mEq 

W = sample weight (mg) 

AWP40 

Acceptance criteria: 4.0%-6.0% 

ADDITIONAL REQUiREMENT$ 

* Packacing and Storage: Preserve in tight, light-resistant 

contamers, at a temperaturę not exceeoing 25°, 


Sodium Hypochlorite Compounded 
Topical Solution 

DEFINITION 

Sodium Hypochlorite Compounded Topical Solution eon- 
tains NLT 0.20 g and NMT 0.32 g of sodium hypochlorite 
(NaGO) in 1000 mL of Topical Solution. 

Prepare Sodium Hypochforite Compounded Topical Solution 
as foliows {see Pharmaceuticai Compounding—Nonsterile 
Preparations (795)). 


Sodium HvDOchlorite Solution 

5.0 ml 

Monobastc Sodium Phosohate, monohydrate 

1.02 o 

Dibasic Sodium Phosohate. anhydrous 

17.61 o 

Purified Water. a sufficient ouantity to make 

1000 ml 


Dis soi ve the Dibasic Sodium Phosphate, anhydrous and the 
Monobasic Sodium Phosphate, monohydrate in about 


500 ml of Purified Water. Add the Sodium Hypochlorite So¬ 
lution and sufficient Purified Water to bring the preparation 
to finał volume, and mrx. 

[Notę —The source of the Sodium Hypochlorite Solution may 
be com merdał unscented laundry bleach, nominally 
5,25% (w/v) provided that the commerdat laundry bleach 
was acquired recently.] 

ASSAY 

o Procedurę 

Sample: 50.0 mL 
Titrimetric system 
Modę: Direct titration 
Titrant; 0,1 N sodium thiosulfate V5 
Endpoint detection: Visual 
Analysis: To the Sample in a glass-stoppered fiask add 
0.5 g of potassium iodide ana 10 mL of 6 N acetic add. 
Utratę the liberated iodine with Titrant, adding 2 mL of 
starch TS as the endpoint is approached, Perform a 
blank determination and make any necessary correc¬ 
tion. Each ml of Titrant is equivalent to 3.722 mg of 
sodium hypochlorite (NaCIO), 

Acceptance criteria: 0.20-032 g in 1000 mL 

5PEGIFIC TESTS 

* PH (791): 7.8-8.2 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Package in tight, light-resistant, 

1-1 plastic containers, and storę at controNeef room 
temperaturę. 

* Beyond-Use Dati: NMT 7 days after the datę on whrch 
it was compounded when stored at controlled room 
temperaturę 

* Labeling: Label it to indicate that its strength is 0.025%, 
and to State the Beyond-Use Datę . [NOTĘ—For externai 
use only; it may be applied to wounds and burns,] 


Sodium Iodide 


Nal 149.89 

Sodium iodide [7681-82-5]. 

DEFINITION 

Sodium Iodide contains NLT 99.0% and NMT 101.5% of 
Nal, calculated on the anhydrous basis. 

IDENTIFICATION 

* A. Identification Tests—General, Sodium (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

* B. Identification Tests—General, Iodide (191) 

Sample solution: 50 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample: 500 mg 

Analysis: Dissolve the Sample in 10 mL of water. Add 
35 mL of hydrochloric acia, and titrate with 0.05 M po~ 
tassium Iodate VS unttl the dark brown solution that is 
roduced becomes pale brown. Add 1 mL of amaranth 
S, and continue the titration slowly until the red color 
just changes to yellow, Each mL of 0.05 M potassium 
iodate is equivafent to 14.99 mg of Nal. 

Acceptance criteria: 99,Q%-1Q1.5% on the anhydrous 
basis 

IMPURIT1ES 

* Iodate 

Iodate solution; Diiute 1 mL of potassium iodate solu¬ 
tion (1 in 2500) with water to 100 mL, 
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Standard solution: Dissolve 100 mg of Sodium lodide 
in ammonia- and carbon dioxide-free water and add 
1 mL of lodate solution to obtain 10 mL of solution. 
Transfer to a cofor-comparison tubę. 

Sample solution: Dissolve 1.1 g in sufficient ammonia- 
and carbon dioxide-free water to obtain TO mL of solu¬ 
tion. Transfer to a color-comparison tubę. 

Analysis: To eath color comparison tubę add 1 mL of 
starch TS and 0.25 ml of 1.0 N sulfuric acid, and mix. 

Acceptance criteria: Any color produced in the Sample 
solution does not exceed that in the Standard solution 
(NMT 4 ppm), 

- Thiosulfate and barium 

Sample solution: Dissolve 0,5 g in 10 mL of ammonia- 
ana carbon dioxide-free water, 

Analysis: Add 2 drops of 2 N sulfuric acid to the Sample 
solution. 

Acceptance criteria: No turbidity deve!ops within 1 
min, 

■ POTASSIUM 

Sample solution: Dtssolve 1,0 g in 2 mL of water. 

Acceptance criteria: The Sample solution yields no pre- 
cipitafe with 1.0 mL of sodium bitartrate TS. 

* Limit of Nitrate, Nitrite, and Ammonia 

Sample solution: Dissolve 1.0 g in 5 ml of water. 

Analysis: To the Sample solution contained in a test 
tubę of 40-mL capacity add 5 mL of 1 N sodium hy- 
droxide and about 200 mg of aluminum wire, Insert a 
pledget of purified cotton in the upper portion of the 
test tubę, and place a piece of moistened red litmus 
paper over the mouth of the tubę. Heat the test tubę 
and its contents on a steam bath for 15 min. 

Acceptance criteria: No blue coloration of the paper is 
discernible. 


Delete the folhwing; 

** heavy Metals (231) 

Sample solution: Dissolve 2.0 g m 25 mL of water, 
Acceptance criteria: NMT 10 ppm# (OłlfcAal 1.|an-20T8j 

SPEC!FIC TESTS 

* Alkalinity 

Sample solution: Di$$o!ve 1.0 g in 10 mL of water. 
Analysis: Add 0.15 mL of 0,10 N sulfuric acid and 1 
drop of phenolphthalein TS to the Sample solution. 
Acceptance criteria: No red color is produced. 

* Water Determinauon, Method I (921): NMT 2.0% 

ADDKTIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in tight containers. 


Sodium Lactate Injection 

0 

•^A« 

OH 

C 3 H s NaO a 112,06 

Propanoic acid, 2-hydroxy-, monosodium salt, 

Sodium lactate [72-17-3], 

» Sodium Lactate Injection is stenie Sodium Lac~ 
tatę Solution in Water for Injection, or a sterile 
solution of Lactic Acid in Water for Injection pre- 
pared with the aid of Sodium Hydroxide, It con- 
tains not less than 95.0 percent and not morę 
than 110,0 percent of the labeled amount of 
C 3 HsNa0 3 . 


Packaging and storage—Pressrve in slngie-dose g]ass or 
plastic containers, Class containers are preferably of Type 1 
orType II glass, 

Labeling—The label States the total osmolar concentration 
in mOsmoi per L. Where the contents are less than 100 mL, 
or where the label States that the Injection is not for direct 
injection but is to be diluted before use, the label aiterna- 
ti\ely may State the totai osmolar concentration in mOsmoi 
per mL, The label indudes also the warning: "Not for use in 
the treatment of lactic acidosis," 

USP Reference staridards (11)— 

USP Endotoxin RS 

Identification—Overlay 2 mL of Injection on 5 ml of a 1 
in 100 solution of catechol in sulfuric acid: a deep red color 
is produced at the zonę of contacL 
Bacterial Endotoxins Test (85)—It contains not morę 
than 2.0 USP Endotoxin Units per mEq, 
pH (791): between 6.0 and 7.3, the Injection being di- 
luted with water, if necessary, to approxrmately 0.16 M 
(20 mg per mL). 

Particulate Matter in Knjectians (788): meets the re- 

ąuirements under small-vofume injections. 

Delete the folio wing; 

•Heavy met ais (231)—Evaporate a volume of Injection, 
equivalent to 2.0 g of sodium lactate, to 5 mL, and dilute 
with 1 N acetic acid to 25 mL: the limit is 0,001%,# itmM k 

]dn-201B) 

Ot Her reguirements—It meets the requirements under in¬ 
jections and Implanted Drug Products (1). 

Assay—Pipet into a smali beaker a volume of Injection, 
equivalent to about 300 mg of sodium lactate, and evapo~ 
ratę to dryness. Add to the residue 60 mL of a 1 in 5 mix~ 
turę of acetic anhydride in glacial acetic acid, and stir until 
the residue is completeiy dissolved, Ti tratę with 0.1 N per- 
ch^oric acid VS, determrning the endpoinl potentiometri- 
caliy. Perform a blank determinaiion, and make any neces- 
sary correction, Each mL of 0,1 N perchloric acid ts 
equivalent to 11.21 mg of C 3 H$NaOj. 


Sodium Lactate Solution 


» Sodium Lactate Solution is an aqueous solution 
containing not less than 50.0 percent, by weight, 
of monosodium lactate. It contains not less than 
98.0 percent and not morę than 102.0 percent of 
the labeled amount of CjHsNaOs. 

Packaging and storage—Preserve in tight containers. 
Labeling—Label it to indicate its content of sodium lactate. 
Identification—It responds to the tests for Sodium (191) 
and for Lactate (191). 
pH (79T): between 5.0 and 9.0, 

Chioride (221)—A portion, eauivaJent to 1 g of sodium lac¬ 
tate, shows no morę chioride tnan corresponds to 0.7 mL of 
0.020 N hydrochloric acid (0,05%). 

Sulfate—To 10 mL of a solution (1 in 100) add 2 drops of 
hydrochloric acid and 1 mL of barium chioride TS: no tur- 
biclty is produced. 

Delete the folhwing; 

*Heavy metais, Method I (231)—Dilute a quantity of Solu¬ 
tion, equivalent to 2.0 g of sodium lactate, with 1 N acetic 
add to 25 rnL: the limit is 0,001%.* 







Sugars—To 10 mL of hot alkaline cupric tartrate TS add 
5 drops of Solution: no red precipitate is formed. 

Limit of citrate, oxalate, phosphate, or tartrate—Di- 
lute 5 ml with recentfy boiled ano cooled water to 50 mL 
To 4 mL of this solution add 6 N ammonium hydroxide or 
3 Ni hydrochloric add, if necessary, to bring the pH to be- 
tween 7.3 and 7.7. Add 1 mL of caldum cnforide TS, and 
beat in a boiling water bath for 5 minutes: the solution re- 
mains elear. 

Limit of methanol and methyl esters— 

Potassium permanganate and phosphoric add solution— 
Dissolve 3 a of potassium permanganate in a mlxture of 
15 ml of pnosphoric add and 70 ml of water. Dilute with 
water to 100 mL 

Oxo//c add and suifurie add solution—Caui\ous\y add 
50 mL of suJfuric add to 50 mL of water, mix, cool, add 5 g 
of oxalic add, and mix to dis$ofve. 

Standard preparation —Prepare a solution containing 
10.0 mg of methanol in 100 mL of dilute alcohol (1 in 10). 

Test preparation —Place 40.0 g in a glass-stoppered, 
round-bottom fiask, add 10 mL of water, and add cautiously 
30 ml of 5 N potassium hydroxide. Connect a condenser to 
the fiask, and steam-distill, collectmg the distillate in a suita- 
ble 100-mL graduated vessel containing 10 mL of alcohol. 
Continue the distillation until the volume in the receiver 
reaches approximately 95 mL, and dilute the distillate with 
water to 100.0 mL. 

Procedurę— Transfer 10.0 mL each of the Standard prepa¬ 
ration and the 7esf preparation to 25-mL volumetric flasks, to 
each add 5.0 mL of Potassium permanganate and phosphoric 
add solution, and mix. After 15 minutes, to each add 2.0 mL 
of Oxalk add and sulfuric acid solution , stir with a glass rod 
until the solution is colorless, add 5.0 mL of fuchsin-sulfur- 
ous acid TS, and dilute with water to volume, After 2 hours, 
coneomitanlty determine the absorbances of both Solutions 
in 1-cm cells at the wavelength of maximum absorbance at 
about 575 nm, with a suitable speetmphotometer, using 
water as the blank: the absorbance of the solution from the 
Test preparation is not greater than that from the Standard 
preparation (0.025%). 

Assay—Weigh accurately Into a suitable fiask a votume of 
Solution, equivalent to about 300 mg of s odium la etat e, add 
60 mL of a 1 in 5 mixture of acetic anhydnde rn glacrai 
acetic acid, mix, and allow to stand for 20 minutes. Titrate 
with 0.1 N perchloric acid VS, determming the endpoint 
potentiometrically, Perform a blank determination, and 
make any necessary correction. Each mL of 0.1 N perchloric 
acid is equivalent to 11.21 mg of C^HsNaCh. 


Sodium Monofluorophosphate 

V"*’ 


Na 2 PF0 3 143,95 

Phosphorofluoridic add, disodium salt. 

Disodium phosphorofluoridate [10163-15-2]. 

» Sodium Monofluorophosphate contains not less 
than 91.7 percent and not morę than 100.5 per- 
cent of Na 2 PF 0 3y catculated on the dried basis. 

Packaging and storage —Preserve in well-closed contain- 
ers. 

USP Reference standard* (11)— 

USP Sodium Fluoride RS 

Identification— 

A: Place about 1 g in a platinum crucible in a well-venti- 

hł-cirl hrtftrl anrJ arłrl K ml nf tt ilfi tr\r arlH C rn/or tko rn iri. 


ble with a piece of elear, polished glass, and heat on a 
steam bath for 1 hour. Remove the glass cover, ri nse it in 
water, and dry: the glass surface exposed to vapors from 
the crucible is etched. 

B: A solution (1 in 10) with silver nitrate TS ytelds a 
white precipitate, whkh is soluble in diluted nitric acid and 
in dilute ammonium hydroxide (1 in 2). 

C: A solution responds to the tests for Sodium (191). 
pH (791): between 6.5 and 8.0, in a solution (1 in 50). 
Los* on drying (731)—Dry It at 105° to constant weight: 
it oses not morę than 0.2% of its weight. 

Arsenie, Method / (211): 3 ppm. 

Delete the foltowing: 

*Heavy metal*, Method i (231)—Dissolve 400 mg in 
25 mL of water: the limit is 0.005%.# 

Limit of fluoride ion— [nott —Use plasticware throughout 
this test.] 

Buffer solution—To 55 g of sodium chloride in a 1000-mL 
volumetrk fiask add 500 mg of sodium citrate, 255 g of $o- 
dium acetate, and 300 mL of water, Shake to dissofve, and 
cautiously add 115 mL of glacrai acetic acid with mixing. 
Cool to room temperaturę, add 300 mL of isopropyl alco¬ 
hol, dilute with water to volume, and mix: the pH of this 
solution is between 5.0 and 5.5. 

Standard stock solution —Dissolve an accurately welghed 
quantity of USP Sodium Fluoride RS quantitativefy m water 
to obtain a solution containing 1105 j.ig per mL. Each mi of 
this solution contains 500 pg of fluoride ion. Storę in a 
tightly closed, plastk Container. 

Standard preparations— To four 100-mL volumetric flasks 
transfer, respective!y, 2.0-, 4.0-, TG.0-, and 20.0-mL portions 
of the Standard stock solution, dilute each with Buffer solution 
to voIume, and mix to obtain Solutions having fluoride Ion 
concentrations of 10, 20, 50, and 100 jag per mL, respec 
tively. 

Test preparat Ion— Transfer about 1.8 g, accurately 
weighed, to a 100-mL volumetric fiask, add water to dis- 
solve, dilute with water to volume, and mix. Transfer 
20.0 mL of this solution to a second 100-mL volumetric 
fiask, dilute with Buffer solution to vo!ume, and mix. 

Procedurę —Concomitantly measure the potential (see pH 
(791)), in mV, of the Standard preparations and of the Test 
preparation with a pH rneter capaole of a minimum repro- 
ducibility of ±0.2 mV, equlpped with a glass-sleeved calo- 
mel-fluortde spedfic-ion electrode system, [notę —When tak- 
Ing measurements, immerse the electrodes m the solution, 
wFiich has been transferred to a 150-mL plastk beaker con¬ 
taining a plastic-coated stlrring bar. Allow to stir on a mag- 
netic stirrer having an insulated top until eguilibrium is at- 
tained (1 to 2 minutes), and record the potential. Rinse and 
dry the electrodes between measurements, taking care to 
aveid damaging the crystal of the spedfic-ion electrode.] 

Pio: the logaritnm of tne fluoride-ion concentrations, in pg 
per mL, of each Standard preparation versus potential, in 
mV. from the measured potential of the Test preparation 
and the standard curve, determine the concentration, in pg 
per mL, of fluoride ion in the Tesf preparation: not morę 
than 1.2% is found. 

Assay— 

Monochloroacetate buffer —Dtssofve 189 g of 
monochloroacetic acid and 55 g of sodium bydroxide in 
about 1500 mL of water. Cool, dilute with water to 
2000 ml, and mhc 

0.02S M Thorium nitrate— Dissolve 13.8 g of thorium nk 
tratę in about 800 mL of water, and filter tne solution into a 
1000-mL volumetric fiask. Dilute with water to volume, and 
mix. Standardize this solution as follows. Transfer 20.0 mL of 
Standard stock solution , prepared as directed in the test for 

limit nf fhmfiłte inn tn ^ 1 hA^Lpr rnnJ-aininn ^0 ml nf 
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water. Add 3 drops of sodium allzarinsulfonate TS, mix, and 
adjust the acidity by the careful addition, successwely, of 
sodium hydroxide solution (1 in 50) and dilute hydrochloric 
add (1 in 160), until the pink color Has just been dls- 
charged. Add 1 mL of Monochloroacetote buffer ; and titrate 
with 0.025 M Thorium nitrate to a permanent pink colon 
Calculate the moianty of the thorium nitrate tltrant taken by 
the equation: 

M - (S) / [{4)(41.991^1 

in whith 5 Is the weight, in mg, of U5P Sodium Fluoride RS 
in the portion of Standard stock solutton taken, 41.99 is the 
molecular weight of sodium fluoride, and V is the volume, 
in mL, of titrant consumed. 

Procedurę—Transfer about 1.8 g of Sodium 
Monofluorophosphate, accuratdy weighed, to a 100-mL 
yolumetrit fiask, Add about 50 mL of water, mix to effect 
solution, diEute with water to volume, and mix, Transfer 
20.0 mL of this solution to the reaction fiask of a suitable 
fluoride steam distilling apparatus containing 10 lime-glass 
beads measuring 5 mm In drameter and 70 ml of dilute sul- 
furic acid (1 in 2), DEstiil, by passing steam through the 
solution in the reaction fiask and applying heat to the fiask, 
collecting the distillate in a 250-mL vo!umetric fiask. Control 
the temperaturę of the solution in the reaction fiask so that 
it does not exceed 140°. Change receivers when the fiask is 
filled to vo!ume with distillate, and continue distilling into a 
400-mL beaker until an additional 150 mL to 200 mL of dis¬ 
tillate tailing has been collected. Mix the solution in the 
250-mL volumetric fiask, and transfer 50,0 mL to a 150-mL 
beaker. To the 150-mL beaker add 50 mL of water and 
3 drops of sodium alizarinsulfonate TS, and mix. Adjust the 
acidity of this solution by the careful addition, successively, 
of sodium hydroxide solution (1 In 50) and dilute hydro¬ 
chloric acid (1 in 160), until the pink color has Just been 
discharged, Add 1 ml of Monochloroacetote buffer, titrate 
with 0.025 M Thorium nitrate to a permanent pink color, 
and record the volume, in mL, of titrant consumed as 14. 
Add 3 drops of sodium alizarinsulfonate TS to the distlliation 
taił in the 400-mL beaker, proceed as directed previously 
with the adjustment of the acidity, the addition of 
Monochloroacetate buffer, and the titration with 0.025 M 
Thorium nitrate, and record the volume, in mL, of titrant 
consumed as 14, Calculate the percentage of Ńa^PFCb in the 
Sodium Monofluorophosphate taken by the formula: 

[(2X143,95X534+ 14)(M)/(W)] - (143.95 / 18.9984)(0 

in which M is the molarity of 0.025 M Thorium nitrate; W is 
the weight, In g, of the Sodium Monofluorophosphate 
taken; F is the percentage of fluoride ions determined as 
directed in the test for Limit of fluoride ion; 143,95 is the 
moleouiar weight of sodium monofluorophosphate; 1 8.9984 
is the atomie weight of fluortne; and the other terms are as 

defined therein. 


StadBium Nitrite___ 

N,1\0, 69.00 
Nitrous acid, sodium salt. 

Sodium nitrite [7632-00-0]. 

» Sodium Nitrite contains not fess than 97.0 per- 
cent and not morę than 101*0 percent of 
NaNO^, calculated on the driea basis, 

Padkagircg and storage—Preserve in tight containers. 
Storę at 25 G , excursions permitted between 15° and 30°, 
Identification—-A solution of it responds to the tests for 
Sodium (191) and for Nitrite (191), 


Loss on drying (731)—Dry It over sllica gel for 4 hours: it 
loses not morę than 0.25% of its weight. 


Detete the following: 

®Heavy metals (231)—Dis$olve 1 g in 6 mL of 3 N hydro- 
chloric acid, and evaporate on a steam bath to dryness. Re- 
duce the residue to a coarse powder, and continue heating 
on the steam bath until the odor of hydrochloric acid no 
longer is perceptible. Dissolve the residue in 23 mL of water, 
and add 2 mL of 1 N acetic acid: the limit is 0,G02%, # toufcuf 

l-jan* 20 ie) 

Assay—Dissolve about 1 g of Sodium Nitrite, accuratdy 
weighed, in water to make 1 00,0 mL Pipet 10 mL of this 
solution into a mixture of 50.0 mL of 0.1 N potassium per¬ 
manganate VS, 100 mL of water, and 5 ml of sulfurrc acid. 
When adding the Sodium Nitrite solution, Immerse the tip 
of the pipet beneath the surface of the permanganate mix- 
ture. Warm the liguld to 40°, allow it to stand for 5 minutes, 
and add 25.0 mL of 0,1 N oxalic add VS. Heat the mixture 
to about 8Q G , and titrate with 0.1 N potassium permanga¬ 
nate V5. Each mL of 0.1 N potassium permanganate is 
equivafent to 3,450 mg of NaNO*. 


Sodium Nitrite ingectaon 

» Sodium Nitrite Injection is a sterile solution of 
Sodium Nitrite in Water for Injection. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of tne labeled amount of NaNC> 2 . 

Packaging and storage—Preserve in single-dose contain- 
ers, of Type I glass, 

USP Reference standards (11)— 

USP Endotoxin RS 

Identification—It responds to the Identification tests under 
Sodium Nitrite . 

Bactersal Endo4oxins Test (85)—It contains not morę 
than 0.33 USP Endotoxin Unit per mg of sodium nitrite. 
pM (791): between 7.0 and 9,0. 

Other reqyirements^—It meets the regulrements under In- 
jeetlohs and Implanted Drug Products (1), 

Assay—Pipet an accuratdy measured volume of Injection, 
canlafning about 150 mg of sodium nitrite into a mixture of 
50.0 mL of 04 N potassium permanganate VS, 100 mL of 
water, and 5 mL of sulfuric add, Immerslng the tip of the 
pipet beneath the surface of the mixture during tne addi¬ 
tion. Warm the !iquid to 40°, altów it to stand for 5 minutes, 
and add 25.0 mL of 0,1 N oxalic add V$. Heat the mixture 
to about 80*, and titrate with 0.1 N potassium permanga¬ 
nate VS. Each mL of 0.1 N potassium permanganate Is 
equivalent to 3.450 mg of NaNCb. 


Sodium NatropryssSde_ 

Na 2 [Fe(CN) 5 NO] • 2H 2 0 297.95 

Ferrate(2-), pentakis(cyano-Qnitrosyl-, disodium, dihydrate, 
(OC-6-22)-. 

Disodium pentacyanonitrosy!ferrate(2-) dihydrate 
[13755-38-9]. 

Sodium nttroferricyanide dihydrate. 

Anhydrous 261.92 [14402-89-2], 

» Sodium Nitroprusside contains not less than 
99.0 percent of'Na 2 [Fe(CN) s NO] * 2H 2 0. 









Packaging and storage —Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permltted between 15° 
and 30°. 

Labeling—Where it is intended for use in preparing inject- 
able dosage forms, the label States that it is stenie or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 

USP Reference standards (11}— 

USP Endotoxin RS 

USP Sodium Nitroprusside RS 

Identification— 

A: Ultraviolet Absorption (197U)—[NQT£—Use low-actinic 
glassware.] 

Solution: 1 in 135, 

Medium: water. 

Wavelength rangę: 350 nm to 700 nm. 

B: Dissolve 5 mg in 2 mL of water, and add 2 drops of 
acetone and 0,5 mL of 2 N sodium hydroxide: an orange 
color is produced. Add 2 ml of acetic acid: the color 
changes to purpfe. 

C: A solution {1 in 4) responds to the flame test for So¬ 
dium (191). 

Water Deternimationi, Method I (921): between 9,0% 
and 15,0%. 

InsolubKe substances—DfSsolve 10.0 g in 50 mL of water, 
heat the solution on a steam bath for 30 minutes, filter, 
wash the residue with water, and dry at 105° to constant 
weight: the weight of the residue is not greater than 1 mg 
( 0 . 01 %). 

Chloride— 

Standard chloride solution ■—Oissolve 42.4 mg of potassium 
chloride in water to make 100,0 mL of solution, Each mL of 
this solution contains 0.2 mg of chloride. 

Procedurę—Transfer 1,0 g of Sodium Nitroprusside to a 
250-ml conical fiask, transfer 1.0 ml of Standard chloride so¬ 
lution to a similar fiask, and add to each fiask 85 mL of 
water To the fiask containing the substance under test, add 
15 mL of cupric sulfate solution (83 in 1000), mix, and al- 
low any undissolved partides to settle. Carefully add cupric 
sulfate solution (83 in 1000) to the fiask containing the di- 
luted Standard chloride solution , with mixing, so that its 
cofor matches that of the test solution in the first fiask. Filier 
the contents of each fiask, and discard the first 25 ml of the 
filtrate. To 10 mL of the subseguent filtrate from each fiask 
add 2 mL of nitric acid, and rmx* Add 1 mL of 1 N sifver 
nitrate to each, and again mix: the test solution so treated 
becomes no morę turbid than the treated Standard chloride 
solution (0.02%). 

Limit of ferricyanide —Dissoive 500 mg in 20 mL of am- 
monium acetate TS, previously adjusted with 1 N acetic acid 
to a pH of 4,62, Divide this solution into halves, and trans¬ 
fer each half to a separate 50-mL volumetric fiask, identified 
as A and B, respectively, To fiask B add 1.0 mL of a freshly 
prepared solution of potassium ferricyanide containing 
78 pg per mL. To both flasks add 5 mL of ferrous ammo- 
nium sulfate solution (1 in 1000), dilute with water to vol- 
ume, and mix. Allow the flasks to stand for 1 hour, and 
concomitantly determine the absorbance of the Solutions at 
the wavelength of maxrmum absorbance at about 720 nm, 
using as a blank a solution prepared by dissoMng 250 mg 
of the specimen in 10 mL of the pH 4,62 ammonium ace¬ 
tate TS and diluUng with water to 50 mL. The absorbance 
of the solution in fiask A is not greater than the absorbance 
of the solution in fiask 8 minus the absorbance of the solu¬ 
tion in fiask A (0.02% of ferricyanide). 

Limit of ferrocyanide —Dfssolve 2.0 g in 40 mL of water, 
divide the solution into halves, and transfer each half to a 
separate 50-mL volumetnc fiask, identified as A and B, re- 
spectively. To fiask B add 2 mL of a freshły prepared solution 
of potassium ferrocyanide containing 200 pg per mL. To 
both flasks add 0.2 mL of ferrtc chloride TS, dilute with 


water to volume, and mix. Allow to stand for 20 minutes, 
accurately timed, and concomitantly measure the absorb¬ 
ance of tne Solutions at the wavelength of maximum ab¬ 
sorbance at about 695 nm, using as a blank a solution pre¬ 
pared by dissoMng 1.0 g of the specimen in water to make 
50 mL; the absorbance of the solution in fiask A is not 
greater than the absorbance of the solution in fiask B minus 
the absorbance of the solution in fiask A (0.02% of ferrocya¬ 
nide). 

Sulfate— 

Standard sulfate solution —Dissolve 15 mg of anhydrous 
sodium sulfate in water to make 100.0 mL of solution. Each 
mL of this solution contains 0.1 mg of sulfate. 

Procedurę ^Oissolve 5,0 g of Sodium Nitroprusside In 
water to make 250.0 mL of solution, and filter the solution 
into a flat-bottom, 250-mL graduated fiask. Transfer 5,0 mL 
of Standard sulfate solution to a similar fiask, and dilute to 
the same volume as the test solution. To each fiask add 
10 drops of glacial acetic acid and 5 mL of 1 N barium chlo¬ 
ride, and allow to stand for 10 minutes. Place both flasks 
over a fluorescent llght source, and ohserve- the turbid i ty in 
the treated test solution is not morę intense than that of the 
treated Standard sulfate solution (0.01%), 

Other reguirements— Where the label States that Sodium 
Nitroprusside is sterile, it meets the requirements for Sterility 
Tests (71) and for Bacterial endotoxins under Sodium Ni¬ 
troprusside for Injection. Where the label States that Sodium 
Nitroprusside must be subjected to further processing during 
the preparation of injectaole dosage forms, it meets the re- 
guirements for Bacterial endotoxins under Sodium Nitroprus- 
sioe for injection. 

Assay—Dissolve about 500 mg of Sodium Nitroprusside, ac- 
cu r ately weighed, In 130 mL of chloride-free water. Titrate 
with 0.1 N sclver nitrate VS, determining the endpoint po- 
tentiometrically, using a silver-silver chloride electrode sys¬ 
tem. Each mL of 0.1 N silver nitrate Is equivalent to 
14.90 mg of Na 2 [Fe(CN) s NO] ■ 2H 2 0. 


Sodium NitroprussBde for Injection 

» Sodium Nitroprusside for Injection is Sodium 
Nitroprusside suitable for parenteral use. It con¬ 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of so¬ 
dium nitroprusside (Na 2 [Fe(CN) 5 NO] • 2H 2 0). 


Change to read : 

Packaging and storage— Preserve as described in *Pack- 
aging and Storage Reąuirements (659), Injection Packaging, 
Packaging for constitutiońm tcu m)* 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Sodium Nitroprusside RS 

Constituted solution —At the time of use, it meets the 
reguirements for Injections and Implonted Drug Products (1>, 
Specific Tests , C ompieteness and clarity of Solutions. 
Identification —To 50 mg contained in a smali test tubę 
add 10 mL of ascorbic acid solution (1 in 50), and mix. Add 
1 mL of dilute hydrochloric acid (1 in 10), mix, and add 
dropwise, while mixing, 1 to 2 ml of 1 N sodium hydroxide: 
a transient blue color is produced. 

Bacterial £ndotoxins Test (85)—It contains not morę 
than 0.05 USP Endotoxm Unit perpg of sodium nitroprus¬ 
side. 
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Waler Determinatlon, Method i (921): no! morę than 
15.0%. 

Other reąuirements—It responds to the Identification test 
A under Sodium Nitroprusside. It meets also the requirements 
for Sterility Tests (71), Uniformity of Dosoge Units (905), and 
Labeling (7), Labefs and Labeling for Injectable Products. 

Assay— 

pH 7 . 1 buffer— Dtssolve 136 g of monobask potassium 
phosphate and 5.2 ml_ of a 1 in 4 solution of tetrabutylam- 
monlum hydroxide in methanol in water to make 1000 mL, 
and adjust with phosphoric add or with the tetrabutylam- 
moniurn hydroxide solution to a pH of 7.1, 

Mobile phase —Prepare a suitable fil te red mixture of pH 
7.1 buffer and acetomtrile (about 70:50). 

NOTĘ—Use low-actinic gtassware throughout the follow- 
ing sections. 

Standard preparation—Dmob/e an aecurately weighed 
quantity of USP Sodium Nitroprusside RS, in Mobile phase to 
obtain a solution having a known eoncentration of about 
0,05 mg per ml. 

Assay preparation / (where the la bel States only the total 
contents of the Container)— Transfer the eontents of 1 Con¬ 
tainer of Sodium Nitroprusside for Injection to a 100-mL 
Yólumetric fiask wrth the aid of Mobile phase , di lute with 
Mobile phase to volume, and mix. Di lute an aecurately 
measured votume of this solution quantitatively with Mobile 
phase to obtain a solution containing about 0,05 mg of Na 2 
fFe(CN)*NO] ■ 2H 2 0 per mL. 

Assay preparation 2 (where the label States the quantity 
of Na 2 [Fe(CN 5 }NO] * 2H,0 tn a given volume of constituted 
solution)—Constitute Sodium Nitroprusside for Injection as 
directed in the labeling. Diiute an aecurately measured voi- 
ume of the constituted solution thus obtained quantitatively 
and stepwise with Mobile phase to obtain a solution contain¬ 
ing about 0.05 mg of Na 2 lFe(CN) 5 NO] - 2H 2 0 per mL. 

Chmmatographic system (see Cliromatography (621))—The 
liquid chromatograph is eauipped with a 210-nm detector 
and a 3.9-mm x 30-cm column that conlains 10-pm park¬ 
ing L11. The flow ratę is about 2 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re- 
sponses as directed for Procedurę: the tai ling factor for the 
analyte peak is not morę than 2.0; and the relative standard 
deviation for replicate injections is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quam 
tity, in mg, of Na 2 [Fe(CN) 5 NO] * 2H 2 Q in the Container or in 
the portfon of constituted solution taken by the formula: 

L(C/D){ru/r s ) 

in whtch L is the labeled quantity, in mg of Na 2 
[Fe(CN) s NO] • 2FUO in the Container, or in the volume of 
constituted solution taken; Cis the eoncentration, in mg per 
mL, of USP Sodium Nitroprusside RS in the Standard prepa¬ 
ration; D is the eoncentration, in mg of Na 2 [Fe(CN) s NOJ ■ 
2H 7 0 per mL, of Assay preparation 1 or of Assay preparation 
2 t on the basis of the labeled quantity in the Container, or 
in the volume of constituted solution taken, respectively, 
and the extent of diiution; and r u and are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation t respectively. 


Sodium Phenylbutyrate 



Ci 0 HuNaO 2 186.18 

Benzenebutanoic acid, sodium salt; 

Sodium 4-phenylbutyrate; 

Sodium 4-phenylbutanoate. [1716-12-7]. 

DEFINITION 

Sodium Phenylbutyrate contains NLT 99.0% and NMT 
101,0% of sodium phenylbutyrate (CioHnNa0 2 ), calcu- 
lated on the anhydrous basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

» B. Ideutifkation Tests—Ceneral, Sodium (191) 

Sample solution: Dissolve 150 mg in 2 mL of water. 

Acceptance criteria: Meets the reguirements of the 
pyroantimonate precipitation test 

ASSAY 

* Procedurę 

Sample: 150 mg 

Analysis: Disperse the Sample m 50 mL of anhydrous 
acetic acid. [NOTĘ— The opalescence of the solution dis- 
appears during the titration.] Titrate with 0.1 N per* 
cnloric acid VS, determintng the endpoint potentiomet- 
rically. Each mL of 0.1 N perchloric acid is equivalent to 
18.62 mg of sodium phenylbutyrate (C™HnNa0 2 ). 

Acceptance criteria: 99.0%-1Q1.0% on the anhydrous 
basis 

IMPURITIES 


Delete the foltowing: 

*• Heavy Metals, Method l (231) 

Test preparation: Dissoke 2 0 g in a 20-mL mixture of 
dehydrated alcohol and water (75:25), 

Standard lead solution: Prepare as directed in the 
chapter, except use a mixture of dehydrated alcohol 
and water (75:25) instead of water, 

Acceptance criteria: NMT 10 ppm* (on.c.ai hio^dia) 

* Limit of Phenylbutyrate Related Compound C 
Silylation solution: To 2 mL of bis(tnmethyl- 
sifyl)tnfluoroacetamide add 0.04 mL of chlorotrimethyl* 
sllane, and mix. 

Sample solution: Dissolve 50.0 mg of Sodium 
Phenylbutyrate in 3 ml of water, and add 0.5 mL of 
hydrochloric add. Extract with 2 quantities, each of 
5 mL, of methylene chloride, Evaporate the combined 
methylene chloride extracts to dryness in a vial with a 
screw cap, and add 0.5 mL of the Silylation solution. 

Seal the vial, and heat at 70 ± 5° for 20 min. 

Standard stock solution: 0.5 mg/mL of USP 
Phenylbutyrate Related Compound C RS in methylene 
chloride 

Diluted standard stock solution: 0,05 mg/mL of USP 
Phenylbutyrate Related Compound C RS in methylene 
chloride from Standard stock solution 
Standard solution: Place an amount of the Diluted 
standard stock solution, equlvalent to 0,05 mg, in a via! 
with a screw cap, evaporate to dryness, and add 0.5 mL 
of the Silylation solution , Seal the vial, and heat at 
70 ±5° for 20 min. 

System suitability solution: Prepare a solution contam- 
ing 0.4 mq/mL of USP Sodium Phenylbutyrate RS in 
water. To 3 mL of this solution add 0.1 mL of hydro¬ 
chloric add. Extract with 2 quantities, each of 5 mL, of 
methylene chloride. Combine the methylene chloride 
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extracts in a vial with a screw cap, and add 2 mL of 
Standard stock solution. Evaporate to dryness, and add 
0.5 mL of the SHylation solution. Seat the vial, and heat 
at 70 ±5° for 20 min. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 25-m x 0.25-mm fused silica eapillary; coated 
with a 1.0-pm film of phase G27 
Temperatures 
Injector: 270° 

Detector: 270° 

Column: See Tobie I. 


Table 1 


Inłtfci 

Temperaturę 

n 

Temperaturę 

Ramp 

Fi na I 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(mini 

50 

0 

so 

5 

50 

10 

270 

5 


Carrier gas: Helium 
Flow ratę: 0.9 mL/min 
Injection volume: 1 pL 
Split ratio: 1:10Q 
System suitability 
5 ample: System suitability solution 
[NOTĘ—The relative retention times for phenylbutyrate 
related compound C and phenylbutyrate are about 
0.98 and 1-0, respectively.] 

Suitability requirements 

Resofution: NLT 3.0 between the phenylbutyrate re¬ 
lated compound C and phenylbutyrate peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of phenylbutyrate related 
compound C in the pardon of Sodium Phenylbutyrate 
taken: 

Result = (rufrs) x (WJW v )x'\ 00 

fu - peak response of phenylbutyrate related 
compound C from the Somple solution 
r s - peak response of phenylbutyrate related 
compound C from the Standard solution 
Ws = amount of USP Phenylbutyrate Related 
Compound C RS taken to prepare the 
Standard solution (mg) 

W u - amount of Sodium Phenylbutyrate taken to 
prepare the Sample solution (mg) 

Acceptance criteria: NMT 0.1% 

* ORGANIC iMPURtTIES 

Mobile phase: Methanol, gladal acetic acid, and water 
(49:1:50) 

Impurity stock solution A: 0.1 mg/ml of USP 
Phenylbutyrate Related Compound A RS in methanol 
Impurity standard sofution A: Dilute 1.0 mL of impu¬ 
rity stock solution A with water to 50,0 mL. This solution 
contains 2 pg/mL of USP Phenylbutyrate Related Com¬ 
pound A RS. 

Impurity stock solution B: 0.02 mg/mL of USP 
Phenylbutyrate Related Compound 8 RS in methanol 
Impurity standard solution B: Dilute 1.0 mL of Impu¬ 
rity stock solution B with water to 50.0 mL. This solution 
contains 0.4 jiiq/mL of USP Phenylbutyrate Related 
Compound B RS. 

System suitability solution: Prepare a solution contain- 
ing 20mq/mL of USP Sodium Phenylbutyrate RS in 
methanoL Transfer 10 mL of this solution to a 50-mL 
volurnetric fiask, add 1.0 mL of Impurity stock solution B, 
and dilute with water to volume. 


Sensrtivity solution: Dilute 6.0 mL of Impurity standard 
solution A with water to 10,0 mL. This solution contains 
1.2 jig/ml of USP Phenylbutyrate Related Compound A 

RS. 

Sample solution: 4.0 mg/mL of Sodium 
Phenylbutyrate, prepared as follows. Dissolve it first in 
methanol, using 20% of the finał volume, and dilute 
with water to volume. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 245 nm 

Column: 4.6-mm x 25-cm; 5-pm base-deactivated 
end-capped packing LI 
Flow ratę: 1.3 mL/min 
Injection volume: 20)iL 
System suitability 

Sam pies: System suitability solution and Sensitiwty 
solution 

Suitability requirements 

Resolution: NLT 6 between phenylbutyrate and 
phenylbutyrate related compound 8, System suitability 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Impurity standard solution A r Impurity stan¬ 
dard solution B, and Sample solution 
Calculate the percentage of phenylbutyrate related 
compound A or phenylbutyrate related compound B 
in the portion of Sodium Phenylbutyrate taken: 

Result - (r«/rs) x (CJCu) x 100 

a peak response of respective impurity in the 
Sample solution 

rs - peak response of phenylbutyrate related 
compound A or phenylbutyrate related 
compound B in the re$pective Impurity 
standard solution 

C$ - concentration of USP Phenylbutyrate Related 
Compound A RS or USP Phenylbutyrate 
Related Compound B RS in the respecth/e 
Impurity standard solution (mg/mL) 

Co - concentration of Sodium Phenylbutyrate in the 
Sample solution (mg/mL) 

Calculate the percentage of any jndividual unspecified 
impurity in the portion of Sodium Phenylbutyrate 
taken: 

Result = (rufr$) x (C$fCu) x 100 

Pi - peak response of each unspecified impurity in 
the Sample solution 

rs = peak response of phenylbutyrate related 

compound A in impurity standard solution A 
Cs = concentration of USP Phenylbutyrate Related 
Compound A RS in Impurity standard solution 
A (mg/mL) 

Cu = concentration of Sodium Phenylbutyrate in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any peak 
below 0.03%. 


Table 2 


Marne 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

Phenylbutyrate related 
comoound A 

0.3 

0.1 

Phenylbutyrate related 
comDOiind B 

0.7 

0.01 

Scdium phenylbutyrate 

T.O 

— 
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Table 2 ( Continued ) 


Name 

Refatlve 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT (W 

Any individual unspedfied 
lmpuritv 

— 

0.05 

Total impurities 

— 

01 


SPECIFIC TESTS 

o Water Determinatign, Method la (921): NMT 0,5% 

* PH (791) 

Sample solution: 20 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: 6.5-7.S 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve under argon in tight 
containers. Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Sodium Phenyf huty raf p PS 

USP Phenylbutyrate Related Compound A RS 

3- Benzoylpropionic add; 

4- Oxo-4-pheny!butanoic add. 

C 10 Hto0 3 178.18 

USP Phenylbutyrate Related Compound B RS 
a-Tetralone; 

3,4-Dihydronaphthalen-l(2tf)-one. 

GoHiaO 146.19 

USP Phenylbutyrate Related Compound C RS 
4-Cydohexyfbutanoic add, 

C, 0 H, e 0 2 170,25 


Sodium Phenylbutyrate Compounded 
Oraj Suspension 

DEFINITION 

Sodium Phenylbutyrate Compounded Orał Suspension eon- 
tains NLT 90,0% and NMT 110,0% of the laoeled amount 
of sodium phenylbutyrate {Ci 0 H T1 O 2 Na). 

Prepare Sodium Pnenylbutyrate Compounded Orał Suspen¬ 
sion 200 mg/mL as follows (see Pharmoceutkal Compound- 
ing—Nonsteńfe Preparations <795». 


Sodium Phenylbutyrate oowden 

20 a 

Veh’rcle: a 1;1 mixture of Ora-Sweet b (reg- 
ular or sugarlree) and Ora-Plus ,* 3 a suffi- 
cient ouantily to make 

100 mL 


a Ucydyd Pharma, tnc. H StalLsdale, AZ. 
b Paddotk Laboratories, Minneapolis, MN. 


Calculate the required quantity of eaeh ingredient for the 
total amount to be prepared. Place the Sodium 
Phenylbutyrate powder in a suitable mortar, and com mi¬ 
nutę to a frne powder with a pestie. Add the Vehkle in 
smali partio ns, and tri tu ratę to make a smooth pastę, Add 
inereasing volumes of the Vehide to make a sodium 
phenylbutyrate liquid that is pourable. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a cali- 
brated bottle. Add enough of the Vehicle to bring to finał 
volume, and mix welL 

AS5AY 
* Procedurę 

Mobile phase: Acetonitrile and 5 mM phosphoric add 
(40:60). Frlter and degas. 

Standard solution: 01 mg/mL of sodium 
phenylbutyrate in Mobile phase , [NOTĘ—The Standard 
solution should be prepared from the appropriate refer¬ 
ence materiał.] 


Sample solution: Shake thoroughfy by hand each bot¬ 
tle of Orał Suspension. Prepare 01 mg/mL of sodium 
phenylbutyrate from Orał Suspension and Mobile phase , 
Chromatographic system 
(See Chromatography {62^) ł System Suftability .) 

Modę: LC 

Detector: UV218nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 60* 

Ftaw ratę: 1.0 mL/min 
Injection volume: 5 pL 
System suitabrlity 
Sample: Standard solution 

[NOTĘ—The retentlon time for sodium phenylbutyrate is 
about 3,0 min.] 

Su i ta bili ty requirements 

Relative standard deviation: NMT 2,0% for replicate 
injections 
Analysis 

Sampies; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of so¬ 
dium phenylbutyrate (CioHti0 2 Na) in the portion of 
Orał Suspension taken: 

Result = (tu/r 5 ) x { Cs/Cu) x 100 

ru - peak response from the Sample solution 

h = peak response from the Standard solution 

Cj = concentration of sodium phenylbutyrate in the 
Standard solution (mg/mL) 

Cm = nominał concentration of sodium 

phenylbutyrate in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-11 0,0% 

SPECIFIC TESTS 

• ?H (791): 7.0-8.0 

ADDSTCONAL REQUIR£MENTS 

• Packaging and Storage: Package in tight, Irght-resistant 
containers. Storę at controlled room temperaturę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 

* Labeung: Label it to indicate that it is to be well shaken 
before use, and to state the Beyond-Use Dotę , 


Pibasic Sodium Phosphate 


Na a HPCV12H 2 0 358.14 

NajHPO, ■ 7U t O 268.07 

Ne 2 HPO. -2H 2 0 177.99 

Nć 2 HP0 4 -H a 0 159.94 

N2iHP0 4 141.96 


Phosphoric acid, disodium saft, dodecahydrate; 

Disodium hydrogen phosphate, dodecahydrate 
[10039-32-4], 

Phosphoric add, disodium salt, heptahydrate; 

Disodium hydrogen phosphate heptahydrate [7782-85-6]. 
Phosphoric add, disodium salt, dinydrate; 

Disodium hydrogen phosphate, dihydrate [10028-24-7]. 
Phosphoric acid, sodium salt, monohydrate; 

Disodium hydrogen phosphate, monohydrate 
[118830-14-1J. 

Phosphoric acid, disodium salt, hydrate; 

Disodium hydrogen phosphate hydrate [10140-65-5], 
Anhydrous [7558-79-4], 















u _n -tu 


lyrifLiur fuyf upf rj / juuiui i i ujlv/i 


DEFINITION 

Di basie Sodium Phosphate is dried or contains one, two, 
seven, or twelve molecules of water of hydration. It con¬ 
tains NLT 98.0% and NMT 100.5% of NarHP0 4 , calcu- 
lated on the dried basis. 

IDENTIFICATION 

■ A. Identification Tests—General, Sodium <191) 

Sample solution: Equivabnt to 1 part of Na 2 HP0 4 in 30 
Acceptance criteria: The solution meets the 
requirements. 

* B. IDENTIFICATION TEST S—G EN ER AL, Phosphate (191) 

Sample solution: Equivalent to 1 part of Na^HRCT in 30 
Acceptance criteria: The solution meets the 
requirements. 

ASSAY 

* Procedurę 

Sample: Equivalent to 2.5 g of Na 2 HP0 4 
Sample solution: Transfer the Sample to a 250-mL 
bealter. Add 50 mL of water and 40,0 ml of 1 N hydra¬ 
ch brie acid, and stir until dbsolved. 

Blank: Transfer 40.0 mL of 1 N hydrochlorrc acid to a 
250-mL beaker. Add 50 mL of water. 

Analysis: litra te the Blank with 1 N sodium hydroxide 
VS, and record the volume of 1 N sodium hydroxide V5 
consumed. Titrate the excess acid in the Sample solution 
potentiometrically with 1 N sodium hydroxide V5 to the 
inflection point at about pH 4, and record the buret 
reading. Subtract this buret readtng from that of the 
Blank, and deslgnate the volume of 1 N sodium hydrox- 
ide VS resulting from this subtraction as A . Continue the 
titration with 1 N sodium hydroxide V5 to the inflection 
point at about pH 8.8, record the buret reading, and 
calculate the volume (B) of 1 N sodium hydroxide re- 
quired in the titration between the two inflection points 
(pH 4-8.8). Where A is equal to or less than B f each mL 
of the volume A of 1 N sodium hydroxide is equivalent 
to 142,0 mg of Na 3 HP0 4 . Where A is greater than B , 
each mL of the volume {26 - A) of 1 N sodium hydrox- 
tde is equlvalent to 142.0 mg of Na^HPO.i. 

Acceptance criteria: 98.0%-100,5% on the dried basis 

IMPURITIES 

* IN50LUBLE SUBSTANCES 

Sample solution: Equtvalent to 5,0 g of NaiHPO^ in 
100 mL of hot water 

Analysis: Filter through a tared filtering crudbfe, wash 
the insoluble residue with hot water, and dry at 105° 
for 2 h. 

Acceptance criteria: NMT 20 mg (NMT 0.4%) 
a Cu LOR IDE AND SULFATE, ChlOfide (221) 

Sample: Equivaient to 0.5 g of Na 2 HP0 4 
Acceptance criteria: Shows no morę chlonde than cor- 
responds to 0.42 mL of 0.020 N hydrochloric acid 
(NMT 0.06%) 

* CHLORIDE AND SULFATE, Sulfate {221) 

Sample: Equivalent to 0.1 g of Na 2 HPG 4 
Acceptance criteria: Shows no morę sulfate than corre- 
sponds to 0.2 mL of 0.020 N sulfuric add (NMT 0.2%) 

* Arsenic, Method /<211) 

Test preparation: Equivalent to 187.5 mg of Na 2 HPQ 4 
in 35 mL of water 

Acceptance criteria: NMT 16 ppm 


Delete the followlng: 

•• Heavy Metals (231) 

Sample stock solution: Dfssolve the equivalent to 2.1 g 
of Na 2 HP0 4 rn enough water to make 50 ml. 

Analysis: Transfer 12 mL of the Sample stock solution to 
a 50-mL color-comparison tubę (Test Preparation). 
Transfer 11 mL of tne Sample stock solution to a second 
color-comparison tubę containing TO mL of Standard 

I Crt/i j t irtn /Ajłńndrtr Trancfor 1 Ci ml 


Standard Lead Solution and 11 mL of water to a third 
color-comparison tubę (Standard Preparation). Proceed 
as directed for Procedurę, omitting the dilution to 
50 mL. 

Acceptance criteria: NMT 20 ppm# (o^ i 

SPECIFIC TESTS 

* Loss ON DRYINC (731): Dry a sample at 130° to constant 
weight. 

Acceptance criteria: See labie 1. 


Table 1 


Hydra te Form 

Acceptance Criteria 

Dried 

NMT 5.0% 

Monohydrate 

T0,3%-12.0% 

Dihydrate 

18.5%-21.5% 

Heptahydrate 

45.096-50.0% 

Dodecahydrate 

55.0%-64.0% 


ADDITIONAL REQUIREMŁNT5 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: Labę! it to indicate whether it is dried or is the 
monohydrate, the dihydrate, the heptahydrate, or the 
dodecanydrate. 


Monobasic Sodium Phosphate 

NaHjPO< 119.98 

NaHjPOj • HjO 137.99 

NaHiPOi • 2 H 2 O 156.01 

Phosphoric acid, monosodium salt, monohydrate; 

Monosodium phosphate monohydrate [10049-21-5]. 

Phosphoric acid, monosodium salt, dihydrate; 

Monosodium phosphate dihydrate [13472-35-0]. 

Anbydrous [7558-80-7], 

DEFINITION 

Monobasic Sodium Phosphate contains one or two mole¬ 
cules of water of hydration, or is anhydrous. It contains 
NLT 98.0% and NMT 103.0% of monobasic sodium 
phosphate (NahbPO^), calculated on the anhydrous basis. 

IDENTIFICATION 

* A. Identification Tests—General, 5od/um (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

* B. Identification Tests—General, Phosphate (191) 

Sample solution: 50 mg/mL 
Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Sample: 2.5 g 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 

Ti tran t: 1 N sodium hydroxide VS 

Endpoint detection: Yisual 

Analysis: Dissolve the Sample in 10 mL of cold water. 
Add 20 mL of a cold, saturated solution of sodium chlo¬ 
nde, add phenolphthalein T$, and then titrate with 77- 
trant t keeping the temperaturę of the solution between 
10° and 15° durina the entire titration. Perform a biank 
determination, and make any necessary correction, Each 
mL of ritrant is equivalent to 120.0 mg of monobasic 
sodium phosphate (NaH 2 P0 4 ). 

Acceptance criteria: 98.0%“103,0% on the anhydrous 
basis 
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IMPURITIES 

* INSOLUBLE SUBSTANCES 

Sample solution: EquivalenL to 10.0 g of NaH 2 P0 4 ■ 

H 2 O tn 100 mL of hot water 
Analysis: Pass through a tared filtering crucible, wash 
Ehe insolubie residue with hot water, and dry at 105° 
for 2 h. 

Acceptance criteria: NM I 20 mg (0.2%) 

* Chloride and Sulfate, Chloride (221) 

Sample; Equivalent to 1.0 g of NaH 2 P0 4 ■ H 2 0 
Control: 0.20 mL of 0,020 N hydrochloric acid 
Acceptance criteria: NMT 0.014%; the Sample shows 
no morę chloride than the Control. 

* Chloride and Sulfate, Sulfate (221) 

Sample: Equivalent to 0.20 g of NaH 2 P0 4 ■ H 3 0 
Control: 0.30 mL of 0.020 N sulfuric acid 
Acceptance criteria: NMT 0.15%; the Sample shows no 
morę sulfate than the Control. 

® ALUNSINUM, GALOUM, AND RELATED ELEMENT5 

Sample solution: Equivałent of 1.0 g of NaH 2 P0 4 ■ H z O 
in 10 mL of water 

Acceptance criteria: The Sample solution does not be- 
come turbid when rendered sfightly alkaline to litmus 
paper with 6 N ammonium hydroxide, 

0 Arsenic, Method I (211) 

Test preparation: Equivalent of 0.375 g of NaH 3 P0 4 * 
H z Q in 35 mL of water 
Acceptance criteria: NMT 8 ppm 

Delete the folio wing: 

•• Heaw Metals (231) 

Test preparation: Dissolve a portion equivalent to 1.0 g 
of NaH 2 PQ 4 ■ H 3 0 in 20 mL of waLer. Aad 1 ml of 3 N 
hydrochloric acid and sufficient water to make 25 ml. 
Acceptance criteria: NMT 20 ppm* ( omdai 1 - 1^201 &) 

SPEC!FIC TESTS 

® PH (791) 

Sample solution: Equiva!ent to 1.0 g of NaH 2 PG 4 - H 2 0 
in 20 mL of water 
Acceptance criteria: 4.1—4.5 

® Water Deteriwination, Method I (921) 

Test preparation; For the mono hyd ratę, before per¬ 
forming the test, the sample may be ground to a fine 
owder in an atmosphere of temperaturę and relative 
umidity known not to influence the results, 

Acceptance criteria: See Tobie 1. 


Table 1 


Rvdi ate Form 

Acceptance Criteria 
(%> 

Anhydrous 

<2.0 

Monohydrate 

10.0-15,0 

Dihydrate 

18.0-26,5 


ADD1TIONAL REQUIREIV8ENTS 
o PACKACiNG AND STORAGE: Preserve in well-dosed 
containers. 

o Labeling: Labet it to indicate whether it is anhydrous, 
monohydrate, or dihydrate. 


Sodium Phospliates Inlectsoii 

» Sodium Phosphates Injection is a sterile solu¬ 
tion of Monobasic Sodium Phosphate and Diba- 
sic Sodium Phosphate in Water for Injection.-it 
contains not less than 95.0 percent and not morę 


than 105.0 percent of the labeled amounts of 
monobasic sodium phosphate (NaH 2 P 04 * H 2 0) 
and dibasic sodium phosphate {Na 2 HPO.i ■ 7H 2 0). 
It contains no bactenostat or other preservative. 

Packaging and storage —Preserve in singfe-dose contain- 
ers, preferably of Type I gEass. 

Labeling— The label States the sodium eon tent in terms of 
milNequivaient5 in a given volume, and States also the phos- 

K ' js eontent in terms of milEimoles in a given volume. 

the Injection to indicate that it is to be diluted to 
appropriate strength with water or other suitable ffuid prior 
to administration and that once opened any unused portion 
is :o be discarded. The label States also the total osmofar 
concentration tn mOsmól per L. Where the contents are less 
than 100 mL, or where the label States that the Injection is 
not for direct injection but is to be diluted before use, the 
iabel alternatively may State the total osmolar concentration 
in mOsmol per mL. 

USP Reference sfandarcls (11)— 

U5P Endotoxin R5 

Identification —It responds to the tests for Sodium (191) 
and for Phosphate (191). 

Racterial Endotoxms Test (85)-—-It contains not morę 
than 1.10 USP Endotoxin Units per mg of sodium 
phosphates. 

Particulate Matter in Injections (788): meets the re- 
guirements under smailwolume injections. 

Othei' reguirements —(t meets the reguirements under Im 
jections and implonted Drag Products (1). 

Assa y for monobasic sodium phosphate —Transfer an 
accuratefy measured voiume of Injection, equivalent to 
about 300 mg of anhydrous monobasic sodium phosphate, 
to a 100-mL beaker, and dilute with water to about 50 mL 
Place the efectrodes of a suitable pH meter in the solution, 
and titrate with 0.1 N sodium hydroxide VS to the inflection 
point to a pM of about 8.8. Each mL of 0.1 N sodium hy- 
droxide is equivalent to 13.80 mg of NaH 2 PCb ■ H 2 0. 

Assay for dibasic sodium phosphate —Transfer an accu- 
rately measured volume of Injection, equivalent to about 
300 mg of anhydrous dibasic sodium phosphate, to a 
100-mL beaker, and dilute with water to about 50 mL. Place 
the electrodes of a suitable pH meter in the solution, and 
titrate with 0.1 N hydrochloric acid VS to the inflection 
point to a pH of about 4.0. Each mL of OJ N hydrochloric 
acid 3s equivalent to 26.81 mg of Na 2 HP0 4 « 7H 2 0. 


Sodium Phosphates Orał Solution 

» Sodium Phosphates Orał Solution is a solution 
of Dibasic Sodium Phosphate and Monobasic So¬ 
dium Phosphate, or Dibasic Sodium Phosphate 
and Phospnoric Acid, in Purified Water. It con¬ 
tains, in each 100 ml., not fess than 16.2 g and 
not morę than 19.8 g of dibasic sodium phos¬ 
phate (Na 2 HPCh ■ 7 H 2 O), and not less than 
43.2 g and not morę than 52.8 g of monobasic 
sodium phosphate (NaH 2 P 04 • H 2 0). 

Packaging and storage—Pres er ve in tight containers. 
Identification—It responds to the tests for Sodium (191) 
and for Phosphate (191). 

Specific gravity (841): between 1.333 and 1.366, 
pH (791): between 4.4 and 5.2. 

Assay—Pipet 25.0 mL of Orał Solution into a 500-mL voiu- 
metric fiask, dilute with water to volume, and mix. Transfer 
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25.0 mL of this stock solution to a 250-mL beaker, and add 
15.0 ml of 0,5 N sodium hydroxide and 75 mL of water, 
Proceed as directed in the Assay under Sodium Phosphates 
Rectal Sofution, beginning with 'Titrate the excess base." 


Sodium Phosphates Rectal Solution 

» Sodium Phosphates Rectal Solution is a solution 
of Dibasic Sodium Phosphate and Monobasic So- 
dium Phosphate, or Dibasic Sodium Phosphate 
and Phospnoric Acid, in Purified Water. It con- 
tains, in each 100 ml, not less than 5.4 g and 
not morę than 6.6 g of dibasic sodium phos¬ 
phate (Na-?HP04 * 7H 2 0), and not less than 
14,4 g and not morę than 1 7 A g of monobasic 
sodium phosphate (NaH 2 P0 4 - hhO). 

Packaging and sforage—Preserve in tight, single-unit 
containers, at controlfetf room temperaturę. 
Identification—It meets the reąuirements of the tests for 
Sodium (191) and for Phosphate (191). 

Specific gravity (841): between 1.T12 and 1.136. 
pH (791): between 5.0 and 5.8, 

Assay—Pipet 5.0 mL of Rectal Solution into a 250-mL 
beaker, and add 15.0 mL of 0,5 N sodium hydroxide V5 and 
95 ml of water. Titrate the excess base potentiometricalfy 
with 0.5 N hydrochlorie add VS to the rlrst rnflection point, 
at a pH of about 9.2. Record the volume, A f in mL, of 0.5 N 
hydrochloric add consumed. Continue the titration to the 
second inflection point, at a pH of about 4.4, and record 
the total volume, B, in mL, of 0.5 N hydrochloric add re- 
quired in the titration. For a blank determlnation, transfer 
15.0 mL of 0,5 N sodium hydroxide into a 250-mL beaker, 
add 100 mL of water, and immediately titrate potentiometri- 
cafly with 0.5 N hydrochloric acid VS. Record the vo!ume, C, 
in mL, of 0.5 N hydrochloric acid consumed. Each mL of 
the volume (C - A) of 0.5 N hydrochloric acid is equivalent 
to 69.0 mg of monobasic sodium phosphate (NaH 2 P0 4 * 
H 2 O). Eacn mL of the volume (B - Q of 0.5 N hydrochloric 
acid is equivalent to 134,0 mg of dibasic sodium phosphate 
(Na,HP0 4 * 7H 2 0). 


Sodium Picosulfate 



CtaHnNNa20eS 2 ■ H 2 0 499,42 

Ci 8 H 13 NNa 2 08S 2 481.41 

4,4'-(2-Pyridylmethylene)dipheny! bis(hydrogen suffate) diso- 
dium salt, mononydrate; 

DEsodium 4 > 4^(pynain“2-ylmethanedFyl)drbenzenesulfate 

4,4 / -(Pyridin-2-ylmethyfene)bisphenyf bis(sodium suffate), 
monohydrate [10040^45-6], 

DEFINITION 

Sodium Picosulfate contains NLT 98.5% and NMT 100.5% 
of sodium picosulfate (CtaHuNNa 2 0 8 S 2 ), calculated on the 
anhydrous basis. 


IDENTIFICATION 

* A. INFRARED ABSORFTION (197) 

[Notę—M ethods described in Infrared Absorptton (19 7K), 
(197M), or (T97A) may be used,] 

* B. Identification Tests— General, Sodium (191): Meets 

the requirement5 for the pyroantimonate precipitate test 

ASSAY 

* Procedurę 

Sample solution: Dissolve 400 mg of Sodium 
Picosulfate in 80 mL of methanof. 

Analysis: Titrate with 0.1 N perchloric acid VS (see Th 
trimetry ( 541)), determining the endpoint potentiomet- 
rically. Perform a blank determination, and make any 
necessary correction. Each mL of 0,1 N perchloric add 
is equivalent to 48.14 mg of sodium picosulfate 
(C,«H 1 iNNa 2 08S,) ł 

Acceptance criteria: 98.5%-100.5% on the anhydrous 
basis 

IMPURITIES 

* Chi ofiinr and Sulfate, Chbride (221): A 1,0-g portion 

shows no morę chlortde than corresponds to 0.30 mL of 
0.020 N hydrochloric acid: NMT 0.02%. 

* Chloride and Sulfate, Sulfate (221): A 500-mg portion 

shows no morę sulfate than corresponds to 0.20 mL of 
0.020 N sulfuric acid: NMT 0.04%. 

* Orcanic Impurities 

Buffer: 2,3 g/L of dibasic sodium phosphate di hydra te 
in water. For each liter of solution, add 200 mg of 
cetylnmethylammonium brom i de, and adjust with 
phosphoric acid to a pH of 7.5. 

Mobile phase: Acetonitrile and Buffer (45:55), [NOTĘ—|f 
necessary, vary the buffer/acetonitrile proportion in 
10-mL increments per L of Mobile phase in order to 
fulfill the resolution requirement.] 

Impurity solution: 0.025 mg/mL of USP Sodium 
Picosulfate Related Compound A RS in Mobile phase 
System suitability solution: 0,5 mg/mL of sodium 
picosulfate and 0.5 pg/mL of USP Sodium Picosulfate 
Related Compound A RS (from Impurity solution), in Mo¬ 
bile phase 

Sample solution: 0.5 mg/mL of Sodium Picosulfate in 
Mobile phase 

Difuted sample solution: 0.5 pg/mL of Sodium 
Picosulfate in Mobile phase , from Sample solution 
Sensitivrty solution: 0,25 pg/mL of Sodium Picosulfate 
in Mobile phase, from DHuted sample solution 
Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.6-mm or4,Q-mm x 25-cm; 5-jim packlng 

Column temperaturę: 40 D 
Flow ratę: 1.0 mL/min 
Injectfon volume: 40 pL 
System suitability 

Samples: System suitability solution and Sensitivity 
solution 

Suitability requirements 

Resolution: NLT 4 between sodium picosulfate re¬ 
lated compound A and sodium picosulfate, System 
suitability solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Sample solution and DHuted sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Sodium Picosulfate taken: 

Result - (r w /r s ) x (CdCu) x (1/f) x 100 

fu - peak response for each impurity from the 
Sample solution 
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r$ - peak response for sodium picosulfate from the 
Difuted sample sofution 

Q = concentration of Sodium Picosulfate in the 
Difuted sample solution (mg/mL) 

Cu = concentration of Sodium Picosulfate in the 
Sample sofution (mg/mL) 
f = relative response factor (see Tobie 1) 
Acceptance criteria: See Tabie 1. Disregard any peak 
below 0.05%* 


Table t 


Narne 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria 

(%) 

4,4'-[(Pyridin-2-yl) 

melhylenejbisphe- 

nol 

0,5 

2,0 

0.2 

4-[(Pyridin-2-yl)(4- 

hydrox- 

yphenyl)methyll- 
phenyl sodium 
sulfate (sodium 
picosulfate relflted 
compound A) 

0.7 

1.4 

0.2 

Sodium picosulfate 

1.0 

_ 

__ 

Any other hdividual 
ImouritY 

— 

1.0 

0.10 

Totaf imounties 

— 

— 

0.5 


SPECIFIC TEST5 

* COLOR OF SOLUTION 

Standard solution: Mix 0.75 ml of Matching Fluid O 
(see Color and Achromidty (631)) with 99.25 mL of di- 
lute hydrochlonc acid (10 g/L). 

Sample solution: Dissolve 2.5 g of Sodium Picosulfate 
in 50 mL of carbon dioxide-free water, [NOT£™Retain 
the remarning pardon of the Sample solution for the test 
for Acid i ty and Alkalinity*] 

Analysis: Proceed as directed in Color and Achromidty 
(631)* 

Acceptance criteria: The Sample solution h not morę 
intensely colored than Ehe Standard solution. 

O ACIDITY AND ALKALINITY 

Analysis: To 10 mL of the portion of Sample solution 
retained from the test for Color of Sofution add a drop 
of phenolphthalein TS. 

Acceptance criteria: The solution is colorless. NMT 
0,25 mL of 0.01 N sodium hydroxide Es required to 
change the color of the indicator to pink. 

o Watek Determinahon, Method la (921): 3.0%-5.0% 

ADOmONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at room temperaturę. 

* USP Referenci STANDARDS (11) 

USP Sodium Picosulfate RS 

USP Sodium Picosulfate RelaLed Compound A RS 
4-[(Pyrldin-2«yJ)(4-hydroxyphenyl)methyl]phenyf sodium 
suita te. 

C JS H H NNa0 5 S 379.36 


SodBmm PoBystyrene Siuilforsate _ 

Benzene, diethenyl-, poJymer with ethenylbenzene, 
sulfonated, sodium salt. 

Dlvinylbenzene copofymer with styrene, sulfonated, sodium 
salt 


» Sodium Polystyrene Sulfonate is a cation-ex- 
change resin prepared in the sodium form* Each 
g exchanges not less than 110 mg and not morę 
than 135 mg of potassium, calculated on the an- 
hydrous basis. 

Packagmg and storage —Preserve in weltclosed contain- 
ers. 

Labeling—Sodium Polystyrene Sulfonate that is Entended 
for preparing suspenslons for orał or rectal administration 
may be labeled Sodium Polystyrene Sulfonate for Suspen- 
sion. 

Water DeterminatSon, Method I (921): not morę than 
10.0%, 

Umil of ammonium salts—Place 1 g in a 50-mL beaker, 
add 5 mL of 1 N sodium hydroxide, cover the beaker with a 
watch glass having a moistened strip of red fitmus paper on 
the underside, ana allow to stand for 15 minutes: the litmus 
paper shows no blue color, 

Sodiojm content— 

Sodium solution —Dissolve in water an accurateiy weighed 
ąuantity of sodium chloride to make a solution containlng 
5.00 mg of sodium per mL. 

Standard gmph— Into four 1-liter flasks pipet, respectively, 
0, 1, 2, and 3 mL of Sodium solution. To each fiask add 
0.1 mL of nitric add, OJ mL of su [furie acid, and 1 0 mL of 
low-sodium, low-potassium, nonionic surfactant solution (1 
in 50), diiute with water to volume, and mix. Adjust the 
scalę of a suilabie flame spectrophotometer to a reading of 
100 at a wavelenc|th of 588 nm with the solution contain- 
ing 15 mg of sodium per L. Determine the instrument read- 
ings on the other three Solutions, and plot the observed 
readmgs, on ruled coordinate paper, as the ordinate, and 
the concentration of sodium, in mg per liter, as the abscissa. 
The linę intersects the ordinate at, or below, a scalę reading 
of 25 ("blank reading"). 

Procedurę— Ash the equfvalent of 1 g of Sodium Polysty- 
rene Sulfonate, accurateiy weiejhed, with a slight excess of 
sulfuric acid. Add 1 mL of nitric acid and a few mL of water 
to the residue. Warm to dissolve, and transfer with water to 
a 1-liter volumetric fiask, dilute with water to volume, and 
mix. Pipet 10 ml of this solution into a 100-mL volumetric 
fiask, add 1 mL of Eow-sodium, low-potassium, no mionie 
surfactant solution (1 in 50), dilute with water to volume, 
and mix. Determine the instrument reading concomitantly 
with the readEngs obtalned for plottincj the Standard graph f 
and determine the sodium concentration, in mg per liter, by 
interpolation from the Standard graph . Calculate the per- 
centage of sodium taken by the formula: 

Al W 

in which A is the weight, in mg, of sodium found per L and 
W is the weight, in g, of Sodium Polystyrene Sulfonate 
taken. The sodium content is not less than 9.4% and not 
morę than 11.5%, calculated on the anhydrous basis, 
Potassium exchange capacity— 

Potassium solution —Dissolve an accurateiy weighed quan- 
tity of potassium chloride in water to make a solution con- 
taining 5.00 mg of potassium per mL. 

Sodium sofution —DissoJve an accurateiy weighed quantity 
of sodium chloride in water to make a solution containlng 
4. CO mg of sodium per mL, 

Standard graph—Identify five 1-liter volumetric flasks by 
the numbers I, 2, 3, 4, and 5. In that order pipet into the 
flasks 4, 3, 2, 1 , and 0 mL, respectively, of Sodtum solution , 
and in the same order 0, 1,2, 3, and 4 mL, respectively, of 
Potassium solution . To each fiask add 10 mL of low-sodium, 
low-potassium, nonionic surfactant solution (1 in 50), dilute 
with water to voJume, and mix. Adjust the scalę of a suita- 
ble flame spectrophotometer to 100 with solution from fiask 















5 at 766 nm, Determine the instrument readings with Solu¬ 
tions from ffasks 4, i, 2, and 1. On ruled coordinate paper, 
plot the observed instrument readings as the ordinate, and 
the concentrations, in mg per liter, of potassium as the ab- 
scissa* 

Procedure —Pipet 100 ml of Potassium soluthn into a 
glass-stoppered fiask containing about 1.6g of Sodium Poly¬ 
styrene Sulfonate, accurately weighed, shake by mechanical 
means for 15 minutes, filter, and discard the first 20 mL of 
the filtrate* Pipet 5 mL of the filtrate into a 1-liter volumetnc 
fiask, add 10 mL of low-sodium, Iow-potassium, nonionic 
surfactant solution (1 in 50), dilute with water to volume, 
and mix. Qbserve the flame spectrophotometer readings of 
the exchanged solution concomitantly with those obtained 
for plotting the Standard graph , and determine the potas¬ 
sium concentration, in mg per liter, by interpolation from 
the Standard graph. Calcufate the ąuantity, in mg per g, of 
potassium adsorbed on the resin taken by the formula: 

(X - 20V) / W 

in which X is the weight, in mg, of potassium in 100 mL of 
Potassium soiutian before exchange; Y is the weight, in mg, 
of potassium per L as fnterpotatea from the Standard graph; 
and W is the weight, in g, of Sodium Polystyrene Sulfonate 
taken, expressed on the anhydrous basis* 


Sodium Polystyrene Sulfonate 
Suspension 

» Sodium Polystyrene Sulfonate Suspension is a 
suspension ot Sodium Polystyrene Sulfonate in an 
aqueous vehicle that may contain suitable sus- 
pending or stabiltzing agents. It exchanges not 
less than 110 mg and not morę than 135 mg of 
potassium for each g of the iabeled amount of 
sodium polystyrene sulfonate. 

Packaging and storage—Preserve in well-closed contain- 
ers, proteeted from freezing and from excessive beat 
Microbial enumeration tests (61 ) and Tests for speci - 
fied mitroorgamsms (62>—Its total aerobie microbial 
count does not exceed 100 cfu per mL, its total combined 
molds and yeasts count does not exoeed 100 cfu per ml, 
and it meets the reguirements of the test for absence of 
Pseudomonas aeruginosa . 

Sodium content— 

Sodium solution and Standard graph— Prepare as directed 
in the test for Sodium eon tent under Sodium Polystyrene Sui- 
fonate . 

Procedurę —Transfer an accurately measured ąuantity of 
Suspension, freshły mixed and free from air bubbles, equiva- 
lent to about 1 g of sodium polystyrene sulfonate, to a suit¬ 
able crudble, heat at 80° until ary, and ash the residue with 
a slight excess of sulfuric add* Proceed as directed for Proce¬ 
durę m the test for Sodium content under Sodium Polystyrene 
Sulfonate , beginning with "Add 1 mL of nitrie add*" Calcu- 
late the percentage of sodium taken by the formula: 

A/L 

in which A is the ąuantity, in mg, of sodium found per liter, 
and i is the ąuantity, in g, of sodium polystyrene sulfonate 


in the portion of Suspension taken, based on the iabeled 
amount: the sodium content is not less than 9*4% and not 
morę than 11.5%* 

Potassium exchange capacity— 

Potassium solution , Sodium solution , and Standard graph— 
Prepare as directed in the test for Potassium exchange capoc- 
ity under Sodium Polystyrene Sulfonate. 

Procedurę^ Transfer an accurately measured ąuantity of 
Suspension, freshly mixed and free from air bubbles, equiva- 
lent to about 1.6 g of sodium polystyrene sulfonate, to a 
suitable glass-stoppered fiask, add 100*0 mL of Potassium so- 
lution, shake by mechanical means for 15 minutes, filter, and 
discard the first 20 mL of the filtrate. Proceed as directed for 
Procedurę in the test for Potassium exchange capacity under 
Sodium Polystyrene Sulfonate , beginning with "Pipet 5 mL of 
the filtrate." Calculate the ąuantity, in mg, of potassium ad¬ 
sorbed on each g of the sodium polystyrene sulfonate taken 
by the formula: 

(X-20 Y)H 

in which X is the ąuantity, m mg, of potassium in 100 mL of 
Potassium solution before exchange; Y is the ąuantity, in mg, 
of potassium per L as interpolated from the Standard graph; 
and i is the Iabeled ąuantity, in g, of sodium polystyrene 
sulfonate in the portion of Suspension taken* 


Sodium Salicylate 



CjHsNaOj 160.10 

Benzoic acid, 2-hydroxy-, monosodium salt; 

Monosodium salicylate [54-21-7]* 

DEFINmON 

Sodium Salicylate contains NIT 98.0% and NMT 102.0% of 
sodium salicylate (CjhUNaOO, calculated on the anhy¬ 
drous basis* 

IDENTIFICATION 
« A. iNFRARED ABSORPTION (197K) 

* B* Identification Tests—General, Sodium (191) 

Sample solution: 50 mg/mL of Sodium Salicylate in 

water 

Analysrs: Proceed as directed for Sodium in the chapter. 
Acceptance criteria: Meets the reguirements 

* C. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the AsstJy. 

ASSAY 
■ Procedurę 

Mobile phase: Methanol, trifluoroacetic acid, and water 
{40: 0.1:60) 

Standard solution: 0.04 mg/mL of USP Sodium Salicy¬ 
late RS in Mobile phase 

Sample solution: 0*04 mg/mL of Sodium Salicylate in 
Mobile phase 
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Chromatographic system 

(See Chromatograpny {62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 212 nm 

Column: 2.1-mm x 5-cm; 1.7-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 0.2mL/min 
Injection volume: 2 |iL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tatfrng factor: 0.8-1.8 
Relative standard deviation: NMT 0,73% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of sodium salicyiate 
(C 7 H,sNa0 3 ) in the portion of Sodium Salicyiate taken: 

Result - (ru/n) x ( G/G ) x 100 

ru = peak response from the Sampie solution 

n = peak response from the Standard solution 

G - concentration of USP Sodium Salicyiate RS in 
the Standard solution (mg/mL) 

C u - concentration of Sodium Salicyiate in the 
Sampie solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the anhydrous 
basis 

IMPURIT1ES 
* Sulfite or Thiosulfate 

Sampie solution: 1.0 g of Sodium Salicyiate in 20 ml 
of water 

Analysis: Add 1 ml of hydrochloric acid to the Sampie 
solution , and filter the !iquid. 

Acceptance criteria: NMT 0.15 mL of 0.10 N lodine is 
reguired to produce a yellow color in the filtrate. 

Delete the fotlowing: 

Heaw Metals, Method i (231) 

Sampie solution: Dissoive 2 g in 46 mL of water. Add, 
witn constant stirring, 4 ml of 3 N hydrochloric add, 
filter, and use 25 mL of the filtra te. 

Acceptance criteria: NMT 20 ppm® wan-Kus) 

O Organic impurities 

Mobile phase: Methanal, trifluoroacetic add, and water 
(40: 0.1: 60) 

Standard stock solution: 0.1 25 mg/mL of USP Sodfum 
Salicyiate RS, 0.25 mg/mL of USP Salicylic Acid Related 
Compound A RS, 0.125 mg/mL of USP Salicylic Add Re- 
lated Compound B RS, and 0.05 mg/mL of USP Phenol 
RS in Mobile phase 

Standard solution: 1 .25 jtg/mL of USP Sodium Saltcy- 
late RS, 2.5 pg/mL of USP SaficyJic Acid Related Com¬ 
pound A RS, 1.25 pg/mL of USP Salicylic Acid Related 
Compound B RS, and 0.5 pg/mL of USP Phenol RS in 
Mobile phase from Standard stock solution 
Sampie soiution: 2.5 mg/mL of Sodium Salicyiate in 
Mobile phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 212 nm 

Column: 2.1 -mm x 5-cm; 1,7-jim packing LI 
Column temperaturę: 30° 

Flow ratę: 0.2 mL/min 
Injection volume: 2 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Resolution: NLT 3.0 between salicylic acid related 
compound A and phenol; NLT 3.0 between phenol 
and salicylic add related compound B 


Relat«ve standard deviatlon: NMT 2% for each peak 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of salicylic acid related com¬ 
pound A, salicylic ad a related compound B, or phenol 
m the portion of Sodium Salicyiate taken: 

Result - (rufr$) x (Cs/G/) x 1 00 

r y - peak response of salicylic acid related 
compound A, salicylic add related 
compound B, or phenol from the Sampie 
solution 

n = peak response of salicylic acid related 
compound A, salicylic acid related 
compound B, or phenol from the Standard 
solution 

G ~ concentration of USP Salicylic Add Related 
Compound A RS, USP Salicylic Acid Related 
Compound B RS, or USP Pnenol RS in the 
Standard soiution (mg/mL) 

Gj - concentration of Sodium Salicyiate in the 
Sampie solution (mg/mL) 

Calculate the percentage of any other individual 
impurity in tne portion of Sodium Salicyiate taken: 

Result - ( r u /n ) x (G/G) x 1 00 

fu - peak response of any other individuai impurity 
from tne Sampie solution 
n - peak response of salicylic acid related 

compound B from tne Standard solution 
Ci = concentration of USP Salicylic Acid Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu = concentration of Sodium Salicyiate in the 
Sampie solution (mq/mL) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Rebtive 

Reteation 

Time 

Acceptance 

Criteria, 

NMT 

Salicylic acid related 
compound A 

03 

0.1 

Phenol 

0.4 

0.02 

Salicylic acid related 
compound B 

0.6 

0.05 

Salicylic acid 

1,0 

__ 

Any other individua1 
impurity 

— 

0,05 

Tbtal impurities 

— 

0.2 


SPEC1FIC TEST5 

* Water Detekmination, Method I (921): NMT 0.5% 

ADDITBONAL REQUSREMENT5 

4 PACKAGINC and STORAGE: Preserve in wdl-dosed, light- 
resistant contarners. 

® USP Reference Standards (11) 

USP Phenol RS 

USP Salicylic Add Related Compound A RS 
44-lydroxybenzoic add. 

C 7 H żOi 138.12 

USP Salicylic Acid Related Compound B RS 
4-Hydroxyisophthalic acid. 

CeH ó 0 5 182.13 
USP Sodium Salicyiate RS 












Sodium Salicylate Tablets 

DEFINmON 

Sodium Salicylate Tablets contain NIT 95.0% and NMT 
105*0% of the labeled amount of sodium salicylate 
(GHjNaOi). 

IDENTIFICATION 

* A. Identification Tests—General, Sodium <191> 

Sample: 50 mg/mL of sodium salicylate in water from 
powdered Tablets* Filter and use the filtrate. 

Analysis: Proceed as directed for Sodium in the chapter. 
Acceptance criteria: Meet the reguirements of the 
flame test for Sodium 

* B. The retention time of the major peak of the Sample 
soiution corresponds to that of tne Standard soiution t as 
obtained in the Assay. 

A5SAY 

* PROCEDURĘ 

Mobile phase: Methanol, trifluoroacetic acid, and water 
(40: 0.1: 60). Prepare by adding 1 mL of trifluoroacetic 
add to a soiution containrng 400 mL of methanol and 
600 mL of water. 

Standard soiution: 0.04 mg/mL of USP Sodium Salicy- 
late RS in Mobile phase 

Sampfe stock soiution: Nominally 0.4 mg/mL of so¬ 
dium salicylate from NLT 20 finely powdered Tablets in 
Mobile phose prepared as follows. Transfer a suitable 
amount of the powder to a suitable volumetric fiask. 

Add 60% of the fiask volume of Mobile phase, and sonr- 
cate for 10 min* Allow the soiution to cool to room 
temperaturę and then dilute with Mobile phase to 
volume* 

Sample soiution: Nominalfy 0.04 mg/mL of sodium sa- 
licyfate in Mobile phase from Somple stock soiution. Pass 
through a suitable filter of 0.20-j.im porę size, dlscard- 
ing the first 2-3 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (62 1), System Suita bil i ty.) 

Modę: LC 

Detector: UV 212 nm 

Column: 2.1-mm x 5-cm; l*7-jim packing LI 
Column temperaturę: 30° 

Flow ratę: 0.2 mL/min 
Injection voiume: 2 pi 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tallina factor: 0*8-1.8 
Relative standard devration: NMT 1.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of so¬ 
dium salicylate (C ? HsNaO0 m the portion of Tablets 
taken: 

Result - (fy/rs) x (Cs/Cu) x 100 

fu = peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs = concentration of USP Sodium Salicylate RS in 
the Standard soiution (mg/mL) 

Cu = nominał concentration of sodium salicylate in 
the Sample soiution (mq/mL) 

Acceptance criteria: 95*0%—1 05.0% 

PERFORMANCE TESTS 
* DlSSOLUTfON (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Trme: 45 min 

Standard soiution: A known concentration of USP So¬ 
dium Salicylate RS in Medium 


Sample soiution: Filter portions of the soiution under 
test, and dilute with water, if necessary. 

Instrumental conditions 
Modę: UV 

Analyticai wavelength: Maximum absorbance at 
about 230 nm 

Analysis: Determine the amount of sodium salicylate 
(GHsNaOi) dissolved from UV absorbance of the Sam¬ 
ple soiution, in comparison with that of the Standard 
soiution. 

Tolerances: NLT 75% (Q) of the labeled amount of so¬ 
dium salicylate (C/HsNaO^) is dissolved. 

# Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase: Methanol, trifluoroacetic add, and water 
(40: 0.1: 60). Prepare by adding 1 mL of trifluoroacetic 
add to a soiution contalning 400 mL of methanol and 
600 mL of water. 

System suitability soiution: 0.5 mg/mL of USP Sodium 
Salicylate RS, 0.5 pg/mL of USP Salicylic Add Related 
Compound A RS, 0.5 pg/mL of USP Salicylic Add Re¬ 
lated Compound B RS, and 0,5pg/mL of USP Phenol 
RS in Mobile phase 

Standard soiution: 2.5pg/mt of USP Sodium Salicylate 
RS in Mobile phase 

Sample soiution: Nominally 2.5 mg/mL of sodium sa- 
licyfate from NLT 20 finely powdered Tablets in Mobile 
phase prepared as follows* Transfer a suitable amount of 
the powder to a suitable voiumetnc fiask. Add 60% of 
the fiask volume of Mobile phase , and sonrcate for 15 
min. Alfow the soiution to cod to room temperaturo 
and then dilute with Mobile phase to volume. Cen tri - 
fuge the soiution, and use tne supernatant. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV212nm 

Column: 2.1-mm x 5-cm; 1*7-pm packing LI 
Column temperaturo: 30° 

Flow ratę: 0.2 mL/min 
Injection vo!ume: 2 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resoiution: NLT 3.0 between salicylic add related 
compound A and phenol; NLT 3.0 between phenol 
and salicylic acid related compound 8, System suita- 
biiity soiution 

Reiative standard deviation: NMT 2%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of any mdividual unspedfied 
impurity in the portion of Tablets taken: 

Result = (rufrj x (C*/Co) x 100 

fu - peak response of any IndMdual unspedfied 
impurity from the Sample soiution 
r s = peak response of sodium salicylate from the 
Standard soiution 

C$ - concentration of USP Sodium Salicylate RS in 
the Standard soiution (mg/mL) 

C u = nominał concentration of sodium salicylate in 
the Sample soiution (mg/mL) 

Acceptance criteria: See Table f. 
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Table 1 


Kamę 

Relative 

Retention 

Time 

Acceptance 

Crlteria, 

NMT 

SaiTcyNc acid related 
comDound A n 

0.3 

— 

Phenoh 

0.4 

__ 

Salicylic acid related 
compound B J 

0.6 

— 

Salicylic acid 

1.0 

_ 

Any indivfdua! unspecified 
impurity 

— 

0.10 

Total fmpuritJes 

— 

1.0 


“These are process impurities, which are incfuded in the tabfe for identifi’ 
cstion oniy. These impurities are eon troi led in the druq substartce. They 
are not Lo be reporteo for the drug product and sh o u Id not be induded 
En the total impuritieś. 

ADDITIONAL REQUłREMENT5 

* PACKACtNG and Storage; Presen/e in well-closed 
contatners. 

e OSP REFERENGE STANDARD5 (11) 

USP Pheno! RS 

USP Salicylic Acid Related Compound A RS 
4-Hydroxybenzole add. 

C?H 6 Oi 138.12 

USP Salicylic Acid Related Compound 8 RS 
4-Hydroxyjsophthalic acid. 

CrHgOj 182.13 
USP Sodtum Saficylate RS 


I Sodiaim SuBfate_ 

Na 3 SCV 10H,O 322.19 

Sulfunc acid disodium salt, decahydrate, 

Disodium sulfate decahydrate [7727-73-3]. 

Anhydrous 142.04 [7757-82-6]. 

» Sodium Sulfate contains ten molecules of water 
of hydration, or is anhydrous. It contains not iess 
than 99.0 percent of Na 2 SG 4 , calculated on the 
diied basis. 

Pacfcaging and sto ragę—Presen/e in tight containers, 
preferably at a temperaturę not exteeding 30°. 
labellng—Label it to rndicate whether it is the decahydrate 
or [s anhydrous. 

Identification —A solution (1 in 20) responds to the tests 
for Sodium (191) and for Sulfate (191). 

Acidity or alkalinity— To 10 mL of a solution, containing 
the equivaient of 1.0 g of Na 2 SO^ - 10H 2 Q in 20 mL of 
water, add 1 drop of oromothymo] blue TS: not morę than 
0.50 ml of either 0.010 N hydrochloric acid or 0.010 N 
sodium hydroxide is required to change the color of the 
solution. 

Lgss on dryimg (731)—Dry at 105° for 4 hours: the dec¬ 
ahydrate loses between 51.0% and 57.0% of its weight, 
and the anhydrous form loses not morę than 0.5% of its 
weight 

Ch Hondę (221)—A portion equivalent to 1.0 g of Na 2 SQ, ■ 

1 OH 2 O shows no morę chlorjde than corresponds to 
0.30 mL of 0.020 N hydrochloric acid (0.02%). 


Delete the following: 

*Heavy metals (231 )--Dissofve a portion containing the 
equivalent of 2.0 g of Na 2 SOi 1GH 2 0 in 10 mL of water. 


add 2 mL of 0.1 N hydrochloric acid, then add water to 
make 25 mL: the limit is 0.001%.# xonm 
Assay —Weigh accurately a portion of Sodium Sulfate, 
eguivaient to about 400 mg of anhydrous sodium suffate, 
dissolve in 200 mL of water, and add 1 mL of hydrochloric 
acid. Heat to boiling, and gradually add, in smali portions 
and while constantly stirring, an excess of hot barium chlo- 
ride TS (about 8 mL). Heat the mixture on a steam bath for 
1 hour, collect the precipitate of barium sulfate on a reten- 
tive, ashless filter paper, wash until free from ehloride when 
tested with silver nitrate TS, and place the filier into a suita¬ 
ble ta red crucible. Ca ref ul [y burn away the paper, and ig- 
nite at 800 ±25° to constant weight. The weight of the oar- 
ium sulfate so obtained, multiplied by 0.6086, represents its 
equivalent of Na 2 SO.|. 


Sodaiam Sulfate Injection 

» Sodium Sulfate Injection is a stenie, concen- 
trated solution of Sodium Sulfate in Water for In- 
jection, which upon dilution is suitable for paren- 
teral use. It contains not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of Na 2 S 04 • IOH 2 O. 

Packagmg and sforage —Preserve in single-dose contain¬ 
ers, preferably of Type I glass. 

Labeling— Label it to indicate that it is to be diluted before 
injection to render it isofonic (3.89% of Na 2 S0 4 ■ 10H?O). 
Identification —It responds to the tests for Sodium (191) 
and for Suffate (191). 

Pyrogen— When diluted with water for injection to contain 
3.89% of NaiSCTt ■ 10H 2 O, it Eneets the reąuirements of the 
Pyrogen Test (151). 
pU (791): between 5.0 and 6.5. 

Other requirements-“lt meets the reguirements under !n- 
jections and fmpfanted Drug Products (1). 

Assay —Transfer an accurately measured volume of Injec- 
tion, equivalent to about 400 mg of sodium sulfate 
(NaaSCTj - 10H?O), to a suitable vesseJ. Dilute if necessary, to 
200 mL, and proceed as directed in the Assay under Sodium 
Sulfate, beginning with “add 1 mL of hydrochloric acid." 

The weight of the barium sulfate so obtained, multiplied by 
1 3804, represents its equiva!ent of Na 2 SO., * 1 GH 2 CL 


Sodium Sulfide 


Na 2 S ■ 9H 3 0 240.18 

Sodium sulfide nonahydrate; 

Disodium sulfide nonahydrate [1 31 3-84-4]. 

DEJFiNKTION 

Sodium Sulfide contains NLT 98.0% and NMT 103.0% of 
sodium sulfide (Na 2 S - 9H 2 0). 

1DENTIFICATHOM 

o A. 

Conduct this test tn a fume hood. 

Sample: 100 mg 

Analysis: To the Sample add 10 mL of 3 N hydrochloric 
add, and cover the top of the Container with filter pa¬ 
per saturated with a 0.2 M lead acetate solution. 

Acceptance critena: A brownish or silvery-bfad< color 
forms on the paper. 


















ASSAY 

* Procedurę 

Sample solution: Dissolve 275 mg of Sodium Sulfide in 
30 mL of filtered and degassed water. Add 50.0 mL of 
0,1 NI Iodine while mixing, add 2 ml of hydrochlonc 
acid, and allow to stand for 15 min in a dark place. 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Vtsual 
Analysis: Ti tratę the Sample solution with Titront to a 
pale yellow color. Add 5 mL of starch TS, and titratę 
with Titrant to a dear endpoint Perform a blank deter- 
mination, and make any necessary correction. Each mL 
of 0.1 N sodium thiosulfate is equivalent to 12,01 mg 
of sodium sulfide (Na 2 S ■ 9H 2 G). 

Acceptance criteria: 98.0%-l 03.0% 

IMPURIT1ES 

* Limit of Iron 

Sample solution: 50 mg/mL in water 

Acceptance criteria: The solution is elear and tobrless. 

* LIMIT OF SULFiTE AND THIOSULFATE 

Sample solution: Disso!ve 3,0 g of Sodium Sulfide in 
200.0 mL of filtered and degassed water. Add 100.0 mL 
of 0.2 N zinc sulfate, and alTow to stand for 30 min. 

Fil ter, and add 1 mL of starch T5. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.01 N iodine V5 
Endpoint detection: Visual 

Anaiysis: Titrate 100.0 mL of the fil tratę from the Sam¬ 
ple solution with Titrant. 

Acceptance criteria: NMT 3.0 mL of Titrant is required. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę in a cool place. 


Sodium Sulfide Topicafl Cel 

PEFINSTION 

Sodium Sulfide Topical Cel contains NLT 90.0% and NMT 
120.0% of Lhe labeied amount of sodium sulfide (Na 2 S ■ 
9H z O) in a suitable gej base. 

DDENTIHCATION 

« A. 

Conduct this test in a fume hood. 

Sampie: 100 mg 

Analysis: Add 10 mL of 3 N hydrodiloric acid to the 
Somp/e, and cover the top of the Container with fifter 
paper saturated with 0.2 M lead acetate solution. 
Acceptance criteria: A brownish or silvery-blad< color 
forms on the paper. 

ASSAY 

o Procedurę 

Solution A: 67.0 g/L of edetate disodium and 36.0 g/L 
of ascorbic add in 2.0 M sodium hydroxide solution 
Sample solution: Transfer a portion of Lhe Topical Gel, 
equtvalent to 30 mg of sodium sulfide, to a 100-mL vof- 
umetric fiask. Add 50 mL of Solution Ą and shake by 
mechanica! means until the Topical Ge! is dispersed. Di- 
lute with Solution A to volume. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.01 M lead perchlorate V5 
Endpoint detection: Potentiometric 
Analysis: Transfer 30.0 mL of the Sample solution to a 
suitable beaker, and titrate with Titrant , determining the 


endpoint potentiometncaJly. Perform a blank determi- 
nation, and make any necessary correction. Each mL of 
0.01 M lead perchlorate is equivalent to 2.4018 mg of 
sodium sulfide (Na 2 S - 9H?0), 

Acceptance criteria: 90.0%-120.0% 

SPECIFBC TE ST 5 

o pH (791): 11.5-13.5 

ADDITIONAL REQUJREMENTS 

e Packaging and Storage: Preserve in tight containers at 
contralled room temperaturę or in a cool place. 


Sodium Thiosulfate 


NasSjOj • 5H 2 0 248.18 

NajSjOj 158.11 

Thiosulfuric acid, disodium salt, pentahydrate; 

Disodium thiosulfate pentahydrate [1 0102-17-7]. 

Anhydrous [7772-98-7]. 

DEFBNITION 

Sodium Thiosulfate contains NLT 99.0% and NMT 100.5% 
of sodium thiosulfate (NaAOa), calculated on Lhe anhy¬ 
drous basis. 

BD1ENTIFICATSON 
« A, INFRARED ASSORPTION (197A) 

« B. Identification Tests—General, Sodium (191) 

Sampie solution: 0.1 g/mL in water 
Acceptance criteria: Meets the reguirements 

ASSAY 

• Procedurę 

Sample: 800 mg 
Titrimetric system 
(See Titrimetry (541}.) 

Modę: Direct titration 
Titrant: 0.1 N iodine VS 
Endpoint detection: Visual 

Analysis: Dtssofve the Sample in 30 mL of water. Adjust 
with a suitable solution of dilute hydrochloric acid or 
dilute sodium hydroxide to a pH of 6.2-6.7, if neces¬ 
sary. Titrate with Titrant , add Ing 3 mL of starch TS as 
the endpoint is approached. Each mL of Titrant is equiv- 
alent to 15.81 mg of sodium thiosulfate (Na 2 5 2 G 3 ). 
Acceptance criteria: 99.0%~100.5% on the anhydrous 
basis 

IMPUMTIE5 

• Całcium 

Sample solution: Dissolve 1 g in 20 mL of water. 
Analysis: To the Sample solution add a few ml of am- 
monium oxalate TS. 

Acceptance criteria: No turbldity is produced. 

Delete the foltowing; 

*0 Heaw Metals <231) 

Test pieparatfon: Dissolve 1 g in 10 mL of water. 
Analysis: To the Test preparation slowly add 5 mL of 3 N 
hydrochioric add, evaporate on a steam bath nearly to 
dryness, and heat the residue at 150° for 1 h. Add 
15 mL of water to the residue, boii gentfy for 2 min, 
and filter. Heat the flltrate to boiling, and add suffident 
bromine TS to produce a elear solution and to provide 
a slighL excess of bromine. Boil the solution to expel 
the excess bromine, cool to room temperaturę, add 1 
drop of phenolphlhalein TS, and neutralize with 1 N so¬ 
dium hydroxide, Dilute with water to 25 mL. 
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Acceptance criteria: NMT 20 ppm# tomeM i^aoiai 

SPECIFIC TESTS 

* Water Determination, Method lit <921 > 

Sample: 1.0 g 

Analysis: Dry the Sample under vacuum at 40°—45 5 for 
16 n* 

Acceptance criteria: 32.0%-37*O% 

ADDITIONAL REQUSRE(VIEMTS 

* Packaging and Storage; Preserve in tight containers, 

* USP Reference Standards (11) 

USP Sodium Thiosulfate RS 


* USP Reference Standards (11) 
USP Endotoxin RS 


Somatropin 


FF1-JIT5IHF nwwłLNftHHl (HJlAt OTV'lJł: FEtAtlPKUj KV5FL8}NPIF 
5LCF5E5IFT PSNfl.EETQQł( StiLALULlSl LLiGttfl.tH qri,H£VFAff£ 
UWCASOBlW j miK PUES IflUWMlLED Gfi1>ltTGQIFk QTV5KFDTM5 
IINDMLUNY CUVĆFW0H BWCTPLMy 0tMVC05U F 


Sodium Thiołulfate Injection 

DEFtNITION 

Sodium Thiosulfate Injection is a stenie solution of Sodium 
Thiosulfate in freshly boiled Water for Injection* It contains 
NLT 95.0% and NMT 105.0% of the labeled amount of 
sodium thiosulfate (Na 2 S 2 0 3 * 5H z O). 

IDENTIFICATION 

• A* Procedurę 

Sample solution: Equivalent to 0.1 g/mL of sodium thi¬ 
osulfate in water 

Analysis: Add a few drops of iodine T5* 

Acceptance criteria: The color is dtscharged* 

■ B. Identification TestS“General j , Sod/um<191> 

Sample solution: Equivalent to OJ g/mL of sodium thi¬ 
osulfate in water 

Acceptance criteria: Meets the requirements 

• G Identification Tests—General, Thiosulfate (191) 

Sample solution: Equivalent to OJ g/mL of sodium thi¬ 
osulfate in water 

Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę 

Sample solution: Equivalent to 1 g of sodium thiosul¬ 
fate from injection. Adjust with a suitable solution of 
dilute hydrochloric add or dilute sodium hydroxide to a 
pH of 6*2-6*7, and dilute with water to about 20 mL 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: OJ N iodine VS 
Endpoint detection: Vlsua3 

Analysis: Ti tratę the Sample solution with Titrant, adding 
3 mL of starch TS as the endpoint is approached. Each 
mL of Titrant is equivalent to 24*82 mg of sodium thio¬ 
sulfate (NaaSaPi ■ 5H z O). 

Acceptance criteria: 95.0%-105.0% 

SPECIFIC TESTS 

* BACTEfUAL ENDOTOXlN5 Test <85>: NMT 0.03 USP Endo- 
toxin Units/mg of sodium thiosulfate 

* fH (791): 6.0-9*5 

* Other Requirements: Meets the requirements in Injec - 

tions and Implanted Drug Products (1) 

ADDITIONAL REQU1REMENT$ 

o Packaging and Storage: Preserve in single-dose contain- 
ers of Type 1 glass. 


CwoH i ^bN^OsimS? 22, 124* 77 

[12629-01 -5], 

DEFINmON 

Somatropin is a protein hormone consisting of 191 amino 
acid residues, and its structure corresponds to the major 
component of the growth hormone extracted from 
human pituitary glands. It is produced as a Jyophiliaed 
powder or bulk solution by methods based on recombL 
nant DNA technology* The presence of host-cell DNA 
and host-cell protein impurities in Somatropin is process 
specific—the limits of these impurities are determined by 
validated methods. Manufacturers must demonstrate a 
correlation between the Assay and a validated and ap- 
proved growth-promotion-based bioassay. It may contain 
excipients. 

[NOTĘ— One mg of anhydrous Somatropin is equivalent to 
3.0 USP Somatropin Units.] 

IDENTIFICATION 

• A. The retention time of the somatropin peak of the 

Sample solution corresponds to that ot the Standard solu¬ 
tion, as obtained in the test for Chromatogrophic Purity, 
except that a Standard solution is also chromatographed 
and prepared by reconstituting a vial of USP Somatropin 
RS with Diluent to obtain a known concentration of 
about 2 mg/mL* 

* B. PEFTIDE mapping 

Solution A: Trifluoroacetic acid and water (1:999). Fil- 
ter, and degas. 

Solution B: Water, trifluoroacetic acid, and acetonitnle 
(100:1:899) 

Solution C: 0*05 M solution of tri${hydroxy- 
methyl)aminomethane (Tris), Adjust with hydrochloric 
acid to a pH of 7.5. 

Mobile phase: See Tobie h 


Table 1 


Time 

(miny 

Solution A 

(W 

Solution B 

0 

100 

0 

20 

80 

20 

40 

75 

25 

65 

50 

50 

70 

20 

80 

71 

100 

0 

86 

100 

0 


Trypsin solution: 1 mg/mL of trypsin tn Solution C 
Storę in a freezer, if necessary. 

Standard stock solution: 2.0 mg/mL of USP Soma¬ 
tropin RS In Solution C 

Standard solution: To 1 mL of the Standard stock solu¬ 
tion add 30 \il of Trypsin solution. Cap the tubę, and 
place it in a water bath at 37 p for 4 h* [Notę —If this 
solution is not injected immediately, storę it in a 
freezer*] 

Sample stock solution: 2*0 mg/mL of Somatropin in 
Solution C 


















■ luf 




uz_ 


Sample solution: To 1 ml of the Sample stock solution 
ada 30 pi of Trypsm solution, Cap the tubę, and place it 
in a water bath at 37° for 4 h. [Notę—I f this solution is 
not injected immediately, storę it in a freezer.] 
Chromatographic system 
{See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column; 4,6-mm x 25-cm; packing 17 

Column temperaturę: 30° 

FI o w ratę: 1 m L/min 
Injection volume: 10Qpt 
Analysls 

Sam pies: Standard solution and Sample solution , sępa- 
rately injected 

[Notę—C ondition the chromatographic system by run- 
ning a blank gradient program“before injecting the 
digests,] 

Acceptance criteria: The chromatographic profile of 
the Sample solution is similar to that of the Standard 
solution . 

* t Som ATROPIN BiuiutNiiiY TtSTS <126): Meets the 

reguirements 

[Notę—T he bioidentity test may be performed either on 
the Somatropin bulk drug substance or on the flnished 
pharmaceutical product J 

ASSAY 

• Somatropin Cotmm 

Buffer solution: Pi$solve 5,18 g of dibasic sodium 
phosphate and 3.65 g of monobasic sodium phosphate 
in 950 mL of water. Adjust with phosphoric acid or so¬ 
dium hydroxide solution to a pH of 7.0. Difute with 
water to 1000 mL. 

Mobile phase: Isopropyl alcohol and Buffer solution 
(3:97), Filter, and degas. 

Diluent: Buffer solution and water {1: 1,5) 

System suitability solution: Place 1 vial of USP Soma- 
tropin RS in an oven at 50° for 1 2-24 h. Remove from 
the oven, and dissolve the contents of the vial in Dilu¬ 
ent to obtain a solution with a known concentration of 
about 1 mg/mL and a dimer content of 1%-2%. 
Standard solution: Known concentration of about 
1 mg/mL of USP Somatropin RS in Diluent 
Sample solution: About 1 mg/mL of accurately 
wetghed Somatropin in Diluent , or by diluting a bulk 
solution of Somatropin with Diluent [Notę —If neces- 
sary, the amount of protein in solution can be deter- 
rnlned by the test for Total Protein Content] 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 7.8-mm x 30-cm; packing L33 
Column temperaturę: Ambient 
Flow ratę: 0.6 mL/min 
injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Resolution: NMT 0.4 for the ratio of the valley 
height, between the dimer and the monomer, and 
the dimer peak height 

Tailing factor: NMT 1.7 for the monomer {major) 
peak 
Analysls 

Sam pies: Standard solution and Somple solution i, sepa- 
rately Injected 

Record the ch ro mato g ram s for NLT twice the retention 
time of the somatropin monomer (major) peak, and 
measure the peak responses for the monomer 
Calculate the concentration, in mg/mL, of somatropin 
in the Sample solution taken: 

Result = (ru/rs) x Cs 


fu = peak response of the monomer from the 
Sample solution 

r s = peak response of the monomer from the 
Standard solution 

Cs = concentration of USP Somatropin RS in the 
Standard solution (mg/mL) 

Acceptance criteria: NLT 910 pg of somatropin/mg on 
the anhydrous basis, When prepared as a bulk solution, 
it contams NLT 910 pg of somatropin/mg of total 
protein. 

IMPURIT1E5 

* Chromatographic Purity 

Diluent: 0.05 M Tris rn water. Adjust with hydrochloric 
add to a pH of 7,5, 

Mobile phase: n-Propyl alcohol and degassed Diluent 
(29:71), Filter. 

System suitability solution: 2.0 mg/mL of Somatropin 
in Diluent, Pass through a filter to sterilize or add so¬ 
dium azide to a finał concentration of 0.01%, and allow 
to stand at room temperaturę for 24 h. [Notę —Use 
within 48 h of prcparation, or storc the solution in a 
refrigerator until ready to use.] 

Sample solution: 2.0 mg/mL of Somatropin in Diluent 
[Notę— Mai nta In the Solutions between 2° and 8°, and 
use within 24 h. If an automatic injector is used, main- 
tain the temperaturę between 2° and 8 e .] 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing L26 
Column temperaturę: 45 a 
Flow ratę: 0.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 1.0 between somatropin and its ad- 
jacent peak 

TatMng factor: 0.9-1.8 for the somatropin (major) 
peak 
Analysls 

Sample: Sample solution 

Calculate the percentage of impurities in the portion of 
Somatropin taken: 

Result — \Aufi,Au 4 Aj)] x 1 00 

Au - sum of all the peak responses other than the 
somatropin (major) peak and disregarding 
any peak due to the solvent 
As - peak response of somatropin 
Acceptance criteria: NMT 6.0% of total impurities 

* Limit of High Moucular Weight Proteins 

Buffer solution. Mobile phase, Diluent, System suita¬ 
bility solution, Sample solution, Chromatographic 
system, and System suitability: Proceed as directed in 
the Assay. 

Analysls 

Samples: System suitability solution and Sample solution 
Measure the areas of the main peak and of the peaks 
eluting before the main peak, excluding the sotaent 
peaks. 

Calculate the percentage of high molecular weight pro¬ 
teins in the portion of Somatropin taken: 

Result — [Ax/(Amt 4 Am)] x 100 

Ah - sum of the areas of the high mofecular weight 
peaks 

Am - peak area of the monomer from the Sample 
solution 

Acceptance criteria: NMT 4% of high molecular 
weight proteins 
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SPECIFIC TESTS 

o Total Protein Content 

(See Ultraviolet-Visible Spectroscopy (857}.) 

Buffer solution: 0,025 M soiution of monobasic potas- 
sfunn phosphate in water. Adjust with sodium 3iydroxide 
to a pH of 7.0. 

Sample solution: Dissolve a weighed quantity of Soma- 
tropin in Buffer solution to obtain a solution with an 
absorbance vafue between 0.5 and 1.0 at the wave- 
Jength of maximum absorbance at 280 nm, 

Anafysis: Determine the absorbance of the Somple solu¬ 
tion using a spectrophotometnc celi of path length 
1 cm, at the wayelength of maximum absorbance 
around 280 nm and at 320 nm, using Buffer solution as 
the blank. 

Calculate the protein content, in mg, in the portion of 
Somatropin taken: 

Result = (Amm 1 “ Aj 20 ) ^ (W0.82) 

&max “ absorbance va!ue of the Somple solution at the 
wavelength of maximum absorbance 
Auo = absorbance value of the Somple solution at 
320 nm 

V - volume of the Somple solution 

* Microbial Enumeratidn Tests {61) and Tests for 

Specified Microorganisms (62): The total aerobic micro- 
bial count is NMT 3 x 10 2 cfu/g, the test being per- 
formed on 0.2-0.3 g of powder, accurately weighed. 

■ Water Determination (921), Method lo NMT 10%, 

when prepared as a fyophilized powder 

o Bacterial Endotoxins Test (85): NMT 10 U5P Endotoxin 
Units/mg of Somatropin 

ADD0TSONAL REQUSREMENT$ 

■ Packaginc and Storage: Preserve in tight containers, 
and storę between -10° and -25°. 

* Labeling: The iabdtng States that the materia! is of re- 

combinant DNA origin. 

* USP Reference Standards (11) 

USP Endotoxin R5 
USP Somatropin RS 


Somaftropini for ircjjectiioai 

DEFINITJON 

Somatropin for Iniection is a stenie, fyophilized mixture of 
Somatropin with one or morę suitable buffering and stabi- 
Ijzjng agents. Manufacturers must demonstrate a correla- 
tion between the Assay and a va]idated and approved 
growth-promotion-based bioassay. 

[Notę—O ne mg of anhydrous Somatropin is equivalent to 
3.0 USP Somatropin Units.] 

IDENTIFICATION 

• A. The retention tfme of the somatropin peak of the 
Somple solution corresponds to that of the Standard solu¬ 
tion , asobtained in the test for Chromatographic Purity ; 
except that a Standard solution is aiso chromatographed 
and prepared by reconstituting a vial of USP Somatropin 
RS with Diluent to obtain a known concentration of 
about 2 mg/ml. 

o B. Somatropin Bioidentity Tests (126): Meets the 
requirements 

[Notę—T he bioidentity test may be performed either on 
the Somatropin bu!k drug substance or on the finished 
pharmaceuticaJ product.] 

ASSAY 

o Somatropin Content 

Buffer solution: 5.7 8 g of dibasic sodium phosphate 
and 3.65 g of monobasic sodium phosphate rn 950 mL 


of water. Adjust with phosphoric acid or sodium hy- 
droxide soiution to a pH of 7.0. Dilute with water to 
1000 ml. 

Mobile phase: Isopropyl alcohol and Buffer solution 
(3:97). Fil ter and degas. 

Diluent: Buffer solution and water (1:1.5) 

System suitability solution: Place 1 via! of USP Soma¬ 
tropin RS in an oven at 50 D for 12-24 h. Remove from 
the oven, and dissolve the contents of the vial in Dilu¬ 
ent to obtain a solution with a known concentration of 
about I mg/mL and a dimer content of 1%-2%. 
Standard solution: Known concentration of about 
1 mg/mL of USP Somatropin RS in Diluent 
Sample solution: Dissoive the contents of a suitable 
number of containers in Diluent to obtain a concentra¬ 
tion of 1 mg/mL of somatropin. 

Chromatographic system 
(See Chromatography (623 ), System Suitabitity.) 

Modę: LC 

Detector: UV 214 nm 
Column: 7.8-mm x 30-cm; packing L33 
Column temperatura: Ambient 
Flow ratę: 0.6 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: System suitohiilty soiution 
Suitability requirements 
Resolution: NMT 0.4 for the ratio of the valley 
height, between the dimer and the monomer, and 
the dimer peak height 

Taifing factor: NMT 1 J for the monomer (major) 
peak 
Analysis 

Samples: Standard solution and Sample solution , sępa- 
rately injected 

Record the chromatograms for NLT twlce the retention 
time of the somatropin monomer (major) peak, and 
measure the peak responses for the monomer. 
Caicuiate the percentage of somatropin per Container: 

Result = (ru/r 5 ) x C s x (V/N) x 100 

ru = peak response of the monomer from the 
Sample solution 

- peak response of the monomer from the 
Standard solution 

Cs - concentration of USP Somatropin RS in the 
Standard solution (mg/mL) 

= total volume of the Sample solution (ml) 

N = number of containers used to obtain the 
Sample soiution 

Acceptance criterla: 89.0%-11 0.0% 

IMPURITIES 

• Chromatographic Purity 

Difupnt: 0.05 M tm(hydroxymethyl)aminomethane in 
water. Adjust with hydrochloric acid to a pH of 7.5. 
Mobile phase: n-Propyi alcohol and degassed Diluent 
(29:71). Filter. 

System suitability solution: 2.0 mg/ml of somatropin 
in Diluent. Pass through a filter to sleriJ ize or add so- 
dium azide to a finał concentration of 0.01%, and allow 
to stand at room temperaturę for 24 h. [Notę—U se 
within 48 h of preparation, or storę the solution in a 
refrigerator until ready to use.] 

Sample solution: 2.0 mg/ml of somatropin in Diluent 
[Notę—M aintain the Solutions between 2° and 8°, and 
use within 24 h. If an automatic injector is used, main- 
tain the temperaturę between 2° and 8°.] 
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Chromatographk system 

(See Chromatogropny {621 ), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 25-cm; packrng L26 

Column temperaturę: 45° 

Fiow ratę: 0,5 mL/min 
Injection volume: 20 pL 
System suitabifity 
Sample: System suitability soiution 
Suitability requirements 

Resolution: NIT 1.0 between somatropin and its ad- 
jacent peak 

Tailing łactor: 0.9-1.8 for the somatropin (major) 
peak 

Analysis 

Sample: Sample soiution 

Calculate the percentage of impurities in the portion of 
Injection taken: 

Result = [Au/(Au + As)] x 100 

Au - sum of a(l the peak responses other than the 
somatropin (major) peak, dlsregardlng any 
peak due to the solvent 
As = peak response of somatropin 
Acceptance criteria: NMT 12% of total impurities 

* Limit of High Molecular Weight Proteins 

Buffer soiution, Mobile phase, Diluent, System suita¬ 
bility soiution, Sample soiution, Chromatographk 
system, and System suitability: Proceed as directed in 
the Assay . 

Analysis 

Samples: System suitability soiution and Sample soiution 
Measure the areas of the main peak and of the peaks 
elutlng before the main peak, exduding the soWent 
peaks. 

Calculate the percentage of high molecular wdght pro- 
feins in the portion of Injection taken: 

Result = [AhI{Ah -f Am)] X 100 

Ah = sum of the areas of the high molecular weight 
peaks 

Am = peak area of the monomer from the Sample 
soiution 

Acceptance criteria: NMT 6% of high molecular 
weight proteins 

SPECUFK TESTS 

* Bacterial Endotoxiks Test (85): NMT 20 USP Endotoxin 

Units/mg of Somatropin 

* Steriuty Tests {71), Test for Sterility of the Product to Be 

Examined / Membranę Filtrationi Meets the reguirements 

ADDBTIONAL REQUIREIVSENT$ 

o PACKACING AND Storage: Preserve in tight containers, 
and storę between 2° and 8 a , 
o LabeUNg: The labeling states that the materia! is of re- 
comblnant DNA origin. 

«* USP Reference Standards (11) 

USP Endotoxin RS 
USP Somatropin RS 


Sorbitol Soiution 


DEFINITION 

Sorbitol Soiution is an aqueous soiution containing NLT 
64.0% of D-sorbitol (CóHi.sOć), The amounts of total sug- 
ars, other polyhydric aEcohols, and any hexito! anhydrides, 
if detectecł, are not Induded in the regulrements or in the 


calculated amount under General Notices, 5.60 JO . Other 
Impurities in USP and NF Artides , 

IDENTIFICATION 
a A. Procedurę 

Sample soiution: Disso3ve 1.4 g of Sorbitol Soiution in 
75 ml of water. 

Analysis: Transfer 3 mL of the Sample soiution to a 
15-cm test tubę. Add 3 mL of freshly prepared catechol 
soiution (1 in 10), and mix. Add 6 mL of sulfuric acid, 
mix again, and gently heat the tubę in a flame for 30 s. 
Acceptance criteria: A deep pink or wine-red color 
appears. 

■ B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

■ c. Limit of Diethylene Glycol and Ethylene Glycol 

Difuent: Acetone and water (96:4) 

Standard soiution: 0.08 ma/mL of USP Diethylene 

Glycol RS and 0.08 mg/mL of USP Ethylene Glycol RS in 
Diluent 

Sample soiution: Transfer 2.0 g of Sorbitol Soiution 

to a 25-mL volumetric fiask. Add L0 rnL of Diluent to 
the fiask, and mix on a vortex mixer for 3 min. Add the 
remaining Diluent to the fiask to volume in three equal 
portions. Mix on a vortex mixer for about 3 min after 
each addition of Diluent. Pass a portion of the superna- 
tant layer obtained through a 0.45-p.m nylon fil ter. Dis- 
card the first 2 mL of the fiftrate, and colfect the rest of 
the fiItratę for analysis. [Notę—A cetone is used to pre- 
cipitate sorbitol.] 

Chromatographie system 
(See Chromatogropny {621), System Suitability ♦) 

Modę: GC 

Detector: Flame ionization 

Column: 0.32-mm x 15-m fused-silica capillary coh 

umn; 0.25-pm layer of phase G46 
Temperaturo 
Detector: 300° 

Injector port: 240° 

Column: See the temperaturę program table he¬ 

lów. 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

L/min) 

Fina! 

Temperaturę 

n 

Hołd Time 
at Fina! 
Temperaturę 
(mM 

70 


70 

2 

70 

50 

300 

5 


Carrier gas: Helium 

Flow ratę: 3.0 mL/min 

Injection size: 1.0 pL 

Injection type: Split injection. The spllt ratio is 

about 10:1. [Notę—A spiit li ner, deactivated with glass 
wool, is used.] 

System suitability 
Sample: Standard soiution 

[Notę—D iethylene glycol elutes after ethylene glycol in 
the chromatogram J 

Suitability reguirements 

Resolution: NLT 30 between ethylene glycol and 

diethylene glycol 
Analysis 

Samples: Standard soiution and Sample soiution 

Based on the Standard soiution, identify the peaks of 
ethylene glycol and diethylene glycol. Compare peak 
areas of ethylene glycol and diethylene glycol in the 
Standard soiution and the Sample soiution. 

Acceptance criteria 

Diethylene glycol: The peak area of diethylene gly¬ 

col in the Sample soiution is NMT the peak area of 
diethylene glycol In the Standard soiution , correspond- 
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inq to NMT 0.10% of diethylene glycol in Sorbitol 
Solution. 


Ethylene glycol: The peak area of ethylene glycol in 
the Sample solution is NMT the peak area of ethylene 
glycol in the Standard solution, corresponding to NMT 
0.10% of ethylene glycol in Sorbitol Solution. 


ASSAY 
e Procedurę 

Mobile phase: Waler 

System suitability solution: 4.8 mg/g of mannitol and 
4.8 mg/a of USP Sorbitol RS in water 
Standard solution: 4.8 mg/g of USP Sorbitol RS in 
water 

Sample solution: 6.0 mg/g of Sorbitol Solution in 
water 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: IX 

Detector: Refractive index 
Column: x ICLcm; packing L34 

Temperaturę 
Detector: 35° 

Column: 50 ±2° 

Flow ratę: 0.7 mL/min 
Injection size: 10 ^lL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retentlon times for mannitol and 
sorbitol are 0.6 and 1.0, respectively.] 

Suitability reąuirements 

Resolution: NLT 2.0 between sorbitol and mannitol. 
System suitability solution 

Rdative standard dedation: NMT 2,0% for sorbitol 
Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CóHhO* in the Sorbitol So¬ 
lution taken: 

Result = (fuM) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

h = peak response from the Standard solution 

C$ s concentration of USP Sorbitol RS in the 
Standard solution (mg/g) 

Cu = nominał concentration of Sorbitol Solution in 
the Sample solution (mg/g) 

Acceptance criterla: NLT 64,0% 

IMPURITIES 
Inorganic Impurities 

* Risidue on Ignition (281): NMT 0.1%, calcu la ted on the 

anhydrous basfs, determined on a 2-g portion 

• Limit of Nickel 

Solution A: A saturated ammonium pyrrolidine dithio- 
carbamate solution (containing 10 mg/mL of ammo¬ 
nium pyrrolidine dithiocarbamate) 

Sample solution: Dissolve and dilute 20.0 g of Sorbitol 
Solution to 100 mL with diluted acetic add. Add 
2,0 mL of Solution A and 10.0 mL of methyl isobutyl 
ketone, and shake for 30 s. Protect from bright lignt. 
Allow the two layers to separate, and use the methyl 
isobutyl ketone layer. 

Standard Solutions: Prepared as directed for Sample 
solution , except to prepare three Solutions by adding 
0.5, 1.0, and 1.5 mL of nickel standard solution TS. 
Blank solution: Prepare as directed for Sample solution , 
except to omit the use of the Sorbitol Sofutton. 
Speetrometric condftions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 232.0 nm (maximum . 
absorbance) 


Lamp: Nickel hollow-cathode 
Flame: Air-acetylene 
Analysis 

Sampies: Standard Solutions , Sample solution , and 
Blank solution 

Set the instrument to zero using the Blank solution . 
Concomitantly detemnine the absorbances of the 
Standard Solutions and the Sample solution at least 
three times each. Record the average of the steady 
readings for each of these Solutions. Between each 
measurement, aspirate the Blank solution , and ascer- 
tain that the reaafng returns to zero. Plot the ab¬ 
sorbances of the Standard Solutions and the Sample 
solution versus the added guantity of nickel. Extrapo- 
late the tine jointng the points on the graph unti! it 
meets the concentration axis. The distance between 
this point and the intersection of the axes represents 
the concentration of nickel in the Sample solution , 
Acceptance criteria: NMT 1 ppm, caiculated on the 
anhydrous basis 

Organie Impurities 

* procedurę: reducing Sugars 

Sample: Equivalent to 3.3 g of sorbitol on the anhy¬ 
drous basis from Sorbitol Solution 
Analysis: To the Sample , add 3 mL of water, 20,0 mL of 
cupric citrate TS, and a few glass beads. Heat so that 
boifing begins after 4 min, and maintam boiling for 3 
min, Cool rapidly, and add 40 mL of diluted acetic 
add, 60 mL of water, and 20.0 mL of 0.05 N todine 
V5. With continuous shaklng, add 25 mL of a mixture 
of ó mL of hydroehlonc acid and 9A mL of water, 

When the precipitate has dissolved, tltrate the excess of 
iodine with 0.05 N sodtum thiosulfate VS using 2 mL of 
starch TS, added toward the end of the titration, as an 
indicator, 

Acceptance criteria: NLT 12.8 mL of 0.05 N sodium 
thiosulfate VS is reguired, corresponding to NMT 0.3% 
of reducing sugars, on the anhydrous basis, as glucose. 
[Notę—T he amount determined in this test is not in- 
cluded in the caiculated amount under General Notkes, 
5.60.10. Other Impurities in USP and NF Artides.] 

5PEC1FIC TESTS 

* pH (791): 5.0-7.5, in a 14% (w/w) solution of Sorbitol 
Solution in carbon dioxide-free water 

* WATER Determination, Method I (921): 28.5%-31.5% 

ADD1T10NAL REQUIR£MENT5 

* Packaging and Stokage: Preserve in well-closed contain- 
ers. No storage requirements specified. 

* USP reference standards (11) 

USP Diethylene Glycol RS 
USP Ethylene Glycol RS 
USP Sorbitol RS 


Sotalol Hydrochloride 



CijHzoNiOjS ■ HC) 308.82 

Methanesulfonamide, N-[4-[1 -hydroxy-2-[(l -methyleth- 
yl)amino]ethyljpheriyl]-, mortohydrochloride. 

4'-[l -Hydroxy-2-(i$opropy!arnlno)ethyi]rnethanesulfonanilide 
monohydrochloride [959-24-0]. 

» Sotalol Hydrochloride contatns not less than 
98.5 percent and not morę than 101.5 percent of 
C 12 H 20 N 2 O 3 S ■ HCI, 





Packaging and storage —Presen/e in well-closed contain- 
ers. Storę at controlled room temperaturę* 


USP Reference standard; (11)— 

USP Sotalol Hydrochloride RS 
USP Sotalol Related Compound A RS 

A/[(4-[[{1-Methylethyf)amino]acetyl]phenyi]methane 
sulfonamide monohydrochloride. 

CuH 1 B N 3 0 3 S * HO 306.81 
USP Sotalol Related Compound B RS 

W-(4-Formylphenyl)methanesuIfonamide. 

C 3 H 9 NO 1 S 199*23 


USP Sotalol Related Compound C RS 

W-[4-[2-[(l-MethylethyJ)amino]ethyl]phenyl]methane- 
sulfonamide monohydrochloride, 

CuH 20 N 2 CbS-HCI 292.83 


Identification— 


A: infrared Absorption (197K). 

B: Thin-Layer Chromatographic Identification Test ( 201 )— 
Test solution—Dhso\ve a puantity of Sotalol Hydrochloride 
in methanol to obtain a solution having a concentration of 
about 2 mg per mL 

Developing solvent system: a mixture of chloroform and 
methanol (70:30). 

Procedurę —Proceed as directed in the chapter, except to 
place two 25-mt beakers, each contalning aoout 10mL of 
ammonium hydroxide, on the bottom of the chromato- 
graphic chamber that i$ lined with fflter paper and contains 
the Dewbpina solvent system t ailow to eguilibrate for 
15 minutes, then place the piąte in the chamber, and de- 
velop the chromatograms until the solvent front has moved 
about two-thirds of the length of the piąte: meets the re- 
quirements, 

Specific rotation (781S): between -0.7° and +0*7°. 

Test solution: 125 mg per mL, in methanol. 

Water Del ermination, Method I (921): not morę than 
0.5%, 

Residue on ignitton (281): not morę than 0.5%. 


Defete the fotiowing: 

®Hea vy met ais, Method II (231): 0,002%.# (0f 

Limit of methanol, Isopropyl alcohol, and acetone— 

Standard solution —Transfer 10.0 pL each of methanol, 
isopropyl alcohol, and acetone to a 100-mL volumetric fiask, 
difute with tyN-dlmethylacetamide to vdume, and mix. DI- 
lute 10.0 ml of this solution with 10,0 ml of N,W-dimethyla- 
cetamide to obtain a solution containing about 0.04 mg of 
each per mL. 

Test solution— Transfer about 100 mg of Sotalol Hydro¬ 
chloride, accurately weighed, to a 25-mL fiask, dtssolve in 
10,0 ml of W,/V-drmethylacetamlde, and mix, [NOTĘ— Do not 
dilute to vo!unne.] 

Chromatographic system {see Chromatography (621))—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 2 * 0 -mm x 1 , 8 -m glass column containing 5 % 
phase G16 on 60- to 80-mesh support SI 2. The injection 
port temperaturę is maintained at 200 °, and the detector 
temperaturę \s maintained at 300°. The column temperaturę 
is maintained at 70° for 5 minutes, then increased at a ratę 
of 30° per minutę to 180°, and maintained at 180° for 
3 minutes. Helium is used as the carrier gas, flowing at a 
ratę of about 30 ml per minutę. Chromatograph the Ston¬ 
dard solution, and record the peak areas as directed for Pro¬ 
cedurę: the relative retention times are 1 * 0 , 1 * 4 , and 2.7 for 
methanol, acetone, and isopropyl alcohol, respective!y; the 
resolution, R, between methanol and acetone and between 
acetone and isopropyl alcohol is not less than 2 . 0 ; and the 
relative standard deviafion for replicate Injections is not 
morę than 2 * 0 %. 


Procedurę —Sęparately inject equal vo(umes (about 1 uL) 
of the Test solution and the Standard solution into the chro- 
matograph, record the chromatograms, and measure the 
methanol, isopropyl alcohol, and acetone peak areas. Calcu- 
late the percentages of methanol, isopropyl alcohol, and ac¬ 
etone in the portion of Sotalol Hydrochloride taken by the 
formula: 


}00Q(C/W)(rufr s ) 

in which C is the concentration, in mg per ml, of the ap- 
propriate a na ty te in the Standard soiution; W is the quantity, 
in mg, of Sotalol Hydrochloride taken to prepare the Test 
solution; and r u and r s are the peak areas of the torrespond- 
ing anafyte obtained from the Test solution and the Standard 
solution , respectively: not morę than 0 . 3 % each of metha¬ 
nol, isopropyl alcohol, and acetone is found; and not morę 
than 0.5% total of methanol, isopropyl alcohol, and acetone 
is found* 

Related compounds— 

Mobiie phase —Proceed as directed in the Assay* 

Standard solution —Dis$olve accurately weighed auantities 
of USP Sotalol Hydrochloride RS, USP Sotalol Related Com¬ 
pound A RS, USP Sotalol Related Compound B RS, and USP 
Sotalol Related Compound C RS in Mobiie phase , and dilute 
quantitative!y, and stepwlse if necessary, with Mobile phase 
to obtain a solution having known concentrations of about 
6 pg of each per mL. 

Test solution —Transfer about 200 mg of Sotalol Hydro¬ 
chloride, accurately weighed, to a 100-mL voiumetric fiask, 
dissoive in and dilute with Mobile phase to volume, and mix* 

Chromatographic system —Prepare as directed in the As - 
say Chromatograph the Standard solution, and record the 
peak heights as directed for Procedurę: the relattve retention 
times are about 0.65 for sotalol hydrochloride related com¬ 
pound B, 1.0 for sotalol hydrochloride, 1.2 for sotalol hydro¬ 
chloride related compound A, and 1.4 for sotalol hydrochlo¬ 
ride related compound C; the resolution, R, between sotalol 
hydrochloride related compound A and sotalol hydrochio- 
ride is not less than 2 . 0 ; and the relative standard deviation 
for replicate injections is not morę than 2 . 0 %. 

Procedurę—Separately inject equal volumes (about 25 pL) 
of the Standard solution ano the Tesf solution into the chro¬ 
matograph, record the chromatograms, and measure the 
heights for the major peaks. Calculate the percentage of 
eacn sotalol hydrochloride related compound in the portion 
of Sotalol Hydrochloride taken by the formula: 

10 (C/W)(n/rs) 

in which C is the concentration, in pg per ml, of the appro- 
priate USP Related Compound Reference Standard in the 
Standard solution; W is the weight, in mg, of Sotalol Hydro¬ 
chloride taken to prepare the Test solution; and n and r s are 
the peak heights for the corresponding related compound 
obtained from the Test solution and the Standard solution, 
respective!y, Calculate the percentage of other impurities in 
the portion of Sotalol Hydrochloride taken by the formula: 

1 Q(C/W)fa/rd 

in which C is the concentration, in tig per mL, of USP 
Sotalol Hydrochloride RS in the Standard solution ; W is the 
weight, in mg, of Sotalol Hydrochloride taken to prepare 
the Test solution; r„ is the sum of the peak heights for ail 
impurities, other than the related compounds, obtained 
from the Test solution; and r% is the peak height of sotalol 
obtained from the Standard solution , Not morę than 0*3% 
each of sotalol hydrochloride related compound A and 
sotalol hydrochloride related compound B is found; not 
morę than 0,4% of sotalol hydrochloride related compound 
C is found; not morę than 0,3% of other impurities ts 
found; and not morę than 0.5% of total impurities ts found. 
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Content of chloride—Transfer about 310 mg of Sotalol 
Hydrochloride, accurately weighed, to a glass beaker, and 
dissolve in 100 ml of water and 10 mL or gladal acetic acid. 
Titrate with 0.1 N silver nitrate VS, and determine the 
endpoint potentiometncally. Bach ml of 0*1 N silver nitrate 
rs equiva!ent to 3.545 mg of chJorfde (Cl): between 11.1% 
and 11 .9% of chloride is found. 

Assay— 

Diluent —Prepare a maturę of water and acetonitrile 

C4:l). 

Mobile phase—Transfer about 1.08 g of sodium 1 -octane- 
sulfonate to a 1000 -mL vo!umetric fiask. Disso!ve in 10 ml 
of glacia! acetic acid and about 70 mL of water* Add 
720 mL of water, dilute with acetonitnle to volume, and 
mix. FEIter, and degas. Make adjustments if necessary (see 
System Sukabiiity under Chromatography <621)). 

In terna I standard sol u don —Transfer about 450 mg of caf- 
feine to a 100-mL volumetnc fiask. Dtssolve in and ailute 
with Diluent to yolume, and mix. 

Standard preparotion —Transfer about 50 mg of USP 
Sotalol Hydrochloride RS, accurately weighed, to a 25-mL 
volumetric fiask. Dissolve in and dMute with Diluent to vol- 
ume, and mjx. Transfer 10.0 mL of this solution and 5.0 mL 
of Internai standard solution to a 100-mL vo!umetnc fiask* 
Dilute with Diluent to vofume, and mlx. 

Assay preparotion —Transfer about 100 mg of Sotalol Hy¬ 
drach loride, accurately weighed, to a 50-mL volumetric 
fiask. Dtssolve in and ailute with Diluent to volume, and mix. 
Pipet 10,0 mL of this solution and 5,0 mL of Internal stan¬ 
dard solution into a 100-mL voJumetric fiask. Dilute with Dil¬ 
uent to vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
llguid chromatograph is eauipped with a 238-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparotion , and record the peak areas as di- 
rected for Procedurę: the relative retention times are about 
1.0 for sotalo] and 0.39 for caffeine; the resoiution, R f be¬ 
tween caffeine and sotalol is not less than 8,5; and the rela- 
tive standard deviation for replicate injections, determined 
frgm peak area ratios, is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volume$ (about 25 pi) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, in 
mq, of C^Hio^O^S * HO in the portfon of Sotalol Hydro- 
chloride taken by the formula: 

500C(/W R s ) 

in which C is the concentration, in mg per mL, of USP 
Sotalol Hydrochloride RS in the Standard preparotion; and Ru 
and Rs are the peak area ratios of sotalol to caffeine ob- 
tained from the Assay preparotion and the Standard prepara¬ 
don, respectivefy. 


Sotalol Hydrochloride Coenpouoided 
Orał Suspension 

DEFINmON 

Sotalol Hydrochloride Compounded Orał Suspension con¬ 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of sotalol hydrochloride (C 12 H 20 N 2 O 3 S . HCI)* 

Prepare Sotalol Hydrochloride Compounded Orał Suspen¬ 
sion 5 mg/mL as follows (see Pharmaceuticai Campound- 
ing—Nonsteriie Preparations <795)). 


Sotalol Hydrochloride tabletu equEvaient to 

600 mg of sotalol 
hydrochloride 

Yehide: a 1U mixture of Ora-Sweet b and Ora* 
Plus. b a sufficient ouantity to make 

120 mL 


j1 Betapace 120-mg tablets, Berlex Laboratories, Wayne, N|* 
h Packfock Laboratories, Minneapolis, MN* 


Calculate the required guantity of each mgredlent for the 
total amount to be prepared. Place the required number 
of Sotalol Hydrochloride tablets En a suitable mortar, and 
comminute to a fine powder with a pestle. Add the Vehi- 
de rn smali portions, and triturate to make a smooth 
pastę* Add increasing volumes of the l fehide to make a 
sotalol hydrochloride llguid that is pourabfe. Transfer the 
eon ten ts of the mortar, stepwise and quantitative!y, to a 
calibrated bottle, Add enough of the Vehide to bnng to 
finał volume, and mix well. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonitnle and 5 mM octanesulfonic 
acid (25:75), adjusted to a pH of 3*2. Pass through a 
nylon 66 filter of 0.45-pm porę size, and degas. 
Standard solution: 20 gg/mL of USP Sotalol Hydrochlo¬ 
ride RS in Mobile phase 

Sam ple solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Prepare 20 pg/mL of sotalol hy- 
drochloride from Orał Suspension and Mobile phase * 
Centrifuge* 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.0-mm x 15-cm; 5-pm packing LI 
Flow rafę: 0*4 m L/min 
Injection voiume: 10 j_iL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for sotalol hydrochloride is 
about 5,1 min*] 

Suitability requirements 

Relative standard deviation: NMT 2*0% for replicate 
injections 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
sotalol hydrochloride (C 12 H 20 N 2 O 3 S - HCI) in the por- 
tion of Ora! Suspension taken: 

Result - ( ru/r$ ) x (CdCu) x 1 00 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cj = concentration of USP Sotalo! Hydrochloride RS 
in the Standard solution (pg/mL) 

Cu = nominał concentration of sotalol hydrochloride 
tn the Sample solution (pg/mL) 

Acceptance criteria: 90*0%-110.0% 

SPECIFIC TESTS 

® PH (791): 3.8-4.8 

ADDITIONAL fl?EQUHtEMENTS 

« PACKAGING and STORAGE: Package in tight, light-resistant 
containers. Storę in a refrigerator or at eon troi led room 
temperaturę* 

* IBeyono-Use Datę: NMT 90 days after the datę on which 

it was compounded when stored in a refrigerator or at 
controiled room temperaturę 

* Labeung: La bel it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 








* usp Reference standards <1T) 
USP Sotalol Hydrochloride RS 


Sotalol Hydrochloride Tablets 

» Sotalol Hydrochloride Tablets contain not less 
than 95.0 percent and not morę than 105.0 per- 
cent of the labeled amount of sotalol hydrocnlo 
ride (C^HaoNiOjS ■ HCI). 

Packagtng and storage—Preserve in wdl-dosed contain- 
ers, a na storę at contro (Ted room temperaturę. 

USP Reference standards (11) — 

USP Sotalol Hydrochloride RS 

Identification —Weigh and powder a ouantity of the Tab¬ 
lets, equivalent to about 250 mg of sotalol hydrochloride, 
and transfer tn a 50-mL volumelric fiask. Ado 25 mL of 
methanol, and shake for 10 mtnutes. Dilute with methanol 
to volume, mix, and fllter; the filtrate so obtained meets the 
requirements for Identification test B under Sotalol Hydrodilo - 
ride , 

Dissolution (711) — 

Medium: water; 900 mL 
Apparotus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of C^HioN^OjS ■ HCl 
dissolved by employing UV absorption at the wavelength of 
maximum absorbanoe at about 230 nm on filtered portions 
of the solution under test, in comparison with a Standard 
solution having a known concentration of USP Sotalol Hy¬ 
drochloride RS in the same Medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of Ci^oKbCW - MCI is dissalved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Phosphate buffer —Dissolve 6.8 g of monobasic potassium 
phosphate tn about 800 mL of water. Dilute with water to 
1000 mli and mix* 

Mobile phase— Prepare a filtered and degassed mixture of 
Phosphate buffer and acetonitrile (9:1). 

InternoI standard solution —Transfer about 1-8 g of caf- 
feine, accurately weighed to a 1000-mL volumetric fiask. 
Dissolve In and dilute with water to volume, and mix. 

Standard preparation —Transfer about 80mg of USP 
Sotalol Hydrochloride RS, accurately weighed, to a 25-mL 
volumetric fiask. Add 2,5 mL of 1 N hydrochlonc acid, dis- 
soive in and dilute with water to volume, mix, and filter. 
Transfer 10*0 mL of the filtrate and 25.0 mL ot the InternaI 
standard solution to a 200-mL volumetric fiask. Dilute with 
water to volume, and mix* 

Assay preparation —Transfer an appropnate number of 
Tablets, equivalent to about 800 mg of sotalol hydrochlo- 
ride, to a 250-mL volumetric fiask. Add 25 mL of 1 N hydro- 
chloric acid, and swirl* Dilute with water to about three- 
fourths of the volume of the fiask, and shake for 15 minutes* 
Dilute with water to volume, mix, and filter. Transfer 
10.0 mL of this solution and 25.0 mL of the internat stan¬ 
dard solution to a 200-mL volumetric fiask. Dilute with water 
to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is eouipped with a 238-nm detector 
and a 3.9-mm x 30-cm column Ehat contains packing LI. 
The flow ratę Is about 1.5 mL per minutę. Chromatograph 


the Standard preporof/or?, and record the peak areas as di- 
rected for Procedurę: the relative retention times for sotalol 
and caffeine are about 1.0 and 2*0, respectively; the resolu- 
tion, /?, between caffeine and sotalol is not less than 6.0; 
and the relative standard deviatton for replicate injections, 
determined from peak area ratios, is not morę than 2.0%. 

Procedurę—Sępa rately inject equal volumes {about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calcu fa te the cjuantity, In 
mg, of sotalol hydrochloride (CiżH^oN^CbS . HCI) in the por- 
tion of Tablets taken by the formula: 

5Q0QC(/fo/*s) 

in which C is the concentration, in mg per mL, of USP 
Sotalol Hydrochloride RS in the Standard preparation; and Ru 
and are the peak area ratios of sotalol to caffeine ob¬ 
tained from the Assay preparation and the Standard preparo - 
tion, respectively. 


Soybeao OH 

[800 1-22-71 

DEflNITION 

Soybean Oil is the refined fixed oil obtained from the seeds 
cf the soya plant Giycine max Merr. (Fam. Fabaceae). Jt 
may contain suitable antioxidants, 

IDENTIFICATION 

■ A* IDEHTITY BY FATTY ACID COMPOSITION 

Anafysis: Proceed as directed in the test for Fats and 
Fixed Oils f Fatty Add C omposition. 

Acceptance cnteria: Meets the composilion profile of 
fatty acids in Table 1 

• B. IDENTITY BY TR1GLYCERIDE PROFILE 

Anaiysis: Proceed as directed in Identification of Fixed 
Oils by Thin-Layer Chromatography (202). 

Acceptance criterla: Meets the requirements in the 
chapter 

IMPURITIES 


Delete the folfowlng: 

•* Heavy Metals, Method II (231): NMT ?0 pg/g» i 

|nr*201S} 

* ALKAL1NE IMPURITIES 

Sample: 10 ml 

Analysis: Mix 10 mL of acetone and 0*3 mL of water, 
a na add 0.05 mL of bromophenol blue TS. If necessary, 
neutralize the solution to a green color with 0*01 N 
hydrochlonc add or 0.01 N sodium hydroxide. Add the 
Sampie , shake, and allow to stand* Ti trale with 0.01 N 
hydrochlonc acid V5 to change the color of the upper 
layer to yellow* 

Acceptance criteria: NMT 0.1 mL of 0.01 N hydrochlo- 
ric acid is required* 

SPEC1F1C TE5T5 

* Fats and Fixed Oils, Acid Vafue (401): NMT 0.3 

* Fats and Fixed Oils, Peroxide Value (401) 

Solution A: C la ciał acetic acid and chloroform (60:40) 

Solution B: Prepare a saturated solution of potassium 
iodide in freshly boiled and cooled water, and storę it 
protected from light. Discard it if it gives a color on 
addition of Solution A and starch TS. 


USP Monographs 






Sample: 10 g 
TUrimetric system 
(See Titrimetry (541),) 

Modę: Direct titration 
Ti tran t: 0.01 N sodium thiosulfate VS 
Endpoint detection: Visual 
Analysis: Transfer Lhe Sample to a conical fiask. Add 
30 mL of Solution 4, and swirl to dissolve, Add 0.5 mL 
of Solution B f swirl the fiask for 1 min, accurately timed, 
and add 30 mL of water. Titrate with Titrant ; with vig- 
orous ągitation, to a light yellow colon Add 0.5 mL of 
starch TS, and continue the titration until the blue color 
Has disappeared, Perform a blank test, and make any 
necessary correctiom 
Caleulate the peroxide value: 

Result = [(1/ x N)/W\ x f 

V = volume of sodium thiosulfate (ml) 

N = norm a lity of the sodium thiosulfate solution 
(mEq/mL) 

W - weight of Soybean Oil talcen (g) 

F - conversion factor, 1000 g/kg 
Acceptance criteria: NMT 10.0 
fi Fats and Fixed Oils, Fony Add Composition <401): Soy¬ 
bean Oil exhibits the composition profile of fatty actds 
shown In Tobie 1 , as determined rn the chapten 


Table 1 


Carbon-Oiain 

Lenath 

Number of 
Double Bonds 

Perce n ta ge 
(°/°~> 

<14 

0 

<0.1 

14 

0 

<0.2 

16 

0 

9.0-1 3.0 

16 

1 

S0.3 

18 

0 

2.5-5.0 

18 

1 

17.0-30,0 

18 

2 

48.0-58.0 

18 

3 

5.0-11.0 

20 

0 

<1.0 

20 

1 

<1.0 

22 

0 

<1.0 

22 

1 

<0.3 

24 

0 

<0.5 


« Fats and Fixed Gils, Unsapontfiabie Matter( 401): NMT 

1.5% 

» Sterol Composition 

Sample A: Transfer 5 g of Soybean Oil to a 250-mL 
conical fiask, add 50 mL of an alcoholic potassium hy- 
droxide solution prepared by dissolving 12 g of potas¬ 
sium hydroxide in 10 mL of water and diluting with al- 
cohol to lOGmL, and heat the fiask on a steam bath 
under a sultable condenser to maintain reflux for 1 h, 
swtrling ffeguently. Coo! to a temperaturę below 25°, 
and transfer the contents of the fiask to a separator 
with a polytetrafluoroethylene stopcock, rinstng the 
fiask with two 50-mL portions of water that are acided 
to the separator (do not use grease on the stopcock). 
Extract with three 100-mL portions of ether, combining 
the ether extracts in another separator containing 
40 mL of water. Cently rotate or shake the separator for 
a few minutes. [NOTE—Vi o lent agitation may result in 
the formation of a difficult-to-separate emufsion J Al Iow 
the mixfure to separate, and discard the lower aqueous 
phase. Wash the ether extract with two additlonaE 
40-mL portions of water, and discard the lower aaue- 
ous phase. Wash the ether extract successively with a 
40-mL portion of potassium hydroxide solution (3 in 
100) and a 40-mL portion of water. Repeat this potas¬ 
sium hydroxide solutjon-water wash seguence three 


times. Wash the ether extract with 40-mL portions of 
water until the last washing is not reddenecl by the ad- 
dition of 2 drops of phenotpbthalein TS. Transfer the 
ether extract to a ta red fiask, and rinse the separator 
with 10 mL of ether, adding the rinsings to the fiask. 
Evaporate the ether on a steam bath, and add 6 mL of 
acetone to the residue. Remove the acetone In a cur- 
rent of air, and dry the resldue at 105°. 

Reference A: Transfer 5 g of sunflower oil to a 250-mL 
conical fiask, and proceed as directed in Sample A, be- 
ginning with "add 50 mL of an alcoholic potassium hy- 
□roxide solution prepared by dissolving 12 g of potas¬ 
sium hydroxide in 10 mL of water and diluting with 
akohof to 100 mL". 

Separation of the sterol fraction by LC 
Mobile phase: Isopropyl afcohol and /7-hexane (1:99) 
Sample solution A: Transfer Sample 4 with three 4-mL 
uantities of ether to a 1 5-mL test tubę. Evaporate to 
ryness under a stream of nitrogen. Dissolve Sample A 
in Mobile phase to obtain a solution with an approxi- 
mate concentration of 40 mg/mL. Add a few drops of 
isopropyl alcohol to improve the solubility. [MoTE— 

3 drops are normalfy suffEcient to ensure complete 
solubllization.] Pass through a membranę filier (nomi¬ 
nał 0.45-pm porę size). 

Reference solution A: Prepare as directed for Sample 
solution A except use Reference A instead of Sample 4. 
Chromatograpnic system 
(See Chromatograpny (621).) 

Modę: LC 

Detector: UV 210 nm 
Columns 

Cuard: 4.6-mm x 0.5-cm (or 4.6-mm x 1.0-cm); 
5-pm packing L3 with a 6-nm porę size 
Analyticak 4.6-mm x 25-cm; 5-um packlng L3 with 
a 6-nm porę size 
FIow ratę: 1.0 mL/min 
Injection volume: 50 pL 
Identification of peaks due to sterols 
Sampfes: Sample solution A and Reference solution A 
Sterol identification: The sterol fraction elutes at the 
end of the chromatogram. Locate the fraction to be 
collected by using the chromatogram from Reference 
solution 4. The chromatogram from Reference solution 
A shows two or three prindpal peaks, which elute at 
approximateIy 21-35 min depending on the column 
used. 

Sterol coHection: Collect the fraction at the detector 
outlet in a 15-mL tubę with a screw cap. Evaporate 
the solvent under a stream of nitrogęn. [NOTE—If 
necessary, to increase the sample amount for la ter 
analysis, make the second injection of-5G pL on the 
HPLC column and collect the fraction at the detector 
outlet in the same 15-mL test tubę with a screw cap. 
Eyaporate the sofvent under a stream of nitrogęn.] 

Deterrmnatron of sterols by CC 
Sample solution B: Dissolve the residue of the sterol 
fraction obtained from Sample solution A in the previ- 
ous LC step tn 0,2 mL of anhydrous pyridine and 
0.2 mL of a mixture of 1 voIume of chlorotrlmethylsl- 
lane and 99 volumes of bis(tnmethyl- 
silyl)trifiuoroacetamide. Insert the stopper rnto the test 
tubę tightly and heat at 80° for 20 min. Al Iow to cool 
and use the liquld phase. 

Reference solution B: Dissolve 9 parts of the residue 
of the sterol fraction obtained from Reference solution A 
in the prevlous LC step, 1 part of cholesterol in 0.2 mL 
of anhydrous pyridine, and 0.2 ml of a mixture of 1 
volume of chlorotrimethylsilane and 99 voJumes of 
bi 5 (trimethy]silyl)trifluoroacetamide. Insert the stopper 
into the test tubę tightly, and heat at 80° for 20 min. 
AIlow to cool and use the liguid phase. 






















C Kromatographic system 
(See Chromatography (621% System Suitobifity.) 

Modę: GC 

Detector: Flame ionization 

Column; 0.25-mm x 30-m fused-silica capillary; 0.25- 
pm layer of phase G27 
Temperatures 
Injection port: 290° 

Detector: 290° 

Column: See Tobie 2 . 


Table 2 


Inttlal 

Temperaturę 

n 

Temperaturę 

Ramp 

C/min) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(mini 

260 


260 

38 

260 

5 

290 

5 


Carrier gas: Helium 
Flow ratę: 2.6 m L/min 

Injection volume: 1 -3 pt (depending on the ex- 
pected amount of sterols in the test sample). 

Injection type: Split injection; split ratio is 25:1 
System suitability 
Sample: Reference s olution B 
The chromatogram from Reference solution B shows 
five principal peaks corresponding to cholesterol, 
eampesterol, stigmasterol, ^sitosterol, and 
A7-5tigmastenoL 

[NOTĘ—The retention times of the sterols with reference 
to /Tsitosterol are given in Tobie 3.] 


Tablc 3 


Identification 

ReJatwe Retention Time 

Cholesterol 

0.65 

Brassicasterol 

0.71 

24- lVł eth ylene-cho testera! 

0.81 

Campesteroi 

0.82 

Campestanof 

0.84 

Sticimasterol 

0.88 

A7-Campesteral 

0.93 

AS. 2 3-Stia mas tadien ol 

0.95 

Cleros terał 

0.96 

0-Sitos terał 

1.00 

Sitostanol 

1.02 

A5‘Aven a sterol 

1.03 

A5,24“Stlnmastadienoi 

1.09 

AZ-Stiamastenol 

1.13 

A7-Avenasterol 

1,17 


Suitability requirements 

Resolution: NLT 3.0 between the eampesterol and 
stlgmasterol peaks 
Analysrs 

Sam pies: Sample solution 3 and Reference solution B 

Use the chromatogram from Reference solution B to 
Identify the peaks due to cholesterol, eampesterol, 
stigmasterol, /3-sitosterol and A7-stigmastenol. Identify 
the peaks due to the sterols in the chromatogram 
from Sample solution B using the chromatograms 
from Reference solution B and the relative retention 
times with reference to /?-sitosterol (main peak) gjven 
in Tobie 3. 

Calculate the percentage of the content of eaeh sterol 
in the sterof fraction of Soybean Oil taken: 

Result = ( fulri ) x 1 00 

r v - area of the peak due to the sterol component 
to be determined 


rr ~ sum of the areas of the peaks due to the 
components indicated in Tobie 3 
Acceptance crlteria: NMT 03% of brassicasterol 

* Water Deterwunation, Method Ic (921): NMT 0.1% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage; Preserve in tight, light-resistant 

containers, and avoid exposure to excessfve heat. 

* Labeling: Label it to indicate the name and quantity of 

any added antioxidanL Where Soybean Oil is intended 
lor use in the manufacture of injectable dosage forms, it 
is so labeled. 

* Other Requirements: For Soybean Oil intended for use 

in injectable dosage forms, which is specified in the label 
ing, the requirements for Unsoponifiable Motter , Acid 
Yalue, Peroxide Value f and Water, Method Ic in Injections 
and Implonted Drug Products (1}, Specific Tests t Vehides 
and aaded substances, Nonoqueous vehides must be met, 

* USP Reference Standards (11) 

USP Soybean Oil RS 


Spectinomycin Hydrochloride 



ChHmNjO? ■ 2HC! ■ SHiO 495.35 

4ffPyran0[2,3-6][1,4]benzadioxin-4-ane / decahydro-4a,7/9- 
trnydroxy-2~methyl-6,8-bis(methylamino)-, 
dihydrochloride, pentahydrate, [2/H2a,4aj3,5aj3,6j3,7^,8ft 
9a,9act,1 0 a/3)]-. 

(2 fl,4a /?, 5a/?,65,75,8R, 95,9afl, 1Ga 5}-Deca hydro-4 a, 7,9- 
tnhydroxy-2-methyl-6,8'bis(methylamino)-4H-pyrano[2,3- 
£?J1,4]benzodioxin-4-one dihydrochloride pentahydrate 
[22189-32-8]. 

Anhydrous 405.28 [21736-83-4]. 

» Spectinomycin Hydrochloride has a patenty 
equivalent to not less than 603 pg of spectino¬ 
mycin (C 14 H 24 N 2 O 7 ) per mg. 

Packaging and storage—Preserve in tight containers. 
Labeling—Where it is intended for use in preparing inject¬ 
able dosage forms, the label States that it is sterile or must 
be subjected to further processing during the preparation of 
injectable dosage forms. 

USP Reference standards (11)— 

USP Spectinomycin Hydrochloride RS 
USP Endotoxin RS 

Identification, Infrored Absorption (197M)—Do not dry 
specimen. 

Crystallinity (695): meets the reguirements. 

Bacterlal Endofoxitis Test (85)—Where the label States 
that Spectinomycin Hydrochloride is sterile or that it must 
be subjected to further processing d u ring the preparation of 
injectable dosage forms, it contalns not morę than 0.09 USP 
Endotoxin Unit per mg of spectinomycin. 

Sterility Tests (71)—-Where the label States that Spectino¬ 
mycin Hydrochloride is sterile, it meets the requirement$ 
wnen tested as directed for Membranę Filtrotion under Test 
for Sterility of the Product to be Exammed. 
pH (791): between 3.8 and 5.6, in a solution containing 
10 rrg per mL 

Water Determination, Method I (921): between 16.0% 
and 20,0%. 


USP Monographs 
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Residue on ignition (281): not morę than 1 , 0 %, the 
charred residue being moistened with 2 mL of nitric acid 
and 5 drops of sulfuric add. 

Assay— 

Interna! standard solution —Dissolve triphenylantimony in 
di methylformamide to obtain a solution containing about 
2 mg per mL 

Standard preparation —Transfer about 30 mg of USP Spec- 
tinomycin Hydrochlonde RS, accurately weighed, to a glass- 
stoppered, 25-mL conical fiask. Add 10.0 mL of Internai 
standard solution and 1.0 mL of hexamethyldisilazane, and 
shake intermittently for 1 hour, 

Assay preparation —Proceed as directed under Standard 
preparation uslng Spectinomycin Hydrochlonde, 

Chromatographk system (see Cbromatography {621)y~The 
gas chroma tograph is eguipped with a flame-ionization de- 
tector and contains a 3-mm x 60-cm glass column packed 
with 5 percent phase G27 on 80- to 100-mesh support 
SI AB. The column and detector are maintained at about 
190° and 220 °, respectively, and the injectton port at about 
215°, and dry helium is used as the carricr gas at a flow ratę 
of about 45 mL per minutę. Chromatograph the Standard 
preparation , and record the chromatogram as directed for 
Procedurę: the resolution, R, between the major peaks is not 
less than 2 . 0 ; and the retative standard deviation of the 
peak response ratios, from replicate injections of the 
Standard preparation is not morę than 3.5%. 

Procedur?—Separately inject egual volumes (about 1 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the ratio, 

Ru, of the response of the spectinomycin peak to the re¬ 
sponse of the interna! standard peak in the chromatogram 
from the Assay preparation , and similarly calculate the ratio, 
R$, In the chromatogram from the Standard preparation. Cal¬ 
culate the guantity, in pg, of CmHuN^O? in the portion of 
Spectinomycin Hydrochlonde taken to prepare the Assay 
preparation by the formula: 

P(Ws)(Ru/R$) 

in which Pis the potency of USP Spectinomycin Hydrochlo- 
ride RS, in pg of spectinomycin per mg; and kV s is the 
weight, in mg, of USP Spectinomycin Hydrochlonde RS 
taken from the Standard preparation; and the other terms 
are as defined above. 


Spectinomycin for Injectable 
Suspension 

» Spectinomycin for Injectable Suspension con¬ 
tains an amount of Spectinomycin Hydrochlonde 
equivalent to not less than 90.0 percent and not 
morę than 120,0 percent of the labeled amount 
of spectinomycin 


C hangę to read: 

Packaging and sto ragę—Preserve as described in 9 Pack- 
aging and Storage Requirement$ {659), Injection Packaging, 
Packaging for constitution m (C n 


USP Reference standard* (11)— 

USP Endotoxin RS 

USP Spectinomycin Hydrochlonde RS 

Identification —tnfrared Absorption (197M). Do not dry 

specimen* 

pH (791): between 4.0 and 7,0, in the suspension consti- 
tuted as directed in the labefing, 

Other reguirements—It conforms to the Definitlon, and 
meets the requirements for Crystallinity, Bacterial endotoxins, 
Sterfflty, Werter ,, and Residue on ignition under Spectinomycin 
Hydrochlonde. It meets also the requirements for Uniformity 
of Dosage Units (905) and Labeiing (7), Lobe/s and Labeting 
for injectable Products , 

Assay— 

internal standard solution, Standard preparation , and Chro- 
matographk system —Prepare as directed in the Assay under 
Soecttnomycm Hydrochforide. 

Assay preparation 1 —Suspend the contents of 1 Container 
of Spectinomycin for Injectable Suspension in water, and di- 
lute quantitatively with water to obtain a stock solution oon- 
Ldiiiing about 20 mg of spectinomycin per mL. Transfer 
1.0 mL of this solution to a glass-stoppered, 25-mL conical 
fiask, and freeze-dry. Add IChGmL of Internal standard solu¬ 
tion and 1.0 mL of hexamethyldisilazane, and shake inter¬ 
mittently for 1 hour, 

Assay preparation 2 (where the la be I States the guantity 
of spectinomycin in a given volume of eonstituted suspen- 
Sion)—Constitute 1 Container of Spectinomycin for Inject- 
able Suspension in a volume of water, accurately measured, 
corresponding to the volume of diluent specifieo in the la- 
beling. Diiute an accurately measured portion of the consti- 
tutecf suspension quantitatively with water to obtain a stock 
solution containing about 20 mg of spectinomycin per mL. 
Transfer 1 .0 mL of this solution to a glass-stoppered, 25-mL 
conical fiask, and freeze-dry, Add 10.0 mL of Internal stan¬ 
dard solution and 1.0 mL of hexamethyldisilazane, and shake 
intermittently for 1 hour. 

Procedura—Proceed as directed in the Assay under Specti¬ 
nomycin Hydrochlonde. Calculate the guantity, in g, of 
C 14 H 24 N 2 O 7 in the Container of Spectinomycin for Injectable 
Suspension taken to prepare Assay preparation i taken by 
the formula: 

(L/DiKP/lOOOKWsK^/Rs) 

in which Li js the labeled quantity, in g, of C 14 H 24 N 2 O 7 rn 
the Container, and Di is the concentration, in mg per mL, of 
spectinomycin in the stock solution used to prepare Assay 
preparation l f on the basis of the labeled guantity in the 
Container and the extent of dilution, and tne other terms 
are as defined therein. Calculate the quantlty, in mg, of 
C 14 H 24 N 2 O 7 in each mL of constituted Injectable Suspension 
taken to prepare Assay preparation 2 taken by the formula: 

(la/Oa)CP/ 1000 XWSXffc/W 

in which i 2 is the labeled guantity, in mg, of C 14 H 24 N 2 O 7 in 
each mL of constituted suspension of Spectinomycin for In- 
jectable Suspension, and D 2 is the concentration, in mg per 
mL, of spectinomycin in the stock solution used to prepare 
Assay preparation 2 , on the basis of the labeled quantity in 
each mL of constituted suspension and the extent of difu- 
don. 





Spironolactone 



C 2 j H J 2 0,S 416.57 

Pregn-4-ene-21-carboxylic add, 7-(acetylthio)-17-hydroxy- 
3-oxo-, y-lactone, (7a,17ot)-; 

1 7-Hydroxy-7a-mercapto-3-oxo-l 7cc-pregn-4-ene-21 -carbox- 
ylic acid y-lactone acetate [52-01-7]- 

DERNmON 

Spironolactone contains NLT 97.0% and NMT 103.0% of 
C 2Ą H i2 0<$, calculated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B, ULTRAVIOLET ABSORPTION (197U) 

Sample sofution: 10 pg/mL in methano! 

Analytical wavelength; 238 nm 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%. 

• C 

Sample solution: Add 100 mg to a mixture of 10 mL of 
water and 2 mL of 1 N sodium hydroxide. 

Analysis: Boil the mixture for 3 min, cool, and add 
1 mL of gladal acetic acid and 1 mL of lead acetale TS. 
Acceptance criteria: A brown-to-black precipitate of 
lead sutftde is formed. 

ASSAY 

• PROCEDURĘ 

Mobile phase: Methanol and water (60:40) 

Standard solution: 0.5 mg/mL of USP Spironolactone 
RS in a mixture of acetonitrile and water (1:1) 

Sample sofution: 0.5 mg/mL of Spironolactone in a 
mixture of acetonitrile and water ( 1 : 1 ) 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tallina factor: NMT 2.0 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard sofution and Sample sofution 
Calculate the percentage of spironolactone {C 24 H 12 O 4 S) 
in the portion of sample taken: 

Result = ( fy/rs ) x ( Q/C u ) x 1 00 

fu - peak response from the Sample solution 

fs - peak response from the Standard solution 

Cj - concentration of USP Spironolactone RS rn the 
Standard solution (mg/mL) 

Cu - concentration of Spironolactone in the Sample 
sofution (mg/mL) 

Acceptance criteria: 97.0%-103.0% on the dried basts 

IMPURIUES 

• Limit of Mercapto Compounds 

Sample solution: Shake 2.0 g with 30 mL of water, and 
frlter. 


Analysis: To 15 mL of the filtrate add 3 mL of starch TS, 
and titrate with 0.010 N rodine. Perform a blank deter- 
mination, and make any necessary correction. 
Acceptance criteria: NMT 0,10 mL of 0.010 N iodine is 
consumed. 

* 0RDINARY 1MPURITIES (466) 

Standard solution: Chloroform 
Test solution: Chloroform 
Eluant: Butyl acetate 
Visualization: 5 

5PECIFIC TE5T5 

* Optical Rotation, Spedfic Rotation (781 $>: -41 c to 

- 45 ° 

Sample solution: 10 mg/mL in alcohol 

* Loss ON Drying (731): Dry a sample at 105° for 2 h: it 

loses NMT 0.5% of its weight. 

ADD ITI ON AL REQUIREMENT5 

* Packaging and Storage: Preserve in welhdosed 

containers. 

* USP Referenci Standard* * (11) 

USP Spironolactone RS 


Spironolactone Oompounded Orał 

Suspension 

DEHNITION 

Spironolactone Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of sptr- 
onolactone (C^HajChS), Prepare Spironolactone Com¬ 
pounded Orał Suspension 5 mg/mL as follows (see Phar - 
maceutical Compoundlng—Nonstenle Preparations (795)). 


Spironolactone tabłet(s)> equiva- 
leit to 

500 mq 

Ora-Blend*, a suffident quantity 
to make 

100 ml 


* SpEronabctone 25-mg Ubiel, Qualltest Pharmaceuticals, Huntsvflfe, AL. 
b Pin1go Pharmaceulkals, Allegan, Ml 


Crush the Spironolactone tablet(s) to a fine powder, and pass 
through a 40-mesh sieve. Wet the powder with a smali 
amount of Ora-Blend, and tnturate to make a smooth 
pastę, Add the Ora-Blend to make the m ort ar eon ten ts 
pourable. Transfer the contents stepwise and guantita- 
tfyely to a calibrated Container using the remainder of the 
Oro-Blend. Add suffident Ora-Blend to bring to finał vol- 
ume, Shake to mix well. 

ASSAY 

* Procedurę 

Mobile phase: Mlx 435 mL of water with 2.7 mL of 
phosphoric acid and 50 mL of methanol. Combine the 
solution with 515 mL of acetonitrile and mix well. Filter 
and degas. 

Standard solution: 0.2 mg/mL of USP Spironolactone 
RS in Mobile phase 

Sample solution: Shake each bottle of Orai Suspension 
thoroughly. Transfer 1,0 ml of Orał Suspension into a 
25-mL yommetric fiask, difute with Mobile phase to voL 
urną and mix well to dissolve. 
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Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę; LC 

Detector; UV 238 nm 

Column: 4.6-mm x 25-cm; 5-jtm packing LII 
Flow ratę: 1,0 mL/rnin 
Injettion volume: 10 pL 
System suitability 
Sample: Standard solutian 

[NOTĘ—The retention time for spironolactone is about 
107 min.] 

Suitability requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
tnjecdons 
Analysis 

Samples: Standard solution and Sample solution 
Cdlculate the percentage of the labeled amount of spir¬ 
onolactone (C^HjzCUS) in the portion of Orał Suspen¬ 
sion taken: 

Result = (nz/fi) x (Oj/Cu) x 100 

r y - peak response of spironolactone from the 
Sample solution 

r s - peak response of spironolactone from the 
Standard solution 

Cs - concentration of spironolactone in the 
Standard solution (mg/ml) 

Ciy = nominał concentration of spironolactone in 
the Sample solution (mg/mL) 

Aceeptance critena: 9Q,0%-1 10.0% 

SPEC1F1C TEST5 

• PH (791): 3.6—4.6 

ADDITIONAL REQU5REMENTS 

• Packaging and Storage: Package in tight, light-reslstant 
containers, Storę at 2*-8 p or at controlled room 
temperaturę. 

■ Labeling: Label it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę , 

• Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at 2°-8° or at con¬ 
trolled room temperaturę 

• USP Referenci Standaros (11) 

USP Spironolactone RS 


Spironolactone Compounded OraB 
Suspension, Veterinary 

DEFINmON 

Spironolactone Compounded Orał Suspension, Vctcrinary 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of spironolactone (C^H^O^S). 

Prepare Spironolactone Compounded Orał Suspension, Vet- 
erinary 25 mg/mL as follows (see Pharmaceuticol C om- 
pounaing—Nonsterile Preparations (795)), 


Spironolactone fablets J equivalent to 

2.5 g 

Vehide: a 1:1 mixture of Ora-Sweet^ and Ora- 
PlusK a sufficieni tiuantitv to make 

100 mL 


* Spironolactone 25-mg labSets, Myhn, Morganlown, WV, 
b Paddock Laboratories. Minneapolis, MN, 


Calcu la te the required q u ant i ty of each ingredient for the 
total amount to be prepared. Place the reguired number 
of tablets in a suitable mortar, and comminute to a fine 
powder with a pestle. Add the Yehicte in smali portions. 


and triturate to make a smooth pastę, Add increasing 
volumes of the Vehide to make a spironolactone liquid 
that is pourable. Transfer the eon ten ts of the mortar, step- 
wise and quantitativeiy, to a calibrated bottle. Add 
enough of the Vehicle to bring to finał volume, and mix 
well 

A5SAY 

* Procedurę 

Mobile phase: Acetonitrile and 20 mM dlbasic ammo- 
nium pnosphate (55:45). Filter and degas. 

Diiuent: Acetonitrile and water (50:50) 

Standard stock solution: 1.0 mg/ml of USP Sprrono- 
lactone RS In Diiuent 

Standard solution: Pipet 2,5 ml of the Standard stock 
solution to a lG-ml volumetric fiask, and dilute with 
DHuent to volume to obtain a solution with a nominał 
concentration of 0.25 mg/ml. 

Sample solution: Shake each bottle of Orał Suspension, 
Veferinary thoroughly by band. Pipet 1.0 mL of the Orał 
Suspension, Veterinary into a 100-mL voiumetric fiask, 
and dilute with Diiuent to vofume to obtain a solution 
with a nominał concentration of 0,25 mg/mL, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/rnin 
Injection volume: 20 jil 
System suitability 
Sample: Standard solution 

[NoiE—The retention time for spironolactone is about 
10,4 min,] 

Suitability requirements 
Column efficiency: NLT 9000 theoretkai plates 
Tailing factor: NMT 2.0 

Relative standard deviation; NMT 2,0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of spir¬ 
onolactone (C^H^0 4 S) in the portion of Orał Suspen¬ 
sion, Veterinary taken: 

Result = (fu/ft) x (CdCu) x 100 

fu - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = concentration of spironolactone in the 
5 tandard solution (mg/ml) 

Cu ~ nominał concentration of spironolactone in 
the Sample solution (mg/mL) 

Aceeptance critena: 90.0%-1 10.0% 

5PECIFIC TE5TS 

* PH(791): 37^1.9 

ADDITIONAL R£QU!REMEMT5 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at 2 p -8 q or at controlfed room 
temperaturę, 

o La&elinc; Label it to rndicate that it is to be weil shaken 
before use, and to State the Beyond-Use Datę- Label to 
indicate that it is for veterinary use onfy, 

* Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded, when stored at 2°-8° or controlled 
room temperaturę 

* USP Reference Standards (11) 

USP Spironolactone RS 
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Spironolactone Tablets 

DEFINmON 

Spironolactone Tablets contain NLT 95,0% and NMT 
105,0% of the labeled amount of spironolactone 
(C 24 HJ 2 O 4 S), 

IDENTIFICATION 
» A. 

Standard solution: 4 mg/mL of USP Spironolactone RS 
in methanol 

Sample solution: Equivalent to 4 mg/ml of spironolac* 
tonę from finety powdered Tablets in methanol 
Chromatographic system 
{See Chromatography (621), Thin-Layer Chromato¬ 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographjc silica 
gel mixture 

Developing solvent system: Chloroform, ethyl ace¬ 
tale, and methanol ( 20 : 20 : 10 ) 

Application vofume: 10 pL 

Analysis: Develop the piąte untif the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to evaporate. 
Locate the spols on the piąte by viewing under short- 
wavefength UV Jicjht. 

Acceptance critena: The R f value of the principal spot 
from the Sample solution corresponds to that from the 
Standard solution. 

ASSAY 
* Procedurę 

Mobile phase: Methanol and water (600:400) 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0,5 mg/ml_ of USP Spironolactone 
RS in Diluent 

Sample stock solution: Weigh NLT 10 Tablets, and 
transfer to a suitable volumetnc fiask, [Notę—T he target 
concentration is about 1 mg/mL.] Add a sufficient 
quantity of Diluent, shake for about 30 min, and soni- 
cate for 30 min or until the Tablets are disintegrated. 
Cool the solution to room temperaturę, dilute with Dilu¬ 
ent to vołume, and centrifuge a suitable portion of the 
mixture, 

Sample solution: Nominaliy 0,5 mg/mL in Diluent from 
Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
Injection voiume: 20 llL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tarling factor: NMT 2,0 
Relative standard deviatfon: NMT 1,5% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of spir¬ 
onolactone (C 24 H 32 O 4 S) In the portion of Tablets taken: 

Result - (ru/rś) x (QfC v ) x 1 00 

ro - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Spironolactone R$ in the 
Standard solution (mg/mL) 

Cu = nominał concentration of spironolactone in 
the Sample solution (mg/mL) 


Acceptance criteria: 95,0%-105,0% 

PERFORMANCE TESTS 

* Diss olution (711) 

Medium: OJ N hydrothlonc add containing 0.1% of 
sodium lauryl sulfate; 1000 mL 
Apparatus 2 : 75 rpm 
Time: 60 min 

Standard solution: A known concentration of USP Spir¬ 
onolactone RS in Medium. [Notę—A volume of alcohof 
not exceeding 1 % of the finał volume of the solution 
may be used to prepare the Standard solutbn. J 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, Dilute with Medium , as 
necessary in comparison with the Standard solution. 
instrumental conditions 
Modę: UV 

Analytical wavelength: 242 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the amount of spironolactone (C 24 H 32 O 4 S) 
dissolved using UV absorptioi? uf Ule sdnipfes used. 
Tolerances: NLT 75% (Q) of the labeled amount of 
spironolactone (C^H^O-iS) is dissohred. 

B Uniformity of Dosage Unjts (905): Me et the 
reguirements 

ADDDTIONAL REQUIREMENTS 

* Packaung and 5torage; Preserve in tight, light-resistant 
containers, 

* USP Reference Standards (11) 

USP Spironolactone RS 


Spironolactone and 

Hydrochlorothiazide Compounded OraD 

Suspension“ 

DEFINITION 

Spironolactone and Hydrochlorothiazide Compounded Ora! 
Suspension contains NLT 90.0% and NMT 1 10.0% of the 
labeled amount of spironolactone (C^H^ChS) and hydro¬ 
chlorothiazide (C 7 HECIN 3 Ó 4 S 2 ). 

Prepare an orał suspension containing 5 mg/mL of spirono¬ 
lactone and 5 mg/mL of hydrochlorothiazide as follows 
(see Pharmaceutical Compoundina—Nonsterile Preparations 
(795)). 


Spironolactone and Hydrochlorothiazide 
tablets' 1 epui^afenL to 

500 mg of spirono¬ 
lactone and S00 
mg of hydrochlo¬ 
rothiazide 

Vehicle: a 1:1 mixture of Ora-Sweet^ 1 (regular 
or sugar-free) and Ora-Plus,* a sufficient 
puantity to make 

100 ml 


* Spironolactone and hydrocbloroihiazFde 25 mg/2S*mg tablets, Mylan 
Pharmaceutical Inc,, Morgantown, WV, 
b Pćddock Laboratories, Minneapolfc, MN, 


Calculate the required quantity of each ingredient for the 
total amount to be prepared, Pface the reguired number 
of Spironolactone and Hydrochlorothiazide tablets in a suita¬ 
ble mortar, and commimjte to a fine powder, Add the 
Vehicle in smali portions, and tri Lu ratę to make a smooth 
pastę. Add increasing volumes of the Vehicle to make a 
spironolactone and hydrochlorothiazide liquid that is 
pourable, Transfer the contents of the mortar, stepwise 
and quan£*tativeJy, to a calibrated bottle. Add enough of 
the Yehide to bring to finał volume, and mix welL 
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ASSAY 
® Procedurę 

Mobile phase: Methanol and water (70:30). Filter and 
degas. 

Standard solution: 0.1 mg/ml of USP Spironolactone 
RS and OJ mg/mL of USP Hydrochlorothiazide RS in 
methanol 

Sample solution: Shake thoroughly by hand each bot- 
tle of Orał Suspension, Prepare OJ mg/ml of spirono¬ 
lactone and OJ mg/mL of hydrochlorothiazide from 
Orał Suspension and methanol Centrifuge, 
Chromatographk system 
(See Chromatograpny (627), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-rnm x 25-cm; 5-pm packing LI 
Fiow ratę: 1,0 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention times for hydrochlorothiazide and 
spironolactone are about 3.5 and 7,4 min, 
respectively.] 

Suitability requirements 

Relative standard deviation: NMT 2,0% for spirono¬ 
lactone and NMT 2,0% for hydrochlorothiazide for 
replicate injections 
Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of spir- 
onofactone (C 24 H 32 O 45 ) b the portion of Orał Suspen¬ 
sion taken: 

Resull = (tu/rs) x (G/Cu) x 100 

ro = peak response from the Sample solution 

fs, - peak response from the Standard solution 

G - concentration of USP Spironolactone RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of spironolactone in 
the Sample solution (mg/ml) 

Calculate the percentage of the Tabeled amount of 
hydrochlorothiazide (GHaCINiO^) in the portion of 
Orał Suspension taken by the same formula, changing 
the terms to refer to hydrochlorothiazide, 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH(791): 3.8-4,8 

ADDITIONAL REQUIREMENT5 

» Packaging and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controlled room 
temperaturę. 

* Beyond-Use Datę: NMT 60 days after the datę on which 

it was compounded, when stored in a refrigerator or 
controlled at room temperaturę 

* Labeling: Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Hydrochlorothiazide RS 
USP Spironolactone RS 


Spironolactone and 
Hydrochlorothiazide Tablets 

DEFINITION 

Spironolactone and Hydrochlorothiazide Tablets contain NLT 
90,0% and NMT 110,0% of the labeled amounts of spir¬ 
onolactone (C 24 H 32 O 4 S) and hydrochlorothiazide 
(GHaCINsO 


IDENTIFICATION 

* A, The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol and water (700:300) 
Standard solution: 50 pg/mL each of USP Spironolac¬ 
tone RS and USP Hydrochlorothiazide RS in methanol 
Sample stock solution: Nominally equivalent to about 
0.25 mg/ml of spironolactone prepared as follows. 
Transfer a portion of NLT 20 finely powdered Tablets to 
a 100-mL voiumetric fiask. Add about 70 mL of metha¬ 
nol, shake by meehanical means for 30 min, dilute with 
methanol to volume, mix, and centrifuge, 

Sample solution: Transfer 20.0 ml of the supernatant 
elear liqutd of the Sample stock solution to a 100-mL 
volumetnc fiask, and dilute with methanol to volume, 
Chromatographic system 
(See Chromatograpny (621), System SuitabiUty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing U 
Flow ratę: 1 m L/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for hydrochlorothia- 
zide and spironolactone are 0,5 and 1,0, respectively.] 
Suitability requiremenłs 

Resolution: NLT 2,0 between hydrochlorothiazide 
and spironolactone 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentages of spironolactone (C 24 H 32 CL 1 S) 
and hydrochlorothiazide (C 7 H b CINj<Xi 52 ) in the portion 
of Tablets taken: 

Result ^ (fu/fs) x (Cs/Cu) x 100 

fu = peak response of spironolactone or 

hydrochlorothiazide from the Sample solution 
n - peak response of spironolactone or 

hydrochlorothiazide from the Standard 
solution 

Cs - concentration of USP Spironolactone RS or 

USP Hydrochlorothiazide RS m the Standard 
solution (mg/ml) 

Cu = nominał concentration of spironolactone or 
hydrochlorothiazide in the Sampfe solution 
(mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Medium: OJ N hydrochioric acid containing 0,1% so- 
dium lauryl sulfate; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: 12.5 pg/mL each of USP Spironolac¬ 
tone RS and USP Hydrochlorothiazide RS in a mixture of 
methanol and Medium (1:1) 

Sample solution: Transfer a 5,0-rrtL portion of the solu¬ 
tion under test to a 10 -mL volumetnc fiask, and dilute 
with methanol to volume* 

Solution A: Acetonitrile 

Sofution B: 4,5 g/L of monobasic potassium phosphate 
in water 

Mobile phase: See Tobie 1. 
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Tabk 1 


Time 

(mini 

Solution A 
(%) 

Solution B 

(°/o) 

0 

25 

75 

10 

75 

25 

18 

75 

25 

25 

25 

75 


Chromatographic system 

(See Chromotograpny (621 ) y System Suitabillty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-em; packi ng LI 
Flow ratę: 1 mL/min 
Injection volume: 20jiL 
System suita bili ty 
S ample: Standard solution 

[Notę—T he relative retention times for hydrochlorothia¬ 
zide and spironolactone are 0,5 and 1,0, respectively.] 
Suitability reąulrements 

Resolutlun: NUT 2,0 between hydrochlorothiazide 
and spironolactone 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample sofution 
Tolerances: NLT 75% (Q) of each of the labeled 
amounts of spironolactone (C^HszCTtS) and hydrochlo¬ 
rothiazide (CzHsCINbO^Sż) is dissolved. 

* Uniformity of Dosage Units (905): Meet the require- 

ments for Conlent Uniformity for both spironolactone 
(C 2 , t Hj 20 4 S) and hydrochlorothiazide (CzBeCINbChSz) 

ADDITIONAL REQUIRE!ViENTS 

* Packaginc and Storage: Preserve in tigbt, light-resistant 

containers. 

* USP Reference Stanoards (11) 

USP Hydrochlorothiazide RS 
USP Spironolactone RS 


Stannous Fluorlde _ 

Snh 156.71 
Tin fluoride (SnFz), 

Trn fluoride (SnF 3 ) [7783-47-3]. 

» Stannous Fluoride contains not less than 
71,2 percent of stannous tin (Sn ++ ), and not less 
than 223 percent and not morę than 25.5 per¬ 
cent of fluoride (F), calculated on the dried basis. 

Pat k ag i n g and storage—Preserve In welhclosed contain¬ 
ers. 

USP Reference standards <11)— 

USP Sodium Fluoride RS 

Identification^ 

A: To 5 mL of a solution (1 in 100) in a test tubę add 
2 mL of cakium chloride TS: a fine, wbite precipitate of cal- 
cium fluoride is formed, 

B: Mix on a spot piąte 2 drops of a solution (I tn 100) 
with 2 drops of silver nitrate TS: a brown-black precipitate is 
formed, 

C: Add 1 drop of a solution (1 In 100) to 2 drops of 
mercuric chloride TS: a white, silky precipitate is formed. On 
further addition of the solution (] in 100), a brown-black 
precipitate is formed. 

pH (791): between 2.8 and 3.5, In a freshly prepared 
0.4% solution. 

Loss on drying (731)—-Dry it at 105° for 4 hours: it loses 

nnt mnrp than 0 nf rN wpinht 


Water-insolubEe substances—Transfer about lOg, accu¬ 
rately weighed, to a 400-mL plastic beaker, add 200 mL of 
water, and stir with a plastic rod for 3 minutes, or until no 
morę solid dissolves. Filter through a tared fiitering crucible, 
and wash thoroughly, first with ammonium fluoride solution 
1 in 100), then witn water. [notę —Prepare and use the 
iltering crucible in a well-ventilated hood.] Dry the residue 
at 105° for 4 hours, cool, and weigh: the weight of the 
residue does not exceed 0.2%, 

Antimony— 

Rhodamine B solution —Disso!ve 20 mg of rhodamine B in 
200 mL of 0.5 N hydrochloric add. 

Standard preporation^ Transfer 55.0 mg of antimony po¬ 
la 5sium tartrate, accurately weighed, to a 200-mL volumet- 
ric fiask, dissolve in water, dilute with water to volume, and 
mix. Transfer 5.0 mL of this solution to a 500-mL votumetric 
fiask, add 6 N hydrochloric add to vo!ume, and mix. 

Test preporation—- Transfer 1.0 q of Stannous Fluoride, ac- 
curately weighed, to a 50-mL vo(umetric fiask, add 6 N hy¬ 
drach loric add to volume, and mix. 

Procedurę —Pipet 5 mL each of the Standard preporation 
and the Test preporation into separate 125-mL separators, 
add 15 ml o? hydrochloric add and 1 g of ceric sulfate, and 
allow to stand for 5 minutes, with occasional shaking. Add 
500 mg of hydroxylamine hydrochloride, and shake for 
1 minutę. Pipet 15 mL of isopropy! ether into the mixture, 
shake for 30 seconds, add 7 mL of water, and mix. Cool in a 
water bath at room temperaturę for 10 minutes, shake for 
30 seconds, allow the layers to separate, and discard the 
agueous phase, Add 20 mL of Rhodamine B solution, shake 
for 30 seconds, and discard the aqueous layer. Decant the 
ether layer from the top of the separator, and centrifuge, if 
necessary, to obtain a elear solution, Concomitantly deter- 
mine the absorbances of the ether Solutions from the Test 
preporation and the Standard preporation at the wavdength 
of maximum absorbance at about 550 nm, with a suitable 
spectrophotometer, using water as the blank: the absorb¬ 
ance of the Test preporation does not exceed that of the 
Standard preporation (0.005%). 

Assay for stannous ion— 

OJ N Potassium iodide-iodate —In a 1000-mL voiumetric 
fiask, dissolve 3.567 g of potassium lodate, previously dried 
at 110 Q to constant weight, tn 200 mL of oxygen-free water 
containing 1 g of sodium hydroxide and lOg of potassium 
i od i de, dilute with oxygen-rree water to volume, and mix. 
Standardize this solution by titrating a solution prepared 
from an accurately weighed guantity of reagent tin (Sn) and 
hydrochloric add. Each mL or 0 .1 N Potassium iodide-iodate 
is equivalent to 5.935 mg of 5n. 

Procedurę —Transfer about 250 mg of Stannous Fluoride, 
accurately weighed, to a 500-mL conical fiask, and add 
300 mL of hot, recently boiled 3 N hydrochloric add. While 
passing a stream of an oxygen-free inert gas over the sur- 
faee of the Mquid, swirl the fiask Lu dissulve the Stannous 
Fluoride, and cool to room temperaturo. Add 5 mL of potas¬ 
sium iodide TS, and titrate in an inert atmosphere with OJ 
N Potassium iodide-iodate, adding 3 mL of starch TS as the 
endpoint is approached, Each mL of 0.1 N Potassium iodide- 
iodete is equivalent to 5,935 mg of Sm*. 

Assay for fluoride— [notę —Storę all Solutions, except 
Buffer sofution , in plastic containers.] 

Buffer solution —Dissolve 57 mL of glacial acetlc add, 58 g 
of sodium chloride, and 4 g of (1,2“CydobexylenedinitriJa)Le~ 
traacetic add in 500 mL of water. Adjust with 5 N sodium 
hydroxide to a pH of 5,25 ± 0,25, dilute with water to 
1000 mL, and mix, 

Standard preparations —Dissolve an accurately weighed 
quantity of USP Sodium Fluoride RS quantitatively in water 
to obtain a sofution containing 420 pg per ml. Each mL of 
this solution (Standard preporation A) contains 190 jag of 
fluoride ion (10 2 M). Transfer 25.0 mL of Standard prepara- 
tion A to a 250-mL volumetric fiask, dilute with water to 
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yolume, and mix. This soiution (Standard preparation B) con- 
tains 19 jig ot fluoride ion per ml (ICH M), transfer 
25.0 mL of Standard preparation B to a 250-mL volumetric 
fiask, dilute with water to voJume, and mix. This soiution 
(Standard preparation C) contains 1,9 (ig of fluoride ion per 
mL (10 J M), 

Assoy preparation—Transfer to a 250-mL volumetrie fiask 
about 100 mg of Stannous Fluoride, accurately weighed. 

Add 50 ml of water, mix yigorously for 5 minutes, dli u te 
witli water to volume, and mix. Transfer 10.0 mL of this 
soiution to a 50-mL volumetric fiask, dilute with water to 
volume, and mi.x. 

Procedurę —Pipet 20 mL of each Standard preparation and 
of the Assay preparation into separate plastic beakers eaeh 
eontaining a plastio-coated stirring bar. Pipet 20 mL of Buffer 
soiution into each beaker. Concomitantly measure the po- 
tentials (see pH (791)), in mV, of the Solutions from the 
Standard preparatio m and of the soiution from the Assoy 
preparation, with a pH meter capable of a minimum repro- 
ducibility of ±0,2 mV and eguipped with a fluoride-specific 
ion-indieating electrode and a rafomel reference electrode. 
[notę —When ta king measurements, immerse the electrodes 
In the soiution, stir on a magnetic stirrer having an insulated 
top until equiltbrium is attained (1 to 2 minutes), and record 
the potential. Rinse and dry the electrodes between meas¬ 
urements, taking care to avoid damagmg the crystal of the 
specific-ion electrode.] Plot the logarithms of the fluoride- 
ion concentrations, in pg per mL, of the Standard prepara- 
tions versus potential, in mV. From the measured potential 
of the Assoy preparation and the standard reponse linę, de- 
termine the concentration, C, in pg per mL, of fluoride ion 
in the Assoy preparation . Calculate the peroentage of fluoride 
(F) in the portion of Stannous Fluoride laken by the 
formula: 

125C /W 

in which C rs the determined concentration of fluoride, in 
jig per mL, in the Assay preparation , and W is the weight, in 
mg, of Stannous Fluoride taken. 


Stannous Fluoride Cel 


» Stannous Fluoride Gel contains not less than 
95,0 percent and not morę than 115.0 percent of 
the iabeled amount of SnF 2 in a suitable medium 
eontaining a suitable viseosfty-tnducing agent, 
notę —If Glycerin is used as the medium in the 
preparation of this Gel, use Glycerin that has a 
Iow water content, that is, Glycerin having a spe- 
cifie gravity of not less than 1,2607, correspond- 
ing to a concentration of 99.5 percent, 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference standards (11)—- 

U5P Sodium Fluoride RS 

Identification—It responds to the Identification tests under 
Stannous Fluoride, a soiution of it in water eontaining about 
1 mg of stannous fluoride per mL being used instead of a 1 
in 100 soiution, 

Viscoslty—Rotational Methods (912)—Place a quantity 
of Cel in a suitable plastic Container, insert the stopper se- 
curely, and allow to stand until the gel is free from air bub- 
bles. Place it in a water bath maintained at a temperaturę of 
25 + 0,5° until it adjusts to the temperaturę of the water 
bath (4 hours or longer), Do not stir the gel while it is in 
the bath. Remove the specimen from the bath, stir the gel 


gently for 2 minutes, and without delay, using a rotational 
vi sco me ter, determine the viscosity using a spindle having a 
cylinder 1.27 cm in diameter and 0.16 cm high attached to 
a shaft 032 cm in diameter, the distance from the top of 
the cylinder to the lower tip of the shaft being 2,54 cm and 
the immersion depth being 5.00 cm (No. 3 spindle). Oper- 
ate the viscometer at 12 rpm, and record the scalę reading 
at 1-minutę intervals for 4 minutes. Calculate the viseosity, 
in centipoises, by multiplyśng the scalę reading by 100: the 
viscosity is between 600 and 170,000 centipoises. 
pH (791): between 2.8 and 4.0, in a freshly prepared 

mixture with water (1:1). 

Stannous ion content— 

0.7 N Potassium iodide-iodate —Prepare as directed in the 
Assay for stannous ion under Stannous Fluoride. 

Procedurę —Transfer an accurately weighed guantity of 
Gel, equivalent to about 80 mg of stannous fluoride, to a 
capped plastic vessel equippedfor titration in an inert at- 
mosphere, Add a plastic coated stirring bar, 20 mL of re- 
cently boiled 3 N nydrochloric acid, and 5 ml of potassium 
iodide T5, Close the vessd, purge the system with an oxy- 
gen-free inert gas, and titrate immedfately with 0,1 N Potas¬ 
sium iodide-iodate add ing 2 mL of starch f S as the endpoint 
is approached. Calculate the guantity, in mg, of stannous 
ion (5n++) in each g of Gel by the formula: 

S.93SVf W 

in which V is the voiume, in mL, of 0,1 N potassium iodide- 
iodate consumed; 5,935 is the Sn++ equivalent, in mg, of 
each mL of 0.1 N potassium iodide-iodate; and W is tne 
weight, in g, of Gel taken. The quantity, in mg, of stannous 
ion m each g of Gel is not less than 68.2% of the quantity, 
in mg, of stannous fluoride in each g of Gel as determined 
in the Assoy , and is not less than 90,0% of the guantity, in 
mg, of totat tin in each g of Gel as determined in the test 
for Totai tin content 
Total t \n content— 

Potassium chioride soiution —Dissolve 1.91 g of potassium 
chloride in water to make 100 mL of soiution. 

Tin stock standard soiution—Transfer 1.000 g of tin, accu¬ 
rately weighed, to a 1000-mL volumetnc fiask, add 200 mL 
of hydrocnloric add, and swirl to dissolve. Add 200 mL of 
water, allow to cool, dilute with water to voiume, and mix. 

Standard preparations —Transfer 5,0, 10,0, and 15.0 mL of 
Tin stock standard soiution to separate 100-mL voiumetric 
fiasks, add 1,0 mL of Potassium chioride soiution to each 
fiask, dilute with water to volume, and mix. The Standard 
preparations contain, respectively, 50,0, 100.0, and 150.0pg 
of tin per mL, 

Test preparation —Transfer an accurately weighed quantity 
of Gel, equivalent to about 1 32 mg of stannous fluoride, to 
a plastic beaker. Add 80 mL of water and 20 mL of hydro- 
chloric acid, and mix, Transfer this mixture to a 1000-mL 
yelumetrie fiask, add 10,0 mL of Potassium chloride soiution, 
diute with water to volume, and mix. 

Blank —Add 2 ml of hydrochloric acid and 1.0 mL of Po- 
fosmwi chloride soiution to a 100-mL volumetric fiask, dilute 
with water to volume, and mix. 

Procedurę—Concomitantly determine the absorbance of 
the Standard preparations, the Tesf preparation, and the 
Blank at the tin emission linę of 235.5 nm, with an atomie 
absorption spectrophotometer (see Atomie Absorption Spec - 
troscopy (852)) eguipped with a tin hollow-cathode lamp 
ard a nitrous oxide-acetylene oxidizing flame, using water 
to adjust the instrument to zero. Aspirate water into the 
spectrophotometer before and after each Standard prepara- 
tion, the Test preparation, and the Bfonk. Correct the ao- 
sorbances of the Standard preparations and the Test preparo- 
tion by subtracting the absorbance of the Blank. Plot the 
eorrected absorbances of the Standard preparations versu$ 
concentration, in pg per mL, of tin, and draw the straight 
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linę best fitting the three plotted points. From the graph so 
obtained, determine the concentration, in ^ig per mL, of tin 
sn the Test preparation. Calcuiate the guantity, in mg, of tin 
in each g of Gel taken by the formula: 

C/W 

in which C is the concentration, in pg per mL, of tin in the 
Test preparation ; and W is the quantity, in g, of Gel taken to 
prepare the Test preparation , Use this value to calcuiate the 
percentage of stannous ion in the test for Stannous ton con- 
tent. 

Assay— [notę—S torę all Solutions, except the Buffer solution, 
in plastic containers.] 

Buffer solution and Standard preparations— Prepare as di- 
rected in the Assay under Sodtum Fluoride Orol Solution , 

Assay preparation —Transfer an accurately weighed guan- 
tity of Cel, equivafent to about 8 mg of stannous fluoride, to 
a 100-mL volumetric fiask, dilute with water to volume, and 
mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Sodium Fluoride Orał Solution . Calcuiate the quantity, 
in mg, of stannous fluoride (SnFa) tn each g of the Gel taken 
by the formula: 

{156.71 / 3S.0)(C/ IOW) 

tn which 156,71 is the molecular weight of stannous fluo¬ 
ride, 38.0 is twice the atomie weight of fluorine; C is the 
determined concentration, in pg per mL, of fluoride in the 
Assay preparation; and W h the weight, in g, of the Gel 
taken. 


Stanozolol 



C 21 H 32 N 2 Q 328.49 

2'hTAndrost-2-eno[3,2-c]pyrazol-l 7-ol, 17-methyh, 

(5a, 1 7/J)-, 

1 7-Methyl-2'H-5a-androst-2-eno[3,2“C]pyrazol-l 7/Tol 
[10418-03-8], 

>> Stanozolol contains not less than 98.0 percent 
and not morę than 100,5 percent of C 21 H 32 N 2 O, 
calcufated on the dried basis. 

Pacltaging and storage—Preserve in tight, łight-resistant 
containers, 

USP Reference standard* (11)— 

USP Stanozolol RS 

Identification— 

A: tnfrared Absorption (197K). 

B: Ultraviotet Absorption (197U)— 

Solution : 50 pg per mL, 

Medium: altohoL 

Absorptivities at 224 nm, ealculated on the dried basis, do 
not differ by morę than 3,6%. 

Specific rotation (781 S): between +34° and +40°. 

Test solution: 10 mg per mL, in chloroform, 

Loss on drying (731)—Dry ft at a pressure not exceeding 
5 mm of mercury at 100° to constant weight: it loses not 
morę than 1.0% of its weight. 


Chromatographic purity— 

Standard dilutions—U\$$o\ve an accurately weighed quan- 
tity of USP Stanozolol RS in a mixture of chloroform and 
methanol (9:1) to obtain a solution havmg a known concen¬ 
tration of about 20 mg per mL, Dilute this solution with the 
same medium to obtain Standard dilutions havlng known 
concentrations of about 50, 100, 200, and 400 pg per mL, 
respectively. 

Procedurę —Score a 20* x 20-cm thin-fayer chromato¬ 
graphic piąte coated with a 0,25-mm layer of chromato¬ 
graphic sifica gel mixture (binder*free) into channels 10 mm 
wide, Apply 10-pL portions, in two 5-pL inerements, of a 
test solution prepared by dissolvrng Stanozolol in a mixture 
of chloroform and methanol (9:1) to obtain a solution ton- 
taining about 20 mg per mL, and of each of the four 5fom 
dard dilutions in the center of the channels at points about 
2,5 cm from one edge of the piąte, Develop the piąte m a 
suita ble cham ber, lined with fil ter paper and previously 
eguilrbrated with 200 mL of a mixture of chloroform and 
methanol (188:12), for 15 minutes, taking care to ensure 
that the fil ter paper has been wet te d completely with the 
solvent mixture, Allow the piąte to develop until the solvent 
front has moved about 15 cm above the linę of appfication. 
Remove the piąte, and allow the solvent to evaporate com- 
pletely. Spray it with 20% sulfuric add, and heat in an oven 
at 100° for 15 minutes, Examine the piąte under long-wave- 
length UV light: the channel for the test solution exhibits its 
principal spot at the same R f value as the spots for the Stan¬ 
dard dilutions . Estimate the concentration of any spots in the 
channel for the test solution, other than the pnnapal spot, 
by comparison with the spots from the Standard dilutions , 
The spots from the 50*, 10G-, 200-, and 400-pg-per-mL dr- 
lutions correspond to 0.25%, 0.5%, 1,0%, and 2.0% of 
cfromatographic impurities, respectively, and the sum of 
the chromatographic impurities in the test solution is not 
greater than 2.0%. 

Assay—Dissolve about 700 mg of Stanozolol, accurately 
weighed, in 50 mL of glacial acetic acid, add 1 drop of erys- 
tal vio!et TS, and titrate with 0.1 N perchloric add V5 to a 
green endpoint, Perform a blank determination, and make 
any necessary correction. Each mL of 0 J N perchlonc add 
is equivalent to 32.85 mg of C 2 iH J2 N 2 G. 


Stanozolol Tablets 


» Stanozolol Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of stanozolol (C 21 H 32 N 2 O). 

Padkaging and storage—Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Stanozolol RS 

Identification—Boil an amount of powdered Tablets, 
equivalent to about 2 mg of stanozolol, with 5 mL of ben- 
zene, filier, and evaporate on a steam bath to dryness, Add 
3 mL of p-dimethylaminobenzaldehyde TS to the residue: a 
yellow color develops, which exhibits a green fluorescence 
under long-waveIength UV light, 

Dissolution (711)— 

Medium: 0.1 N hydrochloric acid; 500 mL, 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Determine the amount of C2tHi 2 N 2 0 dissolved by employ- 
Ing the followtng method. 

Bromocresol purple solution —Mix 1.0 g of bromocresol 
purple with 1000 ml of dilute glacial acetic add (1 in 50), 
and frlter if necessary to obtain a elear solution. 
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Standard preparations — [notę —Prepare Standard prepara- 
tions on the day of use.] Transfer about 50 mg of U5P Sta- 
nozolol RS, accurately weighed, to a 50-mL volumetric fiask, 
add 15.0 mL of methanol, and mix to dissolve. Add 5,0 mL 
of 1,0 N hydrochlorie acid, dilute with water to vo!ume, and 
mix. Transfer 5.0 ml of the resulting solution to a 200-mL 
volumetric fiask, dilute with Dissolution Medium to volume, 
and mix. Separately pipet 2-mt, 4-ml, and 6-ml portions of 
the solution into three 60-mL separators, add accurately 
measured vo!umes of Dissolution Medium to adjust the 
yolumes in eath to 25,0 mL, and pipet 25 mL of Dissolution 
Medium into a fourth 60-mL separator. 

Procedurę —Pipet 25 mL of a filtered portion of the solu¬ 
tion under test into a 60-ml separator. To this separator and 
to each of the four separators contatning Standard prepara - 
tions add 1.0 mL of Bromocresol purple sofution and 10,0 mL 
of chloroform. Insert the stopper in each, shake gently for 
1 minutę, allow the phases to separate, and swirl rf neces- 
sary to break up emulsions. Transfer the lower chloroform 
iayers to separate 50-mL centrlfuge tubes, insert the glass 
stoppers, and centnfuge for 5 minutes to darify the Solu¬ 
tions, Concomitantly determine the absorbances of the Solu¬ 
tions obtained from Lhe solution under test and from the 
Standard preparation in 1-cm cells, at the wavelength of 
maximum absorbance at about 420 nm, with a suitable 
spectrophotometer, uslng chloroform as the blank, Con- 
strud a standard plot of absorbances versus the concentra- 
tions of the Solutions from the Standard preparations. From 
the plot so obtained, determine the amount of 
dissolved in the solution from the solution under test, 

Tolerances— Not less than 75% (Q) of the labeled amount 
of CiiHi 2 N20 is dissolved in 45 minutes, 

Uniformity of dosage units (905)— [NOTĘ —Maintain the 
add concentration at a uniform level in the Solutions being 
compared spectrophotometrically; the same acidic alcohol 
solution is to be used throughout this procedurę. Also, take 
precautions throughout this procedurę to minimize evapora¬ 
don,] Transfer 1 Tablet to a 25-mL yolumetric fiask, add 
0.5 mL of water, and shake to disintegrate. Add about 
20 mL of alcohol, heat on a steam bath, with occasional 
swirling, for 10 to 15 minutes, then cool, dilute with alcohol 
to volume, and mix. Fil ter through medium-porosity fil ter 
paper, taklng precautions to minimize evaporation, discard 
the first 5 mL of the filtrate, and proceed as directed for 
Assay preparations in the Assay, beginning with 'Transfer 
5,0 mL of the filtrate," 

Assay— [notę—M aintain the add concentration at a uni¬ 
form level in the Solutions being compared spectrophoto¬ 
metrically; the same acidic alcohol solution is to be used 
throughout this procedurę,] 

Standard preparations —Dissolve a suitable guantity of 
U5P Stanozofol RS, accurately weighed, in alcohol, and di¬ 
lute quantitative!y and stepwise with alcohol, if necessary, Lo 
obtain a stock solution havmg a known concentration of 
about 80 pg per mL. Iransfer 5.0 mL of this stock solution 
to a 10-mL volumetric fiask, dilute with alcohol to volume, 
and mix to prepare the Neutral standard preparation. Trans¬ 
fer another 5.0-mL portion of the stock solution to a second 
10-mL yolumetric fiask, dilute with acidic alcohol (1,5 mL of 
hydrochlorie add in 100 mL of alcohol) to volume, and mix 
to prepare the Acidic standard preparation . The concentra¬ 
tion of USP 5tanozolol RS in the Standard preparations is 
about 40 pg per mL, 

Assay preparations—Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 4 mg of stanozolol, to a 
50-mL yolumetric fiask, add about 25 mL of alcohol, and 
heat on a steam bath, with freguent swirling, for 15 min¬ 
utes. Cool, dilute with alcohol to voJume, mix, fiJter through 
medium-porosity filter paper, taklng precautions to minimize 
evaporation, and discard Lhe first 10 mL of the filtrate. 
Transfer 5,0 mL of the filtrate to a 10-mL yolumetric fiask, 
dilute with alcohol to volume, and mix to prepare the Neu- 


trał assay preparation. Transfer another 5.0-mL portion of 
the filtrate to a second 10-mL volumetric fiask, dilute with 
acidic alcohol (1.5 mL of hydrochlorie acid in 100 mL of ah 
cohol) to volume, and mix to prepare the Acidic assay prep~ 
orotion. 

Procedurę— Concomitantly determine the absorbances of 
Lhe addic alcohol solution, the Acidic standard preparation , 
and the Acidic assay preparation in 1-cm cells at the wave- 
fength of maximum absorbance at about 235 nm, with a 
suitable spectrophotometer, using alcohol, the Neutral stan¬ 
dard preparation, and the Neutral assay preparation , respec- 
tively, as the blanks. Calculate the quantity, in mg, of 
C^H^NjO in the portion of Tablets taken by the formula: 

0.1 C{A U - Ao)ĄAs - Ao) 

in which C is the concentration, in pg per mL, of USP Sta- 
nozoloi RS in the Standard preparations; and A 0t A St and A 0 
are the absorbances of the Aadic assay preparation, the 
Acidic standard preparation, and the acidic alcohol solution, 
respectryely. 


Topacal Starch 

DEFINITION 

Topical Starch consists of the granules separated from the 
maturę grain of com [Zea mays L. (Fam, Cramineae)]. 

IDENTIFICATION 

* A. 

Sam ple: 1 g 

Analysis: Prepare a smooth mixture of the Sample with 
2 mL of cold water, stir it into 15 mL of boiling water, 
boif gently for 2 min, and cooL 
Acceptance criteria: A translucent, whitish jelfy is 
produced. 

* B. A water slurry of it is colored reddish violet to deep 
blue by iodine TS. 

IMPURITIES 

* Residue on Icnition (281) 

Sample: 2.0 g 

Analysis: Ignite the Sample at a temperaturę of 
575 ±25°. 

Acceptance criteria: NMT 0.5% 

* Iron (241) 

Sample: The residue obtained in the test for Residue on 
Ignltion 

Analysis: Dissolye the Sampie rn 4 mL of hydrochlorie 
acid with the aid of gen tle heating, dilute with water to 
50 mL, and mix, Dilute 25 mL of the resulting solution 
with water to 47 mL. 

Acceptance criteria: NMTlOyg/g 

* SULFUR DlOXIDE 

Sample sus pens ion: Mix 20 g with 200 mL water to 
obtain a smooth suspension, and filter. 

Analysis: To 100 ml of the elear filtrate add 3 mL of 
starch TS, and titrate with 0.01 N iodine VS to the first 
permanent blue color. 

Acceptance criteria: NMT 2.7 mL of 0.01 N iodlne VS 
is consumed (0.008%). 

* OXIDIZJNG SUBSTANCES 

Sample: 4.0 g 

Analysis: Add 50.0 mL of water to the Sample in a 
glass-stoppered, 125-mL conical fiask. Insert the stop¬ 
per, and swirl for 5 min, Decant into a glass-stoppered, 
50-mL centrifuge tubę, and spin to clarfry. Transfer 
30.0 ml of elear supernatant to a glass-stoppered, 

125-mL conical fiask. Add 1 mL of glacial acetic acid 
and 0.5-1.0 g of potassium iodide. Insert the stopper, 
swirl, and allow to stand for 25-30 min in the dark, 

Add 1 mL of starch TS. and titrate with 0.002 N sodium 
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thiosulfate VS to the disappearance of the starch-iodine 
color [Notę—E ach mL or 0.002 N sodium thiosulfate is 
equivalent to 34 jig of oxidant, calculated as hydrogen 
peroxide.] 

Acceptance criteria: NMT 12,6 mL of 0,002 N sodium 
thiosulfate VS is required (0,018%). 

SPECIFIC TESTS 

* Botami c Characteristics: Polygonal, rounded, or sphe- 
roldal granules up to about 35 jam in diameter, and usu- 
ally having a drcular or several-rayed central cleft. 

* loss on Dryinc (731) 

Analysis: Dry a sample at 120° for 4 h. 

Acceptance criteria: NMT 14.0% 

* Microbial Enumeration Tests (61) and Tests for Speg- 
feed Microorganisms (62): The total aerobic microbial 
count does not exceed 5 x 10* * cfu/g, and the total com- 
bined molds and yeasts count does not exceed 5 x 10 1 
cfu/g. 

* PH (791) 

Sample: 20.0 g ± 100 mg 

Analysis; Prepare a slurry of the Sample in 100 mL of 
water in a suitable nonmetallic Container Agitate con- 
tinuously at a moderate ratę for 5 min, then stop agita- 
tion, and immediately determine the pH potentiometri- 
cally to the nearest 0.1 unit, 

Acceptance criteria: 4.5-7.0 

AD Di Tl ON AL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 


Stavudine 




CioHi2N 2 04 224.21 

Thymidine, 2',3'■-didehydn>3'-deoxy-; 

1 -(2,3-Dideoxy-j3-D-g/ycero-pent-2-enofuranosyl)thymine 
[3056-1 7-5Jp 

DEFINITION 

Stavudine contains NLT 98.0% and NMT 102.0% of 
stavudine {CtoHrzN^O^), calculated on an anhydrous and 
solvent-free basfs. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

50 lution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Ali Solutions containing stavudine must be prepared im¬ 
mediately before use and remain refrigerated until use, 
Solution A: 0,77 g/L of ammonium acetate 
Mobile phase: Aceton itrile and Solution A (5:95) 
Standard solution: 0.02 mg/mL of USP Stavudine RS in 
water 


Sample solution: 0,02 mg/mL of Stavudine in water 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: IC 

Detector: UV 254 nm 

Column: 4.6-mm x 3.3-ern; 3-pm packing LI 
Flow ratę: 0.7 mL/min 
Injection volume: 25 jaL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time of the stavudine peak is be- 
tween 2.8 and 5.0 min.] 

Suitability reguirements 
Column efficiency: NLT 800 theoretical plates 
Talling factor: NMT 1,6 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the pereentage of stavudine (C 10 H 12 N 2 O 4 ) in 
the portion of 5tavudrne taken: 

Result - (fy/rj) x (Cs/Cu) x 100 

r u ~ peak response from the Sample solution 

m - peak response from the Standard solution 

C s = concentration of USP Stavudine RS in the 
Standard solution (mg/mL) 

Ct i = concentration of Stavudine in the Somple 

solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous, 
solvent-free basis 

IMPURITIES 

* Reseoue on IGNITION (281): NMT 0,3% 


Defete the following: 

*• Heaw Metals, Method I (231): NMT 20 ppm# 

|rn.20TS) 

• ORGANIC IMPURITIES 

A3I Solutions containing stavudine must be prepared im¬ 
mediately before use and remain refrigerated until use. 
Solution A: 0 77 g/L of ammonium acetate in water 
Solution B: Acetonitrile and Solution A (3.5: 96.5) 
Solution C: Acetonitrile and Solution A (25:75) 

Mobile phase: See Tobie 7, 


Table t 


Time 

(min) 

Solution B 

f%> 

Solution C 
(W 

0 

100 

0 

10 

100 

0 

20 

0 

100 

ao 

0 

100 

35 

100 

0 

40 

100 

0 


System suitability solution: 0.50 mg/mL of USP 
Stavudine System Suitability Mixture RS in water 
Sample solution: 0.5 mg/mL of Stavudine in water 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; 5-jam packing LI 

Flow ratę: 2.1 mL/min 

Injection volume; lOpL 

Run time: 2 times the retention time of the stavudine 
peak, or at least until the last impurity has eiuted 


USP Monographs 













System suitability 
Sample: System suitabHity soiuthn 
[Notę—T he retention time of the main stavudine peak 
is 10.5 ± 2 min. The relative retention times for 
stavudlne and thymine are listed in Table 2.] 

SuitabHity reąuirements 

Resolution: NLT 1.15 between the thymidine epimer 
and thymidine; NLT 1,0 between stavudine and a- 
stavudtne 

Column effkiency: NLT 9500 theoretical piates 
Capacity factor, k\ NLT 4 
Analysis 

Samples: System suitabHity soiuthn and Sample soiuthn 
Calculate the percentage of thymine in the portion of 
Stavudine taken: 

Result = (ru/r T ) x Fx 100 

r u ~ peak response of thymine from the Sample 
soiution 

r T = sum of aII the peak responses from the Sample 
solution 

F = refative response factor (see Tobie 2) 

Calculate the percentage of all other impurities in the 
portion of Stavudine taken: 

Result - (ruin) x 100 

ru = peak response for each impurity from the 
Sample sofution 

rj - sum of all the peak responses from the Sampfe 
soiuthn 

Acceptance criteria: See Table 2. Disregard threshold is 
0.03%, 


Table 2 


Name 

Rehtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o\ 

Thymine 

0.28 

0.69 

0,5 

Stavudine 

TO 

_ 

,_ 

Any other individ- 
uaf imourity 

— 

TO 

0.1 

Total impurities 

— 

— 

1.0 


* tndudlng thymine. 


5FECIFBC TE5TS 

® Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL 

Acceptance criteria: -40° to -45°, calcu lated on the 
an hydro us basis 

* Water Determination, Method I (921): NMT 0.5% 

ADD1TIONAL REQUIREMENTS 

« Packaging and Storage: Preserve in tight containers, 
protected from iight and humidity. Storę at 25°, excur- 
slons permitted between 15° and 30°, 

* USP Referemce Standards (11) 

U5P Stavudlne RS 

USP Stavudine System Suitability Mfxture RS 
it is a mixture of stavudine and the fol łowi ng related 
compounds: thymidine, thymine, alpha-stavudine, and 
xy/o-thymidine. 


StavudSne Capsuies 

DEFSNITiON 

Stavudine Capsules contain NLT 90.0% and NMT 1 05.0% 
of the labeled amount of stavudine (CmHiaNjCb). 


IDENTIFICATION 

• A. Thin-Laver Chromatocraphic Identification Test 
< 201 ) 

Sample solution: 0.2 mg/mL of stavudine prepared as 
follows. Using sonicatlon, disso]ve Lhe required amount 
of Capsule confents in enough water. Filter the solu¬ 
tion, and use the filtrale. 

Application volume: lOpL, applied in two 5-j.iL 
portions 

Developing solvent system: Chloroform, alcohol, and 
water (1 00:50:2) 

Analysis: Proceed as directed in the chapter AIJow the 
spots to dry, and develop the chromatogram in the De- 
veioping solvent system unttl the solvent front has 
moved about 10 cm from the orlgin. Remove the piąte 
from the developing chamber, mark the solvent front, 
and allow to air dry for 5-10 min. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 
@ Procedurę 

Afl Solutions containing stavudine must be prepared im- 
mediately before use and remain refrigerated until use. 
Solution A: 0.77 g/L of ammonium acetale fn water 
Mobile phase: Acetonitrile and Solution A (5:95) 

System suitability solution: 0.1 pg/mL each of thymine 
and thymidine in water 

Standard solution: OJ mg/mL of USP Stavudine RS in 
water. Use sonication to cfissolve the Standard before 
dilution. 

Sample solution: Nominally 0.1 mg/mL of stavudine 
prepared as follows. Open NLT 3 Capsules, and di$solve 
the eon ten ts in water. Di lute willi water to obtain the 
finał concentration. 

Chromatographtc system 
(See Chromatograpny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 268 nm 
Column: 4,6-mm x 33<m; packing LI 
Fiow ratę: 0.7 mL/mtn 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiuthn and Standard 
soiuthn 

[NOTĘ—The retention time of the stavudine peak in the 
Standard solution is between 2.8 and 5.0 min,] 
Suitability requirements 
Resolution: NLT 2.0 between thymine and 
thymidine; thymine is resolved from the void volume, 
System suitability solution 

Column efficiency: NLT 800 theoretical piates, Stan¬ 
dard sofution 

Tailing factor: NMT 1,8, Standard solution 
Relative standard devlation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard soiuthn and Sample solution 
Calculate the percentage of stavudine (C 10 H 12 N 2 O 4 ) in 
the portion of Capsules taken: 

Result - {ruin) x (G/G) x 100 

fu = peak response from the Sample soiuthn 

r s = peak response from the Standard soiuthn 

G = concentration of USP 5tavudEne RS In the 
Standard soiuthn (mg/mL) 

G - nominał concentration of stavudine in the 
Sampie solution (mg/mL) 














Acceptance criteria: 90.0%-l 05.0% 

PERFORMANCE TESTS 
« Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Solution A and Mobile phase: Prepare as directed in 
the Assay. 

Sample solution: Samp[e per Dissolution (7 11). 
Standard solution: USP 5tavudine RS in Medium with a 
concentration corresponding to that of the Sample 
solution 

Chromatographic system 

{See Chrom a tog ropny (621X System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 3.3<m; packing LI 
Flow ratę: 0.7 mL/min 
Injection vo!ume: 10 piL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NIT 800 theoretical plates 
Tailing factor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample solution and Standard solution 
Petermine the amount of stavudine (CioH^NiCh) dis- 
solved, using the procedurę set forth in the Assay, 
making any necessary modifications. 

Tolerances: NLT 80% (Q) of the labeled amount of 
stavudine (C 10 H 12 N 2 O 4 ) is disso[ved. 
o Unifgrmity of Dosace Unjts (905): Meet the 
reguirements 

IMPURITIES 

* ORGANJt IMPURITIES 

Solution A, Mobile phase, System suitability solution, 
and Sample solution: Prepare as directed m the Assay. 
Standard solution: 1 pg/mL of thymine. Use sontcation 
to dissolve the thymine before dilution, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 268 nm 
Column: 4.6-mm x 3.3-cm; packing LI 
Ftow ratę: 0,7 mL/min 
injection volume: 20 jaL 

Run time: 2.5 times the retentlon time of stavudine 
peak. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he retention time of the stavudine peak [n the 
Standard solution is between 2.8 and 5.0 min.] 
Suitability reguirements 
Resolution: NLT 2.0 between thymine and 
thymidine; thymine is resolved from the void vofume, 
System suitability solution 

Column efficiency: NLT 800 theoretical plates, Stan¬ 
dard solution 

Tailing factor: NMT 1.8, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of thymine m the portion of 
Capsules taken: 

Result = (fy/fs) x (Cs/Cu) x 100 

Fu = peak response of thymine from the Sample 
solution 


rj - peak response of thymine from the Standard 
solution 

Q = concentration of thymine in the Standard 
solution (mg/mL) 

Cy - nominał concentration of thymine in the 
Sample solution (mg/mL) 

Calculate the percentage of unknown impurities, not 
induding thymine, in the portion of Capsules taken: 

Result = (ry/r r ) x 100 

ru - peak response for each impurity 
r T - sum of afl the peak responses 
Acceptance criteria: Disregard threshold Is 0.05% of 
the total sample related peak response. 

Thymine: NMT 1,0% 

Any other mdtvidual impurity: NMT 0.2% 

Total impurities: NMT 2.0% (induding thymine) 

5PECIF9C TESTS 

a OPTICAL ROTATJON, spedfic Rotation (781S) 

Sample solution: 10 mg/mL of stavudine in water. Dis- 
perse a sufficient guantity of Capsule content, equiva- 
lent to 200 mg of stavudine, in 50 ml of acetone. Bring 
to a boil, and pass through a fśne-porosity filter. Precipi- 
tatę the stavudine with 150 mL of heptane, fiIter the 
crystals, wash with heptane, and dry in air. 

Acceptance criteria: -40° to -45° 

* Water Determination, Method i (921): NMT 3.5% 

ADDJ3TH0NAL REQUIREMENT$ 

■ Packagimg and Stora ge: Presen/e in tightly dosed eon* 
tainers, and storę at controlled room temperaturę. 

o USP Reference Standards (11) 

USP Stavudine RS 


5tavudirce for Orał Solution 


» 5tavudine for Ora! Solution, when reconstituted 
as directed in the labeltng, yields a 1 mg per mL 
solution that contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of stavudine (C 10 H 12 N 2 O 4 ). It may con- 
tain suitable flavors, preservatives, sweeteners, 
and stabilizers. 

Padcaging and sforage —Preserve in tightly dosed con- 
tairers, protected from excessive moisture. Storę at con¬ 
trolled room temperaturę. After constitution, storę the 
Stavudine for Orał Solution in tightly dosed containers 
under refrigeration. Discard unused portion after 30 days. 
Labelmg—The fabel contains directions for constitution of 
the powder and States the equivalent amount of C m H 12 N 2 CL 1 
in a given volume of the Stavudine for Orał Solution ob- 
tained after constitution. 

USP Reference standard* (11)— 

USP Stavudfne RS 

Bdenfifkation—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay. 

Deiverabfle volume (698): meets the reguirements, 
p h (791): between 5 and 7 when constituted as directed 
jn the labeling. 

Water, Method I (921): not morę than 2 . 0 %. 

Related compounds— [notę— -Ali testing Solutions must be 
prepared immediatefy prior to use and remaEn refrigerated 
until use.] 
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Solution A, Solution S, Resolution solution, and Chromato- 
graphic system^ Proceed as directed in the Assoy. 

Standard solution— Prepare as directed for Standard prepa- 
rathn in the Assay. 

Test solution —Prepare as directed for Assay prepa radon. 

Procedurę— Noting the retention times of the Impurities 
relative to that of stavudine, calculate the percentage of al! 
other impurities in the portion of Stavudine for Orał SoJu- 
tion taken by the formula: 

100 (fr,/o) 

In which F is the relative response factor and is equal to 
0.69 for thymine (relative retention time of about 0.24) and 
eguai to 1*0 for afi other peaks; n is the peak area response 
of each impurity obtalned from the Test solution; and n is 
the sum or the area responses of alf the sample-reiated 
peaks in the chromatogram induding that of the main 
stavudine peak: not morę than 1 . 0 % of thymine is found, 
not morę than 0 . 2 % of any other indrv!duaJ rmpurity i$ 
found, and not morę than 1.5% of totai Impurities is found. 
Assay —[notę— AM testing Solutions must be prepared im- 
media tely prior to use and remain refrigerated until use*j 

25 mM Ammonium acetale —DIsso!ve 1.93 g of ammo- 
ntum acetate in about 900 mL of water in a 1000-mL volu- 
metric fiask* Dilute with water to volume, and mix. 

Solution A —Prepare a filtered and degassed mixture of 25 
mM Ammonium acetate and methanol (94:6). 

Solution B —Prepare a filtered and degassed mixture of 25 
mM Ammonium acetate and methanol (1:1). 

Resolution solution— Prepare a solution in water of 
thymldine and thymine containing 2.5 jag of each per mL. 

Standard preparation —Prepare a solution of USP 
Stavudlne RS in water having a concentration of 0.1 mg per 
mL* 

Assay preparation —Transfer to a sultable voJumetrfc fiask 
an accurately measured vo!ume of Stavudine for Ora! Solu- 
tion, constltuted as directed in the labeling, and dilute 
quantitatively, and stepwise if necessary, with water to ob- 
tain a solution having a concentration of 0.1 mg of 
stavudine per mL. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 2 ó 8 -nm detector 
and a 4.6-mm x 3.3-cm column that contains packing LI 
and a 4-mm x 20-mm guard column (LI). The flow ratę is 
about 1 mL per minutę. The chromatograph Is programmed 
as follows. 


Time 

(mlnutesl 

Solution A 
(%) 

Solution B 

(%ł 

Elution 

0 

100 

0 

eguillbration 

0-T2 

100 

0 

isocrattc 

12.1 

100^0 

0^100 

step gradient 

12.1-17 

0 

100 

Isocratic 

17.1 

0~>100 

lOO->0 

step gradient 

17*1-35 

100 

0 

re-equElibration 


Chromatograph the Resolution solution , and record the peak 
responses as directed for Procedurę: the resolution, R, be¬ 
tween thymine and thymidine Is not less than 8.4. Chromat¬ 
ograph tne Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the column effidency is 
not Jess than 2000 theoreticaf plates; the taiiing factor for 
the stavudine peak is not morę than 2 ; and the relatiye 
standard deviation for repllcate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject eguai yolumes (about 20 pL) 
of the Standard preparation and tne Assay preparation In to 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks* Calculate the guantijy, in 


mg, of stavudine (CioM^hbO*) in each mL of Stavudine for 
Orał Solution taken by the formula: 

(L/D)(C)(ruf fi) 

in which i Es the labeled quanfity, in mg, of stavudine 
(C 10 H 12 N 2 O 4 ) in each mL of the Stavudine for Orał Solution; 
D Is the concentration, in mg, of stavudlne per mL of the 
Assay preparation, based on the labeled guantity of 
stavudine in the portion of Stavudine for Orał Solution 
taken; C is the concentration, in mg per mL, of USP 
Stavudine RS in the Standard preparation; and r v and r s are 
the peak area responses obtalned from the Assay preparation 
and the Standard preparation , respectively. 


Sterax 


» Storax is a balsam obtalned from the trunk of 
Uquidambar ońentalis Miller, known in commerce 
as Levant Storax, or of Liqu idom bor styraciflua L*, 
known in commerce as American Storax (Fam. 
Hamamelidaceae), 

Packaging and storage —Preserve in well-dosed contain- 
ers* 

Loss on tfrying (731}—Dry about 2g, accurately weighed, 
at 105° for 2 hours: it loses not morę than 20.0% of Ets 
weight* 

AScohoMnsoluble 5 ybstan ces— Accurately weigh about 
10 g of mixed Storax In a beaker, heat at 105° for 30 min- 
utes, take up the residue in 100 mL of hot ąlcohol, filter 
through counter-balanced filters or a tared filter crudble, 
and wash the residue with smali portions of hot alcohol 
until the last washing is eolorless or practlcaily so: the 
weight of the residue so obtained, after drying at 105° for 
1 hour, does not exceed 5.0% of the weight of Storax 
taken* 

Alcohoi-soluble substairaces— Evaporate the combined al¬ 
cohol filtrate and washings obtained In the test for Alcohol- 
insoluble substances at a temperaturę not exceeding 60°, 
and dry the residue at 105° for 1 hour: the weight of the 
yellow to brown residue of purified Storax so obtained Is 
not less than 70.0% of the weight of the 5torax taken. 

Acid vaEue, Saponification vatue, Cinnamk acid— The 
purified Storax obtained in the test for Alcohol-soluble sub - 
stcnces meets the requirements of the foliowi ng tests. 

Acid value (401 }— Dissolve about 1 g of the purified 
5torax, accurately weighed, in 50 mL of neutralized alcohol, 
add 0*5 mL of phenolphthalein TS, and titrate with 0.5 N 
sodium hydroxide VS: the acid value is between 50 and 85 
for Levant Storax and between 36 and 85 for American 
Storax. 

Saponification value (401)—Place about 2 g of the purified 
Storax, accurately weighed, in a 250-mL fiask, mlx it with 
50 ml of solvent hexane, add 25.0 mL of 0.5 N alcoholic 
potassium hydroxide VS, and allow the mixture to stand for 
24 hours with freguent agitation. Then add 0.5 mL of phe- 
no phthalein TS, and titrate the excess alkali with 0.5 N hy- 
drochloric add VS: the saponification value thus determined 
is between 160 and 200 . 

O'nrjom/c acid —Add about 2 g of the purified 5torax, ac¬ 
curately weighed, to 25 mL of 0.5 N alcoholic potassium 
hydroxide, and boil the mixture for 1 hour unaer a reflux 
condenser. Add 0*5 mL of phenolphthalein TS, neutralize 
with 0.5 N suffurię acid, and evaporate the alcohol on a 
steam bath. DIssoIve the residue m 50 mL of water, and 
shake the solution with 20 mL of ether. Shake the separated 
ether with 5 mL of water, addlng the washing to the water 
solution, and reject the ether extract* Add to the water solu- 
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tion 10 mL of diluted sulfuric add, and shake with four 
20-mL portions of ether. Wash the combined ether extracts 
with 5 mL of water, rejecting the water washing, transfer to 
a fiask, and distili off the ether. Add to the residue 100 mL 
of water, and boi! the mixture vigorous!y for 15 minutes 
under a reflux condenser. Filter while hot, and aflow the 
filtrate to cool to about 25°: white crystals of cinnamic add 
separate. Coilect and dry the cinnamic acid by vacuum fil- 
tration. Repeat the extraction of the residue twice by boiltng 
each time under a reflux condenser, as preyiously described, 
with the filtrate from the precedtng crystalllzation, and coL 
iect the additional cinnamic acid in the same crucibfe. Fi- 
naliy wash the cinnamic add with two IG-ml portions of 
ice-cold water, dry at 80°, and weigh. The weight of the 
cinnamic acid so obtained ls not less than 25.0% of the 
weight of purified 5torax taken. A portion of the acid recrys- 
tallized from hot water melts between 134° and 135°. 

To about 50 mg of the cinnamic acid obtained as dlrected 
above add 5 mL of 2 N sulfuric acid, heat, and add potas- 
sium permanganate T5: the odor of benzaldehyde ls 
perceptibie. 


Streptomycin Sulfate 



(C Z iH»N70„)j ■ 3H 2 50 4 1457.38 
D-S trep tarninę, O-2-deoxy-2-(methylamlno)“0t-L- 
ql ucopyranosy h( 1 -^ 2 )- 0-5-deoxy-3-Gformy 1-a-L- 
!yxofuranosyf-(1 —*4}-N,N'-bis(ammoiminomethyl)-, sulfate 
(2:3) (sak). 

Streptomycin sulfate (2:3) (salt) [3810-74*0]. 

» Streptomycin Sulfate has a potency equivaient 
to not less than 650 pg and not morę than 
850 pg of streptomycin (C21H39N7O12) per mg, 

Packaging and storage— Preserve In tight containers. 
Labeling—Where it is intended for use in preparing inject¬ 
able dosage forms, the label States that it is sterile or must 
be subjected to further processfng durlng the preparation of 
injectable dosage forms. 

U5P Reference standard 5 (11 >— 

USP Endotoxin RS 

USP Streptomycin Sulfate RS 

Identification— 

A: Dissolve 5 g of ferric chloride in 50 mL of 0.1 N hy- 
drochloric acid. Transfer 2.5 mL of this stock solution to a 
100-mL volumetric fiask, dilute with 0.01 N hydrochloric 
acid to voJume, and mix. Prepare Iron reagent at the time of 
use. Dissolve the specimen i n water, and dilute with water 
to obtain a solution containing about 1 mg of streptomycin 
er mL. To 5 ml of this solution add 2.0 mL of 1 N sodium 
ydroxide, and heat in a water bath for 10 minutes. Cool in 
ice water for 3 minutes, then add 2.0 mL of 1.2 N hydro¬ 
chloric acid, and mix. Add 5 mL of Iron reagent , and mix: a 
violet color is produced. 


B; It responds to the tests for Sulfate (191). 
pH (791): between 4.5 and 7.0, in a solution containing 
200 mg of streptomycin per mL. 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capilfary-stoppered boltle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 5.0% of its weight. 

Other reguirements —Where the label States that Strepto¬ 
mycin Sulfate is sterile, it meets the requirements for Sterility 
Tests and Bacterial endotoxins under Streptomycin forjnjec* 
tion . Where the label States that Streptomycin Sulfate must 
be subjected to further processing during the preparation of 
injectable dosage forms, it meets the requirements for Bacte- 
ricl endotoxins under Streptomycin for tnjection* 

Assay— 

Mobile pftose—Use 70 mM sodium hydroxide. During 
use, storę in a plastk bottle flushed with a blanket of helium 
above the liauid surface. Make adjustments if necessary (see 
System Suitability under Chromatography (621». 

Standard preparation —Dissofve an accurately weighed 
guantlty of USP Streptomycin Sulfate RS in water, and guan- 
titativefy dilute with water to obtain a solution having a 
known concentration of about 0.03 mg per mL. Sonicate for 
1 minutę, and mix. 

Assoy preparation —Transfer about 30 mg of Streptomycin 
Sulfate, accurately weighed, to a 100-mL voiumetric fiask, 
dilute with water to volume, sonicate for 1 minutę, and mix. 
Transfer 10.0 mL of this solution to a second 100-mL volu- 
metric fiask, dilute with water to volume, and mix. 

System suitability solution —Heat about 10 mL of the Stan - 
da r a preparation at 75° for 1 hour. AIJow to cool. 

Chromatographic system (see Chromatography (621))—The 
liqutd chromatograph is eguipped with an eiectrochemical 
derector, a gold working electrode, a pH stlver-silver chlo¬ 
ride reference electrode, a 4-mm x 5-tm guard column that 
contains packing L46, and a 4-mm x 25-cm analytical coh 
umn that contains packing L46. The eiectrochemical detec- 
tor is used in the integrated amperometric modę with a 
rangę of 300 nC, an output of 1 V fuli scalę, and a rise time 
of 0.5 second, positive polarity. The potential is pro- 
grammed as foliows. 


Step 

Time 

(seconds) 

Potential 

cv> 

Intepration 

1 

0.00 

+0.1 


2 

0.20 

+0.1 

begins 

3 

0.40 

+0.1 

ends 

4 

0.41 

-2.0 


S 

0.42 

-2.0 


6 

0.43 

+0.6 


7 

0.44 

-0,1 


ę 

0.50 

-0.1_ 



The flow ratę is about 0.5 mL per minutę. Chromatograph 
the System suitability solution , and measure the peak areas as 
directed for Procedurę: the relative re ten tion times are about 
0.5 for the main dearadation product and 1.0 for strepto¬ 
mycin; and the resoTution, /?, between the two peaks is not 
less than 3. Chromatograph the Standard preparation , and 
measure the peak areas as directed for Procedurę: the tai ling 
factor is not morę than 2; the column efficiency is not less 
than 1000 theoretleal pfates; and the relative standard 
deviation for replicate injections is not morę than 5%. 

[NOTĘ—if variation of retention time or increase of taifing 
occurs, ciean the columns with 0.2 M sodium hydroxide. 
Carefully maintain the working and reference electrodes.] 
Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calculate the guantity, in 
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of streptomycin (C^HwUjOu) in each mg of Streptomy- 
cin Sulfate taken by the formula: 

1000 (CPIWuKrutn) 

in which C is the concentration, in mg per mL, of USP 
Streptomycin Sulfate RS in the Standard preparation; P is the 
designated streptomycin content, in pg per mg, of strepto¬ 
mycin (C 3 iH^N 7 0i2> in USP Streptomycin Sulfate RS; Wa is 
the weight, in mg, of Streptomycin Sulfate taken to prepare 
the Assay preparation; and ru and n are the streptomycin 
peak areas obtained from the Assay preparation and the 
Standard preparation, respectively. 


Streptomycin Injection 

» Streptomycin Injection contains an amount of 
Streptomycin Sulfate equivalent to not less than 
90.0 percent and not morę than 115*0 percent of 
the labeled amount of streptomycin 
(C21H 39 N 7012) ■ 

Packaging and sto ragę —Presen/e in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

OSP Reference standards (11)— 

USP Endotoxin RS 

USP Streptomycin Sulfate RS 

Identification— 

Iron reagent—D issołve 5 g of ferric chlorrde in 50 mL of 
0.1 N hydrochlonc acid* Transfer 2,5 mL of this stock solu¬ 
tion to a 100-mL voiumetrie fiask, dilute with 0*01 N hydro- 
chloric acid to volume, and mix* Prepare the Iron reagent at 
the time of use. 

Procedurę —Dissolve the specimen in water, and dilute 
with water to obtain a solution containing about 1 mg of 
streptomycin per mL. To 5 mL of this solution add 2,0 mL of 
1 N sodium hydroxtde, and heat in a water bath for 10min- 
utes. Cool in ice water for 3 minutes, then add 2.0 mL of 
1.2 N hydrochtoric acid, and mix. Add 5 mL of Iron reagent, 
and mix: a violet color is produced. 

Bacterial Endotoxins Test (85)— li contains not morę 
than 0*25 USP Endotoxin Unit per mg of streptomycin. 
pH <79T): between 5,0 and 8.0* 

Of ber regtiiremenfs—It meets the reguirements for Ste¬ 
ni i ty under 5 trep to my cin for Injection. It meets also the re- 
guirements under Injećtions and (mplanted Drag Products (1), 

Assay— 

Mobile phase, Standard preparation , System suita bili ty solu- 
tion, and Chromatographic system —Proceed as directed in 
the Assay under Streptomycin Sulfate. 

Assay preparation—Transfer an accurately measured voh 
u me of Injection, eguivalent to about 500 mg of streptomy¬ 
cin, to a 500-mL volumetric fiask, dilute with water to vol- 
ume, and mix. Transfer 5*0 mL of this solution to a 200-mL 
volumetric fiask, dilute with water to volume, and mtx* 
Procedurę—Proceed as directed in the Assay under 5frep- 
tomycin Sulfate , Calcu la te the guantity, in mg, of streptomy¬ 
cin in each ml of the Injection taken by the 

formula: 

20 (0>fV)(rulrs) 

in which Vls the volume, in mL, of Injection taken to pre¬ 
pare the Assay preparation; and the other terms are as de- 
fined therein. 


Streptomycin for Injection 

» Streptomycin for injection contains an amount 
of Streptomycin Suifate equivalent to not less 
than 90.0 percent and not morę than 115.0 per¬ 
cent of the labeied amount of streptomycin 
(C 21 H 3 9N 7 0l2). 


Change to read: 

Packaging and slorage —Preserve as described in *Pack~ 
aging and Storoge Reguirements (659), Injection Packaging, 
Packaging for comtitution* (cn 

USP Reference standards (11)— 

U5P Streptomycin Sulfate RS 
USP Endotoxin RS 

Constituted solution— At the time of use, it meets the 
requtrements for Injećtions and i mplanted Drug Products (1), 
Specific Tests, Completeness and clańty of Solutions * 

Identification— 

A: Dis$olve 5 g of ferric chloride in 50 mL of 0*1 N hy¬ 
drochlonc acid. Transfer 2*5 mL of this stock solution to a 
100-mL volumetric fiask, dilute with 0.01 N hydrochlonc 
acid to volume, and mix* Prepare Iron reagent at the time of 
use* Dissolve the specimen in water, and dilute with water 
to obtain a solution containing about 1 mg of streptomycin 
er mL. To 5 mL of this solution add 2*0 mL of 1 N sodium 
ydroxide, and heat in a water bath for 10 minutes* Cool in 
ice water for 3 minutes, then add 2*0 mL of 1 .2 N hydro- 
chloric acid, and mix. Add 5 mL of Iron reagent, and mix: a 
violet color is produced* 

B: It responds Lo the tests for Sulfate (191). 

Bacteria! Endotoxms Test (85)—It contains not morę 
than 0.25 USP Endotoxin Unit per mg of streptomycin* 

Ster! Iby Tests (71)—Jt meets the requirements when 
tested as directed for Membranę Filtra tion under Test for Ste - 
rility of the Product to be Exomined. 

pH (791): between 4*5 and 7*0, in a solution containing 
200 mg of streptomycin per mL* 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capiflary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 5.0% of its weight* 

Other regiiirements— It meets the requ?rements for UnP 
formity of Dosage Units (905) and Labeling (7), Labels and 
Labeling for Injectablę Products. 

Assay— 

Mobile phase , Standard preparation, System suita bility solu¬ 
tion, and Chromatographic system —Proceed as directed in 
the Assay under Streptomycin Sulfate. 

Assay preparation 7 (where it is represented as being in a 
single-dose Container)—Constrtute Streptomycin for Injec- 
tion m a vofume of water, accurately measured, correspond- 
ing to the volume of solvent specified in the labeling* With- 
draw all of the withdrawable contents, using a suitable 
hyoodermic needle and synnge, and dilute quantitativefy, 
and stepwise if necessary, witn water to obtain a solution 
containing about 0*025 mg of streptomycin per mL. 

Assay preparation 2 (where the label States the quantity 
of streptomycin in a given volume of constituted solution)— 
Constitute Streptomycin for Injection in a volume of water, 
accurately measured, corresponding to the volume of sol- 
vent specified in the labeling. DNute an accurately measured 
volume of the constituted solution quantitative!y, and step¬ 
wise if necessary, with water to obtain a solution containing 
about 0.025 mg of streptomycin per mL. 







Procedurę —Proceed as directed in the Assoy under Strep- 
tomytin Suifate. Calculate the guantfty, in mg, of streptomy- 
dn (C 2 TH 39 N 7 OU) withdrawn from the contamer, or in the 
portion of constrtuted solution taken by the formula: 

(CPnOQO}(L/DXruł n) 

in which L is the labeled quantity, in mg, of streptomycin 
(OiHisN^Ou) in the Container, or in the vo!ume of consth 
tuted solution taken; D is the concentration, in mg of strep- 
tomydn per ml, of Assoy preparation 1 or Assay preparation 
2, based on the labefed quantity in the Container, or in the 
volume of constituted solution taken, respectively; and the 
other terms are as defined therein. 


Strontium Chloride Sr 89 Injection _ 

®»SrCl 2 159.9 

Strontium chloride ( fl5 SrCb) [38270-90-5]. 

» Strontium Chloride Sr 89 Injection is a sterile 
solution of radioactive strontium ( 89 Sr) processed 
in the form of strontium chloride in Water for 
Injection. 

Strontium Chloride Sr 89 Injection contains not 
less than 90,0 pereent and not morę than 
110,0 pereent of the labeled amount of S9 Sr as 
strontium chloride expressed in megabecquerels 
per mL (or in millicuries per ml) at the time indi- 
cated in the labeling. The strontium chloride 
content is not less than 90,0 pereent and not 
morę than 110.0 pereent of the labeled amount. 

Specific acttyity: not less than 2.96 MBq (80 pCI) per 
mg of strontium at the time indicated in the labeling. 
Padcaging arid storage —Preserve in single-dose contaln- 
ers that are adeguately shielded. 

Labeling—Label it to include the following, in addltion to 
the information specified for Labeling (7), Lobefs and Labeling 
for Injectable Products: the time and datę of ca libra tron; the 
amount of strontium chloride expressed as mg of strontium 
per mL; the amount of B9 Sr as labeled strontium chloride 
expressed as total megabeeguereis (or millicuries) and con¬ 
centration as megabeeguereis per mL (or millicuries per mL) 
on the datę and time of calibration; the expiration datę; and 
the statement "Caution—Radioactive Materiał." The labeling 
indicates that in making dosage calculations, correction is to 
be madę for radioacttve decay, and also indicates that the 
radioactive half-life of & *Sr is 50.5 days. 

USP Reference standards (11)— 

USP Endotoxin RS 

Radionuclide Identification (see RadiooctMty <821))— 
Strontium 89 decays by beta emrssion to stable Yttriom 89 
with 0.01% of disinteorations going via the metastable 
daughter ® 3m Y with a half-life of 16 seconds, with which it 
rapidly establishes radioactive equilibrium. Its gamma-ray 
spectrum is idenlicaf to that of a specimen of strontium 89 
in equilibnum with a9m Y exhibitrng bremsstrahlung and a 
gamma photopeak of 0,909 MeV, [notę —Use a plastic Con¬ 
tainer to perform measurements,] 

Bacterial Endotox«ns Test (85)—It meets the require- 
ments, the limit of endotoxin content being not morę than 
1 75 /V USP Endotoxin Unit per mL of the Injection, when 
compared with the USP Enaotoxin RS, in which V is the 
maximum recommended total dose, in ml, at the expira- 
tion datę or time. 


pH <791): between 4.0 and 7.5, 


Change to read: 

Radionuclidic purity # (see RadiooctMty (821))# ccn i 
2 oi?)—{NOTĘ—Use a plastic Container to perform the follow¬ 
ing test.] Using a suitable counting assembly % cołi-Miy-aiTji 
determine the radioactivity of eacn gamma-emitting radio- 
nudidtc im purity, in kBq per MBq (or pCi per mG) of 89 5r, 
in the Injection by use of a calibrated system as directed 
under RadiooctMty (821). The total activity of all gamma- 
emitting impurities is not greater than 370 kBq per 37 MBq 
(or 10 |iCi per mCi) of fl9 Sr at the expiration datę stated in 
the labeling, 

Chemical purity (Limit of a I u m i mim) — [NOTĘ —The 
Standard preporations and the Test preparation ma y be nrtodi- 
fied, if netessary, to obtain Solutions of suitable concentra- 
trens adaptabfe to the linear or working rangę of the 
instrument] 

Nitric acid diluent —Dilute 40 mL of nitric acid with water 
to 1000 mL. 

Standard preporations —Transfer 2000 mg of aluminum 
metal to a 100Q-mL volumetric fiask, add 50 mL of 6 N hy- 
drochlorlc acid, swirl to ensure contact of the aluminum and 
the acid, and altów the reaction to proceed until all of the 
aluminum has dissolved. Dilute with water to volume, and 
mix. Transfer 5.0 mL of this solution to a 1000-mL volumet 
ric fiask, dilute with water to yolume, and mix. Transfer 
10.0 mL of this solution to a 100-mL volumetric fiask, dilute 
with Nitric add diluent to volume, and mix. Transfer T.0-, 
2.0-, and 4.0-mL pordons of this solution to separate 
100-mL yolumetric fiasks, dilute with Nitric acid diluent to 
voume, and mix, These Solutions contain 0.01, 0.02, and 
0.04 pg of Al per mL, respectively. 

Test preparotion —Transfer 1.0 mL of Injection to a 
100-mL yolumetric fiask, and carefully add 4 mL of nitric 
add. Dilute with water to volume, and mix, 

Procedurę —Determine the absorbances of the Standard 
preporations and the Test preparation at the aluminum enrris- 
sion linę at 309.3 nm wito an atomie absorption spectra- 
ph oto me ter (see Atomie Absorption Spectroscopy (85 2» 
eguipped with an aluminum nollow-cathode lamp and a 
flameless electrically heated furnace, using Nitric acid diluent 
as the blank. Plot the absorbances of the Standard prepara* 
tions versus the eon ten ts of Al, in pg per mL, drawing the 
straight linę best fitting the three points. From the graph so 
obtained, determine the quantity, in pg, of Al in each mL of 
the Test preparation. Calculate the quantity, In pg per g, of 
Al n the specimen taken by multiplying this value by 100: 
the limit is 2 |ig per g. 


C hangę to read: 

Assay for radioactivity— Using a suitable counting assem¬ 
bly ** (cn i-Mjy- 2017 ), determine the radloactivity, in MBq (or 
mG) per mL, of the Injection by use of a calibrated system 
as directed under Radioactivity (82 T), 

Other reqifirements—It meets the requirements under In * 
jections ona Implanted Drug Products (1), except that it is not 
subject to the recommendation on Container Content 
Assay— 

p otossium chloride solution —Dissolve 1,9 g of potassium 
chloride In water, dilute with water to 1000 mL, and mix, 
This solution contains lOOOtig of potassium per mL. 

Strontium stock solution —Transfer 1.685 g of strontium 
carbonate, accurately weighed, to a 100-mL yolumetric 
fiask, and add water to dissolve, Add 10 ml of hydrochloric 
acid, dilute with water to volume, and mix to obtain a solu¬ 
tion containing 10,000 pg of strontium per mL. 

Standard preporations —Pipet 10 mL of Strontium stock so- 
lution into a 100-mL yolumetric fiask. Add 10 mL of hydro- 
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chloric add, dilute with Potassium chloride soiution to vo ł- 
ume, and mix. Transfer 10 ml and 20 mL, respectivefy, of 
this soiution into separate 100-mL volumetric ftasks, dilute 
with Potassium chloride soiution to volume, and mix. These 
Standard preparations contain 100 and 200 pg of strontlum 
per mL. 

Assoy preparation— Pipet OJ mL of Injection into a smali 
beaker* Add 5 mL of Potassium chloride soiution , and mtx. 

Procedurę —C o n co m i ta n tly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
strontium emission linę of 407.8 nm with an atomie absorp- 
tion spectrophotometer (see Atomie Absorption Spectroscopy 
(852)} equipped with a strontium hollow-cathode lamp and 
a nitrous oxide-acetvlene flame, using Potassium chloride so¬ 
iution as the blank* Plot the absorbanees of the Standard 
preparations versus concentration, in pg per mL, of stron¬ 
tium, and draw the straight linę best fitting the four plotted 
points. From the graph so obtained, determine the concem 
tration, in ug per mL, of strontium In the Assay preparation. 
Calculate the quantity, in pg, of strontium in each mL of the 
Injection taken by the formula: 

51C 

in which C is the concentration, in pg per mL, of strontium 
in the Assay preparation. 


Succinylcholine Chloride 



CuH ) 0 CI;N 2 O* (anhydrous) 361.31 

CuH»CIjNi0 4 ■ 2H 2 0 397.34 

Ethanaminium, 2,2'-[{l,4-dioxo-1,4-butanediyl)bis(oxy)]bi5 
[N,N,JV-tnmethyl]-, dtchlonde; 

Cholinę chloride succinate (2:1) [71-27-2]* 

Dihydrate [6701-15-1]. 

DEFINmON 

Succinylcholine Chloride conlains NLT 96.0% and NMT 
102.0% of succinylcholine chloride (Ci-iHioCbNzCb}, calcu- 
lated on the anhydrous basis* 

[Cautiok—S uccinylcholine chloride is a neuromuscular 
blocking agent, Great care shoufd be taken when han- 
dling to avoid inhalatlon of dust or contact with skin.j 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

• B* The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

• C* Identification Tests—General, Chloride (791): Meets 

the requirements 

ASSAY 

• Procedurę 

Mobile phase: Prepare a 1 In 10 soiution of 1 N aque- 
ous tetramethylammonium chloride in methanol* Adjust 
with hydrochlonc acid to a pH of about 3*0* 

Standard soiution: 8*8 mg/mL of USP Succinylcholine 
Chloride RS prepared as foliows* Transfer a suitable 
amount of USP Succinylcholine Chloride RS to a suita- 
ble volumetnc fiask and dissolve in 40% of the total 
volume of water* Dilute with Mobile phase to volume 
while mixing. 

Sampie soiution: 8.8 mg/mL of Succinylcholine Chlo¬ 
ride prepared as foliows. Transfer a suitable amount of 
Succinylcholine Chloride to a suitable volumetric fiask 


and dissolve in 40% of the total vo!ume of water. Di¬ 
lute with Mobile phase to volume while mixing. 
Chromatographie system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 214 nm 
Column: 4-mm x 25-cm; 10-pm packing L3 
Flow ratę: 0.75 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard soiution 
Suitability reguirements 
Tailing ractor: NMT 2.5 
Relative standard deviation: NMT 1*5% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of succinylcholine chloride 
(Ci4H3oCbN 2 0 4 ) in the portion of Succinylcholine Chlo¬ 
ride taken: 

Result == (ru/fs) x (QfC u ) x 100 

r u = peak response from the Sampie soiution 

Cs = peak response from the Standard soiution 

Ci = concentration of USP Succinylcholine Chloride 
RS in the Standard soiution (mg/mL) 

C u ~ concentration of Sucdnylchofine Chloride in 
the Sampie soiution (mg/mL) 

Acceptance criteria: 96.0%-102.0% on the anhydrous 
basis 

IMPURITIE5 

* RESIDUE on Ignition (281): NMT 0.2% 

* ORGANIC IMPURITIES 

Buffer: 3.85 g/L of anhydrous sodium l-pentanesulfo- 
nate, 2.9 g/L of sodium chloride, and 1% (v/v) of 1 N 
sulfuric acid in water 

Mobile phase: Acetonrtrile and Buffer (5:95) 

System suitability soiution: 0.5 mg/mL each of USP 
Citric Acid RS and USP Succinic Acid RS in Mobile phase 
Standard soiution: 0.05 mg/mL of USP Suc- 
cinylmonocholine Chloride RS in Mobile phase 
Sampie soiution: 10 mg/mL of Succinylcholine Chlo¬ 
ride in Mobile phase 
Chromatographie system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV214nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
Autosampier temperaturę: 4 C 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resoiution: NLT 2.9 between citric add and succinic 
acid, System suitability soiution 
Relative standard deviation; NMT 3.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Succinylcholine Chloride taken: 

Result - (fy/r s) x (Q/Q) x (1/0 x 100 

r u - peak area of each impurity from the Sampie 
soiution 

rs s peak area of succinylmonocholine chloride 
from the Standard soiution 
Cs = concentration of USP Succinylmonocholine 

Chloride RS in the Standard soiution (mg/mL) 
Cu - concentration of Succinylcholine Chloride in 
the Sampie soiution (mg/mL) 





F - rdative response factor (see Table 1) 
Acceptance criteria: See Tobie h 


Table 1 


Name 

Relative 

Retention 

Time 

Refattve 

Response 

Factor 

Acceptance 

Criteria, 

niwt my 

E de ta te disodiunv 

0.18 

_ 


Succlntc aerd 

0.22 

1.6 

0.1 

Unidentified 
impuritv 1± 

0.32 

1.0 

0.4 

Unidentlfied 
Impurity 2 b 

0.32 

1,0 

Succinylmona- 

choltne 

0.49 

1,0 

0.4 

Sucdnylcholine 

1.0 

_ 

_ 

Any unspedfied 
impuriiy 

— 

Lo 

02 

Total imourities^ 


— 

1.5 


a Induded for identificution purposcs orily. Scgin intccjration aftcr this 
peak, lf present. 

b May octur as a doublet. Acceptance criteria is for the sum of both peaks. 

E Total impurftles iridudt? the sum of the results in the tests for Organie 
impuritm and Limit of Cholinę, 

• LIMIT OF CHOLINĘ 

Mobile phase: 0.62 g/L of methanesulfonic add. After- 
natively, the Mobile phase can be generated eleetrolyti- 
cally using an automatic eluant generator. 

System suitability solution: 10 pg/mL of USP Cholinę 
Chloride RS and 5 pg/mL of USP Potassium Chloride RS 
Standard solution: 8 (ig/mL of USP Cholinę Chloride 
RS 

Sample solution: 2 mg/mL of Succinylcholine Chloride. 
Storę at 4* immediately foliowi ng preparation, 
Chromatographic system 
(See Chromatography (621 ), System Suitability.) 

Modę: LC 

Detector: ConductMty with suppression 
Celi temperaturę: 35° 

Columns 

Guard: 2-mm x 5-cm; packing L98 
Analytical: 2-mm x 25-cm; packing L97 
Flow ratę: 0,25 ml/min 
Injection volume: 5 pL 
Autosampler temperaturę: 4° 

Run time; NLT 3 times the retention time of cholinę 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for potassium and 
cholinę are 0.6 and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 5.0 between cholinę and potassium 
Reiative standard deviation: NMT 3.0% for cholinę 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of cholinę in the portion of 
Succinylcholine Chloride taken: 

ftesuft = (r a /r$) x (Cj/Cu) x (Ht/M r j) x 100 

ru - peak response of cholinę from the Sample 
solution 

rs - peak response of cholinę from the Standard 
solution 

Cs = concentration of USP Cholinę Chloride RS in 
the Standard solution (mg/mL) 

Cu ~ concentration of Succinylcholine Chloride in 
the Sample solution {mq/mL) 

M,t - molecuiar weight of cholinę, 104.1 7 

M t2 = molecular weight of cholinę chloride, 139.62 


Acceptance criteria: NMT 0.3% 

SPECIFIC TE5TS 

* Water D eterminahon, Method I (921): NMT 10.0% 

ADDITI0MAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standard* <11) 

USP Cholinę Chloride RS 
USP Citric Add RS 
USP Potassium Chloride RS 
USP Succinie Acid RS 
USP Succinylcholine Chloride RS 
USP Succinylmonocholine Chloride RS 
Ethanaminium, 2 -(carboxy-l -oxopropaxy)-W,JV,N- 
trimethyl-, chloride. 

C&HieCINO* 239.70 


Succinylcholine Chloride Iniection 

DEFINITION 

Succinylcholine Chloride Injection is a sterile solution of Suc- 
cinyfcholine Chloride in a suitable aqueous vehicle. It tom 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of anhydrous succinylcholine chloride {C 1 JH 30 CI 2 N 2 O 4 ). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• B. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Standard solution: 1 mg/mL of USP Succinylcholine 
Chloride RS in water 

Sample solution: Nominally 1 mg/mL of suc- 
cinyJcholine chloride from Injection in water 
Chromatographic system 
(See Chromatography (621), Thimiayer Chromato¬ 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 1 pL 

Developing solvent system: Acetone and 1 N hydro- 
chloric add ( 1 : 1 ) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter. To locate the spots, 
heat the pfate at 105° for 5 min, cool, and spray with 
potassium bismuth lodide TS, then heat again at 105° 
for 5 min. 

Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę 

[Notę—B ecause the Mobile phase used in this procedurę 
Has a fairiy high concentration of chloride ion and a 
Iow pH, it is advisable to rinse the en tire system with 
water following use of this Mobile phase.] 

Mobile phase: Prepare a solution (1 in 10) of 1 N tetra- 
methylammonium chloride in methanol. Pass this solu¬ 
tion through a 0,45-pm membranę fifter, and adjust 
with hydrochloric add to a pH of 3.0. 

Standard solution: 8,8 mg/mL of USP Succinylcholine 
Chloride RS prepared as follows. Transfer 88 mg of USP 
Succinylcholfne Chloride RS to a 10-mL volumetric fiask 
and add a volume of water corresponding to the sol- 
vent composition of the Somple solution. Di lute with 
Mobile phase to volume. Prepare the Standard solution 
concurrently with the Sample solution. 

Sample solution: Nominally 8.0 mg/mL of suc- 
cinylcholine chloride prepared as follows. Transfer a vol- 
ume of Injection equivafent to 80 mg of anhydrous suc- 
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cinylchoflne chionde to a 10-mL volumetric fiask and 
dilute with Mobile phase to volume. 

Chromatographic system 
{See Chromatography { 621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4-mm x 25-cm; packtng L3 
Flow ratę: 0.75 mL/min 
Injectlon volume: 10 juL 
System suita bil i ty 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of an- 
hydrous succinylchoiine chloride (CnHaoChNaO*) in the 
portion of Injection taken: 

Result = (fu/rs) x (C$/Cu) x 100 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs = concentration of USP Suctinylcholtne Chloride 
RS in the Standard solution (mg/ml) 

Cu = nominał concentration of succinylchoiine 
chloride in the Sample solution (mg/mL) 
Atceptance criteria: 90.0%-l 1 0.0% 

SPEC (FIC TESTS 

• Bacterial Endotoxins Test (85): NMT 2,0 USP Endo- 
toxin Units/mg of succinylchoiine chloride 

• pH <791): 3.0-4,5 

• Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

• Packaging ano Storage: Preserve m single-dose or in 

multipJe-dose containers, preferably of Type f or Type II 
glass, in a refrigerator. 

• Labeling: Label it to indicate, as its expiration datę, the 

month and year NMT 2 years from the month dunng 
whkh the Injection was Fast assayed and reieased by the 
manufacturer, 

• USP Reference Standard* (11) 

USP Endotoxin RS 

USP Succinylchoiine Chloride RS 


Sucralfate 



Pachagfing and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Potassium Sucrose Octasulfate RS 

[Non—Sucrosofate Potassium is U SAN]. 
ot-D-Clucopyranoside, 1,3,4,6-tetra-G-sulfo-/TD- 
fructofuranosyl, tetrakis (hydrogen sulfate), octapotas- 
sium salt, heptahydrate. 

C I2 HmK 8 Oj 5 S s * 7H 2 0 141 3.64 [CAS-76578-81-9]. 

Anhydrous. 

Ci 2 HhK s 035S 8 1287,53 [CA5-73264-44-5]. 

Clarity and color of solution —DissoIve 1,0 g in 10 mL of 

2 N sulfurk acid: the solution is elear and practically color- 
less, 

Identification— 

A: The retention limę of the sucrose octasulfate peak in 
the chromatogram of the Assoy preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay . 

B: Add 100 mL of 0.1 N hydrochloric acid to about 
500 mg of Sucralfate, and boil the mixture gently, with stir- 
ring, fnr 70 minutes tinttl the sample is rompletety His- 
solved. Neutralne with 0.1 N sodium hydroxide, and allow 
to cooL Add 4 mL of alka linę cupric tartrate TS. Boil a smali 
amount of this solution: a red precipitate of cuprous ox1de is 
produced, 

C: A solution in 3 N hydrochloric acid meets the regulre- 
ments of the tests for Aluminum (191). 

Acid-neutralizing capacity —Transfer about 250 mg, ac- 
curately weighed, to a 250-mL screw-capped bottle, add 
100.0 mL of 0.1 N hydrochloric acid, previously heated to 
37°, cap the bottle, place it in a 37° water bath, and stir the 
contents continuously for 1 hour. Cool to room tempera¬ 
turę, and transfer 20.0 mL to a 100-mL beaker. Add 30 mL 
of water, and titratę with 0,1 N sodium hydroxlde VS to a 
pH of 3.5. Perform a blank titration on a mixture of water 
and 0.1 N hydrochloric acid (30:20.0). Caleulate the mEq of 
add consumed per g of Sucralfate taken by the formula: 

5N(V B ~V T )tW 

where N is the exaet normality of the sodium hydroxide VS; 
V B and Vr are the volumes, in mL, of sodium hydroxide VS 
consumed by the blank and the test solution, respectively; 
and W is the weight, in g, of Sucralfate taken: not less than 
12 mEq of add is consumed, 

Chloride <221)—Transfer 500 mg to a 100-mL volumetric 
fiask, add 30 mL of 2 N nitric acid, dilute with water to vol- 
ume, and mix. Transfer 10.0 mL of this solution to a 50-ml 
color comparison Lube, add 3 mL of 2 N nitric acid and 
2 mL of sifver ni tratę TS, dilute with water to 50 mL, and 
mix, Aflow to stand, proteeted from dlrect sunlight, for 
5 minutes, The sample shows no morę turbidity than that 
produced in a solution containing 0.35 mL of 0.020 N hy¬ 
drochloric add: not morę than 0.50% of chloride is found. 
Arsenie, Method II <211): 4 ppm. 


Ode te the folio w Ing: 


Ale(OH)i <j(Ci 2 H nOjsSeJtAKOHJ^HjO]*- in which * - 8 to 10, 
and y = 22 to 31. 

ct-D-Clucopyranoside, /J-D-fructofuranosyl-, octakis(hydrogen 
sulfate), aluminum complex. 

Sucrose octakis(hydrogen sulfate) aluminum comp!ex 
[54182-58-0]. 

» Sucralfate is the hydrous basie aluminum salt of 
sucrose octasulfate. It contains the equivalent of 
not less than 30.0 percent and not morę than 
38.0 percent of sucrose octasulfate (C 12 HnOssSe)* 


# Heavy metals, Method It (231): 0,002%.# (ofr»ciai 

Limit of pyridine and 2-methyI pyridine— 

interna! standard solution —Transfer 1.0 mL of 3-methyl- 
pyridine to a 50-mL volumetric fiask, dilute with chloroform 
1:0 volume, and mix. Transfer 1,0 mL of this solution to a 
50-mL volumetric fiask, dilute with chloroform to volume, 
and mix. 

Standard stock solution —Transfer about 0,5 g each of 
2 -methytpyridine and pyridine to a 50-mL volumetric fiask, 
dissoNe in chloroform, dilute with chloroform to vo!ume, 
andf mix. Quantitativefy dilute 5.0 ml of this solution with 
chloroform to 50.0 mL. Transfer 5,0 mL of this solution to a 







50.0 ml volumetric fiask, dilute with chloroform to vo!ume, 
and mix. 

Standard solution—Transfer 5.0 mL of Standard stock solu¬ 
tion to a 20-mL volumetric fiask, add 1,0 mL of the Interna! 
standard solution, dilute wfth chloroform to volume, and 
mix. 

Test solution —Sonicate about I g of Sucralfate, accurately 
weighed, in 10.0 ml of 1 M sodium hydroxide until a unb 
formly cloudy mixture is obtained. Extract this solution with 
three 5-mL portions of chloroform, and collect the chloro¬ 
form extracts in a 20-mL vo!umetric fiask. Add 1.0 mL of the 
Interna! standard solution , dilute with chloroform to volume, 
and mix. 

Chromatographk system (see Chromatography (621))—The 
gas chromatograph Is equipped with a ffame-fonization de¬ 
tector, a split injectlon system, and a 0.53-mm x 10-m cap- 
iflary column coated with a 2.65-]im layer of phase G27. 
Helium is used as the carrier gas, at a pressure of 36-mm of 
mercury. The column temperaturę is maintained at 5Q g . The 
injection port temperaturę and the detector temperaturę are 
maintained at 150° and 200°, respectively. Chromatograph 
the Standard suluUun, and record the peak responses as dh 
rected for Procedurę; the refative retention times of py rid ine, 
2-methylpyridine, and 3-methylpyridine are about 0.42, 

0.72, and 1.0, respectively; the resolution, fi, between pyrb 
dine and 2-methylpyridine is not fess than 3.5; the resolu¬ 
tion, fi, between 2-methylpyridine and 3-methylpyridine is 
not less than 2.5; and the relative standard deviation for 
replicate injections js not morę than 2.0%. 

Procedurę —Separately inject equaf volumes (about 1 j.lL) 
of the Standard solution and the Test solution tnto the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Separately calculate the quantities, In pg, of 
pyridrne and 2-methylpyridine, if present, in the portion of 
Sucralfate taken by the formula: 

2QC(R U / Rs) 

in which C is the concentratlon, in pg per mL, of pyrid ine or 
2-methylpyridine in the Standard solution; and Ru and fi 5 are 
the peak response ratios of the analyte to the interna] stan¬ 
dard obtained from the Test solution and the Standard solu- 
f/ 0 / 7 , respectively: not morę than 0.05% each of pyridine 
and 2-methylpyridine is found. 

Limit of sucrose heptasulfafe— 

Mobile phase —Dissolve 99.1 g of ammonium sulfate in 
900 mL of water, dilute with water to 1000 mL, and mix. 
Adjust with phosphoric add to a pH of 3.5 ± 0.1, filter, and 
degas. Make adjustments if necessary (see System Suitabiiity 
unaer Chromatography (621)}. 

Standard solution —Prepare as di rected for the Standard 
preparotion in the Assoy. 

Chroma togrophic system—Prepare as di rected in the As- 
say. 

Test solution—Prepare as di rected for Assoy preparotion in 
the Assay. 

Procedure—lnject about 50 yiL of the Test solution Ento the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. The re3ative retention 
times are about 0.6 for sucrose heptasuifate and 1.0 for su- 
crose octasulfate. The ratio of the peak response of the su¬ 
crose heptasuifate peak to that of the sucrose octasulfate 
peak is not morę than 0.1. 

Aluminum eon tent—Transfer about 1.0 g, accurately 
weighed, to a 250-mL volumetric fiask, add 10 mi of 6.0 N 
hydrochloric acid, mix, and heat with continuous stirrlng in 
a water bath at 70 Q for 5 minutes, Cooi to room tempera¬ 
turę, dilute with water to volume, and mix. Filter the solu¬ 
tion, discardtng the first portion of the filtrate. Transfer 
25.0 mL of the filtrate to a 250-mL beaker, add 25.0 mL of 
0.05 M edetate disodium VS, add 20 mL of atetic acid-am- 
monium acetate buffer T5, and mix. Heat in a water bath at 


70 c for 5 minutes. Cool to room temperaturę, add 50 mL of 
alcohol and 2 mL of dithizone TS, and mlx. Titrate with 0.05 
M zinc sulfate VS to a bright rose-pink color. Perform a 
blank determination and make any necessary correction. 

Each mL of 0.05 M edetate disodium consumed is equiva- 
lert to 1.349 mg of aluminum: between 15.5% and 18.5% 
of aluminum Is found, calculated on an "as is" basis. 
Assay— 

Mobile phase —Dissolve 1 32 g of ammonium sulfate in 
900 ml of water, dilute with water to 1000 mL, and mix. 
Adjust with phosphoric add to a pH of 3.5 ±0.1, filter, and 
degas. Make adjustments if necessary (see System Suitabiiity 
under Chromatography (621)). 

Standard preparotion —Dissolve an accurately weighed 
guantity of USP Potassium Sucrose Octasulfate RS in Mobile 
phase f and di Eu te quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution havlng a known con- 
centration of about 10 mg of anhydrous potassium sucrose 
octasulfate (as determined from the concentratlon of USP 
Potassium Sucrose Octasulfate RS corrected for water con¬ 
tent by a titrimetric water determination) per mL. 

Assay preparotion— Transfer about 450 mg of Sucralfate, 
accurately weighed, to a 35-mL centrifuge tubę, and shake 
at a moderate ratę on a vortex mixer. While shaking add 
10.0 ml of a mlxture of 4.0 N sulfuric add and 2.2 N so- 
dium hydroxide (1:1). Sonicate with swirllng for 5 minutes, 
keeping the temperaturo of the mixture below 30°. Without 
delay transfer the tubę to a vortex mixer and while shaking 
at moderate ratę, add an accurately measured volume, V f in 
mL, of 0.1 N sodium hydroxide to bring the pH of the 
solution to approximatety 2, and dilute the solution with 
(15.0 - V) mL of water. Shake for 1 minutę, and centrifuge 
for 5 minutes. Separate the elear supernatant layer, and al- 
low it to stand at room temperaturo until the pH stabllizes. 

If the pH Is not between 2.3 and 3.5, repeat tne test usEng 
a different volume of 0,1 N sodium hydroxide. Use the elear 
supernatant layer. 

Chromatographic system (see Chromatography (621 ))— 
The iiguid chromatograph is eguipped with a refractive in- 
dex detector and a 3.9-mm x 30-cm column that confatns 
packing L8. The detector and column temperatures are 
maintained at 30°. The flow ratę Is about 1 ml per minutę. 
Chromatograph the Standard preparotion , and record the 
peak responses as directed for Procedurę: the column effi- 
ciency determined from the sucrose octasulfate peak is not 
less tnan 400 theoretical plates; the tai ling factor for the 
sucrose octasulfate peak is not morę than 4.0; and the rela- 
tlve standard deviation for replicate injections is not morę 
than 2.0%. 

Procedurę— Separately inject equal vo!umes (about 50 pL) 
of the Standard preparotion and the Assay preparotion In to 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, In mg, of sucrose octasulfate (CtzHhGbsSs) in the por- 
tion of Sucralfate taken by the formula: 

(974.75/1287.53)(25Q(fu / r s ) 

in whitb 974.75 and 1287,5 3 are the molecular weights of 
sucrose octasulfate and anhydrous potassium sucrose 
octasulfate, respectively; C is the concentratlon, in mg per 
mL, of anhydrous potassium sucrose octasulfate in the Stan¬ 
dard preparotion; and fu and r$ are the peak responses of 
sucrose octasulfate obtained from the Assay preparotion and 
the Standard preparotion , respective!y. 


Sucralfate Tablets 


» Sucralfate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 


USP Monographs 





the labeted amount of sucralfate 
(Ale( 0 H) 16 (Ci 2 H 1 4035 S B )[AICOH) 3 ],[H 2 O] y ) corre- 
sponding to not less than 30.6 percent and not 
morę than 37.4 percent of sucrose octasulfate 
(C 12 Hi 4 O m Sb). 

Packaging and sto ragę— Preserve in tight contamers, 

USP IReference standards (11)— 

USP Potassium Sucrose Octasulfate RS 

[Notę—S ucrosofate Potassium is U SAN]. 

a-D-Glucopyranoside, l,3,4,6-tetra-0-sulfo-/?“D- 
fruetofuranosyf, tetrakis (hydrogen sulfate), octapotas^ 
sium salt, heptahydrate. 

C 12 H T ,l<a0 35 S a ■ 7H 2 0 1413.64 [CAS-7Ó578-81-9]. 

Anhydrous. 

C, a HnK a O M Ss 1287.53 [CAS-732Ó4-44-5]. 

Identification— 

A: The retention time of the sucrose octasulfate peak in 
the chromatografii of the Assoy prepamtion corresponds to 
that in the chromatogram of the Standard prepamtion, as 
obtained in the Assay. 

B: Shake a portion of finely powdered Tablets, equivalent 
to about 1 g of sucralfate, with 3 N hydrochloric and, and 
filier: the solution so obtained meets the requirements of 
Identification test C under Sucralfate . 

Pisintegration (701): 15 minutes, 

Uniformity of dosage nnits (905): meet the require- 
ments. 

Add-neutralizing capacity—Weigh and finely powder 
not fewer than 20 Tablets, Transfer an accurately weighed 
portion of the powder, equivalent to about 250 mg of 
sucralfate, to a 250-mL screw-capped bottle, and proceed as 
directed in the test for Add-neutralizing capacity under 
Sucralfate, beginnrng with "add 100,0 mL of 0.1 N hydro¬ 
chloric add": not less than 12 mEq of acid is consumed. 
Assay— 

Mobile phase, Standard prepamtion, and Chromatographic 
system —Prepare as directed in the Assoy under Sucralfate, 

Assay prepamtion —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 450 mg of sucralfate, to a 
35-mL centrifuge Lube, and shake at a moderate ratę on a 
vortex mixer. Proceed as directed for Assay prepamtion in 
the Assoy under Sucralfate beoinnina with "Whiie shaking, 
add 10.0 mL." 

Procedura—Proceed as directed for Procedurę in the Assoy 
under Sucralfate , Calculate the quandty, in mg, of sucrose 
octasulfate (Ci 2 H h 03 sS s ) in the portion of Tablets taken by 
the formula: 

(974.75/1 287.53)(25Q(av / r s ) 
in which the terms are as defined therein. 



Propanamide, W-[4-(methoxymethy0-l -[2-(thienyl)ethyl]- 
4-pipendinyl]-A/-phenyb, 2-hydroxy-1,2,3-propanetri- 
carboxy!ate ( 1 : 1 ); 

N44-(MethoxymethyJ)-1-[2-(2-thieny])ethyl3“4-piperidyl]pro- 
pEonaniiide citrate (1:1) [60561-1 7-3]. 

DEFINITION 

Sufentanil Citrate contains NLT 98.0% and NMT 102.0% of 
sufentanil citrate (C 22 H 30 N 2 O 25 - CgHsO?), calculated on 
the dried basis. 

[Caution —Handle Sufentanil Citrate with great care because 
it is a potent opioid analgesic. Great care should be taken 
to prevent inhaling partides of Sufentanil Citrate and ex- 
posing the skin to it] 

IDENTIFICATION 

* A. INFRARED ABSORPTJON (197K) 

* B. Ultrayiolet Absorption (197U) 

Sample solution: 50 jig/mL 

Medium: Use Mobile phase, prepared as directed in the 
Assay. 

Acceptance cnteria: Meets the requirements 

■ C Identification Tests—General, Gtmte { 191) 

Sample solution: Dtssolve 500 mg in 5 mL of water. 
Analysis: Render the Sample solution alka fi ne with 1 N 
sodium hydroxide, and extract with three 5-mL por- 
tions of methylene chloride. 

Acceptance criterla: The agueous layer meets the 
reguirements. 

* D. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

■ Procedurę 

Mobile phase: Methanol, acetonitrile, and 0.13 M am- 
monium acetate (45:24:31). Adjust with glacial acetic 
add ar ammonium hydroxide to a pH of 7.2. 

Standard solution: 0.075 mg/ml of USP Sufentanil Cit¬ 
rate RS in Mobile phase 

Sample solution: 0.075 mg/mL of Sufentanil Citrate in 
Mobile phase 

Chromatographic system 

(See Chromatograpny (621), System Suita hi! i ty.) 

Modę: LC 

Detector: UV 228 nm 
Column; 4.6-mm x 25-cm; packing U 
FIow ratę: 1.5 mL/min 
Injection volurne: 1 00 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 2.0 
Reiative standard deviation: NMT 0,73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of sufentanil citrate 
(C 22 H 30 N 2 O 2 S ' CeHaO?) En the portion of Sufentanil Cit¬ 
rate taken: 

Result = (rufrs) x (QfC u ) x 100 

ru - peak response from the Sample soiution 

r s - peak response from the Standard solution 

C s = concentration of USP Sufentanil Citrate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Sufentanil Citrate in the 
Sample solution (mg/mL) 


C22H30N2O2S ^ CtjHaO? 


578.67 





Acceptance criteria: 98.Q%-1 02.0% on the dried basis 

IMPURITIE5 


Dełete the foffowing: 

*• Heaw Metals, Method II ( 231 ) 

Test preparatron; Use the dried materiał retained in the 
Loss on Drying test. 

Acceptance criteria: NMT 20 ppm® (o^i h^gig) 

• Organic Impurities 

Mobile phase: Proceed as directed in the Assay , 

Blank: 0.664 mg/mL of citric add in Mobile phase 
Sample soiution: 0.75 mg/mL of Sufentanil Citrate in 
Mobile phase 

Chromatographic system: Proceed as directed in the 
Assay. 

Analysis 

Samples: Biank and Sampie soiution 
Calcu Ia te the percentage of each impurity, disregarding 
any peaks correspondfng to those found in the Blank , 
in the portion of Sufentanil Citrate taken: 

Result = (ru/r T ) x 100 

fu - peak response for each impurity 
r T - sum of tne responses of a El of tne peaks 
Acceptance criteria 
Indh/idual impurity: NMT 0.5% 

Total impurities: NMT 1.0% 

5PECIFIC TEST5 


Change to read: 
o Loss ON DRVING <731} 

Analysis: Dry a sampie under vacuum at 60° for 2 h. 
Acceptance criteria: NMT 0.5% % corndai-iar^otB) 

ADDITIONAL REQU*REMENT$ 

* Packacing and Storage: Preserye in wefl-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

o USP REFERENCE 5TANDARDS <11) 

USP Sufentanil Citrate RS 


Sufentanill Citrate Injeetaon 

DEFINITION 

Sufentanil Citrate Injection is a sterile soiution of Sufentanil 
Citrate in Water for Injection. It contains the equivafent of 
NLT 90.0% and NMT 110.0% of the labeled amount of 
sufentanil citrate (C 22 H 30 N 2 O 25 ■ CsHbO?). 

[Caution— Handle Sufentanil Citrate Injection with great 
care, because it is a potent opioid analgesic.] 

JIDENTIFICATION 

* A. Ultraviolet Absorption (197U) 

Sampie soiution: SOpg/ml 

Medium: Use Mobile pnase prepared as directed in the 
Assay. [Notę—F or samples that do not reguire dilution 
to achieve 50 pg/mL, use Water for Injection as the me¬ 
dium for the Standard soiution.] 

Acceptance criteria: Meets the requirements 

a B. The retentlon time of the major peak of the Sampie 
soiution corresponds to that of tne Standard soiution , as 
obtained in the Assay. 


ASSAY 

* Procedurę 

Mobile phase: Methanoł, acetonitnle, and 0.13 M an> 
monium acetate (45:24:31). Adjust with glacial acetlc 
acid or ammonium hydroxide to a pH of 7.2. 

Standard soiution: 0.075 mg/mL of USP Sufentanil Cit¬ 
rate RS in water 

Sample soiution: Use Sufentanil Citrate Injection. 
Chromatographic system 
(See Chromatography <621}, System Suita biii ty.) 

Modę: LC 

Detector: UV 228 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 100 pL 
System suitability 
Sample: Standard soiution 
Suitability reąuirements 
Tarling factor: NMT 2.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calcutate the percentage of sufentanil citrate 
(C^HaoNaOjS - GH&0 ? ) in the portion of Injection 
taken: 

Result - (ru/n) x (C 5 /Cj^) x 100 

r u - peak response from the Sampie soiution 

n ~ peak response from the Standard soiution 

G - concentration of USP Sufentanil Citrate RS in 
the Standard soiution (mg/mL) 

Qr - nominał concentration of sufentanil citrate in 
the Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-]1 0.0% 

SPECRFIC TESTS 

a Bacterial Endotoxins Test <85); NMT 6.25 USP Endo- 
toxin Units/mL 
® PH <791): 3.5-6.0 

o Particulate Matter in Injections (788): Meets the re- 
guirements for smallwolume injections 

* Ol HER Requirements: Meets the reguirements in injec¬ 

tions and Impianted Drug Products <1) 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. 

* USP REFERENCE STANDARDS <11) 

USP Endotoxin RS 
USP Sufentanif Citrate RS 


Bawerl Syajar BragectBOgn 

» lnvert Sugar Injection is a sterile soiution of a 
mixture of equal amounts of Dextrose and Fruc- 
tose in Water for Injection, or an equivalent ster¬ 
ile soiution produced by the hydrolysis of Su- 
crose, in Water for Injection. It contains not less 
than 95.0 percent and not morę than 105.0 per- 
cent of the labeled amount of CeH^Os. It con¬ 
tains no antimicrobial agents. 
notę— lnvert Sugar Injection that is produced by 
mixing Dextrose and Fructose is exempt from the 
requirement of the test for Completeness of 
inversion. 







Packaging and storage —Preserve in single-dose contain- 
ers, preferabl y of Type I or Type II glass, or of a suitable 
plastk materiał* 

Labeling —The labei States the total osmolar eoncentration 
in mOsmól per L 

U5P Reference standard* (11 )— 

USP Endotoxin RS 

Identification —Add a few drops of Injection to 5 mL of 
hot alkalinę cupric tartrate TS: a copious red precipitate of 
cuprk oxide is formed. 

Bacterial Endotoxlns Test {85)—It eontains not morę 
than 0*5 USP Endotoxin Unit per ml. 
pH {791): between 3*0 and 6*5* 

Cli lor i de (221)—A 2*0-mL portion shows no morę chforide 
than corresponds to 0.34 mL of 0.020 N hydrochlonc acid 
{ 0 . 012 %). 


mixture 2 ml of Injection that has been diluted quantita- 
tively with water, if necessary, to a 5.0% eoncentration* 
Cover the beaker with a watch glass, heat the solution, reg- 
ulating the heat so that boiling begins in 4 minutes, and 
continue boiling for 2.0 minutes. Filier the hot solution at 
once through a ta red porcelain filtering orudble, wash the 
precipitate with water maintained at 60°, then with 10 mL 
of alcohol. Dry at 105° to constant weight. Perform a blank 
determmation, and make any necessary correction. The cor- 
rected weight of the precipitate so obtained is not less than 
204*0 mg and not morę than 224.4 mg, corresponding to 
between 95*0 and 105.0 mg of 


Sulbactam Sodium 


Dełete the foHowing: 

*Heavy metals (231)—Transfer a volume of Injection, 
eauivalent to 4*0 g of invert sugar, to a suitable vessel, and 
adiust the volume to 25 mL by evaporation: the limit is 
0.0005C%, in which C is the labeled amount, in g, of invert 
sugar per mL of Injection.# (orficMii ion^ois) 

Limit of 5*hydroxymethylfurfural and related sub- 
stan ces —Di lute an accurately measured volume of Injec- 
tion, equivalent to 1*0 g of invert sugar, with water to 
500*0 ml* Determine tne absorbance of this solution in a 
1-tm celi at 284 nm, with a suitable spectroph otom eter, 
using water as the blank: the absorbance is not morę than 
0.25. 

Completeness of mversion— 

Mobile phase —Use filtered, degassed water* 

Standard preparation —Prepare a solution tn water con- 
taintng known concentrations of about 0*25 mg of sucrose 
and about 12.5 mg of dextrose per mL. 

Test preparo don—Transfer a volume of Injection, eq u ta¬ 
lent to about 2.5 g of invert sugar, to a 100-mL volumetric 
fiask, dilute with water to volume, and mix, 

Chromatographic system (see Chromatography (621 )}—The 
liquid chromatograph is eąuipped with a refractive mdex 
detector and a 7.8-mm x 30-cm column that eontains 9-pm 
packing LI 9, maintained at a constant temperaturę of about 
40°. Chromatograph the Standard preparation , and record 
the peak responses as directed for Procedurę: the sucrose 
eiutes first, and the peak is baseline separated from the dex- 
trose peak. The relative standard deviation for replkate In- 
jections is not morę than 2.0%* 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the sucrose peaks. Calculate the guantity, 
in mg, of sucrose, in the vo!ume of the Injection taken by 
the formula: 


100 ąru/rs) 



CtHioNNaOsS 255.22 

4-Thta-l -azabicydo[3.2.0]heptane-2-carboxylk acid, 3,3-di- 
methyl-7-oxo-, 4,4-dioxide, sodium salt, (25-o's)-; 

Sodium (2S,5R}-3,3-dimethyJ-7-oxo-4-thia-1 -azabicyclo[ 3.2. 
0]heptane-2-carboxylate 4,4-dbxide [69388-84-7]* 

DEFINITION 

Sulbactam Sodium eontains NLT 886 pg/mg and NMT 
941 jig/mg of sulbactam (G 0 HnNGjS), calcuiated on the 
anhydrous basis. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampte 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

* 8* IDENTIFICATION TeSTS—GENERAŁ, Sodium {191): MeetS 
the requirements 

A5SAY 

* PROCEDURĘ 

Buffer A: 5.4 g/L of monobask potassium phosphate 
adjusted with dilute phosphoric acid to a pH of 4.0 
Buffer B; 2*7 g/L of monobask potassium phosphate 
adjusted with dilute phosphoric acid to a pH of 4.0 
Mobile phase: See Tobie 7. 


labie T 


Time 

Buffer A 

Acetonitrile 

(min) 

(%) 

(%1 

0 

98 

2 

7.5 

50 

50 

8.5 

50 

50 

9.0 

98 

2 

12.5 

98 

2 


in which C is the eoncentration, in mg per mL, of sucrose in 
the Standard preparation f and r u and r$ are the peak re¬ 
sponses for sucrose obtained from the Test preparation and 
the Standard preparation , respectively: not morę than 1 *5% 
of the guantity of invert sugar in the yolume of Injection 
taken, based on the value stated on the label, is found. 
Other reguirements— It meets the reguirements under /n- 
jections and fmpianted Drug Products (1)* 

Assay— Pipet 50 mL of alkaline cupric tartrate TS into a 
400-mL beaker, add 48 mL of water, mm, and pipet into the 


Standard solution: 0.7 mq/mL of USP Sulbactam RS 
prepared as follows, Dissoive a suitable amount of USP 
Sulbactam RS in acetonitrile, using 2% of the finał vol- 
ume, and dilute with Buffer B to volume. 

Sarnple solution: 0.77 mg/mL of Sulbactam Sodium 
prepared as follows* Dissolve a suitable amount of 
Sulbactam Sodium in acetonitrile, using 2% of the finai 
yolume, and dilute with Buffer B to vofume* 













Chromatographic system 

(See Chromatogrophy (621), System Suitability,) 

Modę: LC 

Detector: UV 215 nm 

CoJumn: 4-mm x 15-tm; 3-pm packi ng LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vo!ume: 20jiL 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Relative standard deviation: NMT 0.73% 

Anatysis 

Sam pies: Standard solution and Sample solution 
Calculate the auantity, in pg, of sulbactam (CfiH n NO s S) 
in each mg of Sulbactam Sodium taken: 

Result = (rufrś) x (Cs/Cu) xPxf 

Tu - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = coneentration of USP Sulbactam RS in the 
Standard solution (mg/mL) 

Cu = coneentration of Sulbactam Sodium in the 
Sample solution (mg/mL) 

P = potency of sulbactam in USP Sulbactam RS 
(mg/mg) 

F = conversion factor, 1000 jug/mg 
Acceptance criteria: 886-941 pg/mg on the anhydrous 
basis 

IMPURIT1ES 
• ORGANIC IMPURITIES 

Buffer A, Buffer B, Mobile phase, Sample solution, 
and Chroma tographic system: Proceed as drrected in 
the Assay. 

Diiuent: 2 ml of acetonitrile diJuted with Buffer B to 
100 mL 

System suitability solution: 0,7 ^ig/mL each of USP 
Sulbactam Related Compound A RS, USP Sulbactam Re¬ 
lated Compound D RS, USP Sulbactam Related Com¬ 
pound E RS, and USP Sulbactam Reiated Compound F 
RS prepared as follows. Dissolve suitabie amounts of 
USP Sulbactam Related Compound A RS, USP 
Sulbactam Related Compound D RS, USP Sulbactam Re¬ 
lated Compound E RS, and USP Sulbactam Reiated 
Compound F RS in acetonitrile usmg 10% of the finał 
volume, and sonicate as needed. DiTute with Diiuent to 
yolume. Protect this solution from light. 

Standard stock solution: 0.7 mg/mL of USP Sulbactam 
RS prepared as follows. Dissolve a suitabie amount of 
USP Sulbactam RS in acetonitrile, using 2% of the finał 
yolume, and dilute with Buffer B to vofume. 

Standard solution: 0.7 pg/mL of USP Sulbactam RS 
from Standard stock solution in Diiuent 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between sulbactam related com¬ 
pound D and sulbactam related compound £, System 
suitabiiity solution 

ReJative standard deviation: NMT 5*0%, Standard 
solution 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por- 
tion of Sulbactam Sodium taken: 

Result = (ruin) x {C 5 /C y ) xPx(1 /F) x 100 

ry st peak response of each impurity from the 
Sample solution 

n = peak response from the Standard solution 


C s = coneentration of USP Sulbactam RS In the 
Standard solution (mg/mL) 

Cu - coneentration of Sulbactam Sodium In the 
Sampie solution (mg/mL) 

P = potency of sulbactam in USP Sulbactam RS 
(mg/mg) 

F = relatiye response factor (see Table 2) 
Acceptance criteria: See Table 2. The reporting threshh 
old is 0,05%. 


Table 2 


Name 

Re/ative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Sulbactam related 
comoound A- 

0.4 

1.7 

0.5 

Ampxldllin reiated 
comoound A b 

0.6 

2.0 

0.1 

Sulbactam 

1.0 

_ 


6-Bromopenicillanic 
add sulfonu 

1.6 

1.0 

0,2 

Sulbactam related 
comoound D* 

2,0 

2.0 

0.1 

Sulbactam related 
compound E e 

2.1 

1.0 

0.2 

Sulbactam related 
compound F* 

2,5 

1,7 

OJ 

Any individual un- 
soecified imourity 

— 

1.0 

0.10 

Tc tal impurities 

— 

— 

1.0 


< 3*Sulfino*0*valine; (2S)-2-Amino-3-methyl-3-$ulflnobuianoit acid, 
6-Aminopenidllanic add; (2S,5fl p 6fl}-6-Amino-3,3-dimeLhyl-7-oxo-4thia- 
1 -azab icyd o[ 3.2,0] hepta ne-2-carboxy Ik acid. 

f (2 5,5 fl, 6fi)-6 - B ramo- 3 3 -d im ethy I -7-oxo-4-th i a -1 - aza bicydot3.2,0]h ep- 
iane-2<(irboxylk: add 4,4-diojucfe, 

J 6-Bromopenidllanic acid; £2 J r 5rt,6R)-ć-Brgmo*3,3-dimethyl-7raxo-4-th!a- 
1 -azabicydo[3.2.Q]heptane-2-carboxylic add. 

c 6 ( ć-DibromopenidJlanic add suJfone; (25,5fly6,6-Dibramo-3,3-dimeLhyl- 
7-oxo-4 4 hi a-l -azabkydo[3.2.Q]heptane-2-carboj<ylic add 4,4-dioxide. 
r 6,6-Oibromopenidilantc acid; (2S,,5fi)-6 H 6-Dibromo-3,3-dimethyS-7-oxq-4- 
INb< 1 -azabicydo[3,2,0Jheptane-2-carboxylic add, 

SPECIHC TESTS 

* Crystalunitt (695): Meets the reguirements 

* Bacterial Endotoxims Test (85): Where the label States 

that Sulbactam Sodium is sterile or must be subjected to 
further processing during the preparation of injectabie 
dosage forms, it contains NMT 0.17 USP Endotoxin Unit/ 
mg of sulbactam. 

* Sterility Tests (71): Where the label States that 

Sulbactam Sodium Is sterile, U meets the reguirements 
when tested as directed for Test for Sterility of the Product 
to Be Examined, Membranę Filtra tion. 

* Water Detebmination, Method I (921): NMT 1,0% 

ADD1TIONAL REQU1REIWENTS 

* Packaging and Stgbage: Preserve in tight containers. 

* Labeling: Where it is mtended for use m preparing in- 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectabie dosage forms. 

* USP Reference Standard; (11) 

USP Endotoxin RS 
USP Sulbactam RS 

USP Sulbactam Related Compound A RS 
(25)-2-Amino-3-methyh3-sulfinQbutanojc add. 
C 5 H 11 NG 4 S 181.21 
USP Sulbactam Reiated Compound D RS 
(25 f 5R,6/?)-6-Bromo-3,3-dimethyl-7-oxo-4-thia-1-azabi- 
cydo[3.2.0]heptane-2-carboxylic acid, potassium salt. 
C$HęBrKN0 3 5 318.23 


USP Monographs 

















USP Sulbaetam Related Compound E RS 
(25 r 5fi)-6 / 6-Dibromo-3 / 3-dimethyl-7-oxo-4-thia-l“azabi- 
cydo[3.2.Q]heptane-2-tarboxylic add 4,4-droxide, 
CgHgBr^NGsS 391.03 
USP Sulbaetam Related Compound F RS 
(25,5/?)-ó,6-Dibromo-3,3-dimethyP7-oxo-4-thia-1-azabi- 
eydo[3.Z0]heptane-2-carboxytic add. 

CeHgBriNOsS 359.03 


Sulconazole Nitrate 



C 1fl H,jCI 3 N 2 S ■ HN0 3 460.76 

1 H-lmidazole, 1 -[2-[[(4-chlorophenyl)methyl]thto]“2-{2,4- 
dichlorophenyl)ethyi]- f mononitrate, (±)-; 

(±)-1 -[2,4-Didiloro-/T[(p-chlorobenzy[)lhlo]- 
phenethyljimidazole mononitrate [61318-91-0]. 

DEFINITION 

Sulconazole Nitrate contains NLT 98.0% and NMT 102.0% 
of sulconazole nitrate (C 1 SH 15 G 3 N 2 S ■ HN0 3 ), calculated on 
the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General (191), Nitrate: Meets 

the requirements for the ferrous sulfate-sulfuric add test 

* C. The retention time of the major peak for sulconazole 

of the Sample solution corresponds to that of fhe Stan¬ 
dard solution , as obtalned in the Assay. 

AS5AY 

* Procedurę 

Buffer: Dlssolve 7.7 g of ammoniurri acetate in 992 ml 
of water and add 3.3 mL of glacial acetic acid. Pass 
through a suitabie frlter of 0.45-um porę size under vac- 
uum and degas with helium purgtng. 

Solution A: Methanol, water, and Buffer (200:640:160) 
Solution B; Methanol and acetonltrile (40:60) 

Mobile phase: See Tobie L 


Tabte 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(%) 

0.0 

60 

40 

8.0 

10 

90 

8.1 

60 

40 

10.0 

60 

40 


Diluent: Methanoi and water (60:40) 

Standard solution: 0.15 mg/itiL of USP Sulconazole Ni¬ 
trate RS in Diluent, p repa red as follows. Transfer an ap- 
propriate ouantity of USP Sulconazole Nitrate RS to a 
suitabie volumetric fiask, dissolve in 80% of the fiask 
vofume of Diluent, sonicate until dissolved, and dilute 
with Diluent to volume, 

Sample solution: 0,15 mg/ml of Sulconazole Nitrate in 
Diluent , prepared as follows. Transfer an approprlate 
ouantity of Sulconazole Nitrate to a suitabie volumetrlc 
fiask, dissolve rn 80% of the fiask volume of Difuent, 
sonicate until dissolved, and dilute with Diluent to 
volume. 


Chromatographic system 

(See C hromatograpny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 230 nm 

Column: 2.1-mm x 10-cm; 1.7-jim packing LI 
Flow ratę: 0.5 mL/min 
Injection volume: 5 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Taiiing factor: NMT 2,0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of sulconazole nitrate 
(C 1 BH 15 CI 3 N 2 S ■ HN0 3 ) in the portion of Sulconazole 
Nitrate taken: 

Result = ( r u fr s ) x (Cs/Cu) x 1 00 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Sulconazole Nitrate RS in 
the Standard solution (mg/mL) 

C u = concentration of Sulconazole Nitrate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Besidue on Ignition (281): NMT 0.1% 

* ORGANEC IMPURITIES 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
and Chromatographic system: Proceed as directed in 
the Assay . 

Standard solution: 1,5 pg/mL each of USP Sulconazole 
Nitrate RS and USP Sulconazole Related Compound A 
RS in Diluent, prepared as follows. Transfer appropriate 
quantities of USP Sulconazole Nitrate RS and USP Sul¬ 
conazole Related Compound A RS to a suitabie volu- 
metric fiask, dissolve in 80% of the fiask vo!ume of Dilu¬ 
ent, sonicate until dissolved, and dilute with Diluent to 
volume. 

Sample solution: 1.5 mg/mL of Sulconazole Nitrate in 
Diluent, prepared as follows. Transfer an approprlate 
ouantity of Sulconazole Nitrate to a suitabie volumetric 
fiask, dis$olve In 80% of the fiask volume of Difuent, 
sonicate until dissolved, and dilute with Difuent to 
volume. 

System suitabiiity 
Sample: Standard solution 
[Notę—S ee Table 2 for relative retention times.] 
Suitabiiity reguirements 
Reiative standard deviation: NMT 2.0% for sul¬ 
conazole nitrate and sulconazole related compound A 
Analysis 

Samples: Standard solution and Sample soiution 
Calcuiate the percentage of sulconazole related com¬ 
pound A in tne portion of Sulconazole Nitrate taken: 

Result “ (fu/Ts) x (Cs/C u ) x 100 

ru - peak response of sulconazole related 

compound A from the Sample solution 
fs = peak response of sulconazole related 

compound A from the Standard solution 
Cs = concentration of USP Sulconazole Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - concentration of Sulconazole Nitrate in the 
Sample soiution (mg/ml) 

Calcuiate the percentage of any indtviduaf unspecified 
impurity in tne portion of Sulconazole Nitrate taken: 

Result = (fu!fs) x (Cs/ Cu) x 100 














ru = peak response of any unspedfied impurity 
from the Sample solution 

n = peak response of suleonazole nitrate from the 
Standard solution 

Cj = coneentration of USP Suleonazole Nitrate RS tn 
the Standard solution (mg/mL) 

Cu = coneentration of Suleonazole Nitrate in the 
Sample solution (rna/ml) 

Acceptance criteria: See Tobie Z 


Table 2 


Name 

Relativc 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%V 

Suleonazole related comoound A 

0.61 

0.1 

Suleonazole nitrate 

1.0 

_ 

Any individual unspedfied impurity 

_ 

0.10 

Total rmpurities 

— 

2.0 


SPECIFIC TESTS 

* Loss ON Dr v ing (731) 

Analysis: Dry under vacuum at 80° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU|REMENTS 

« Packaging ano Storage: Preserve in well-ciosed contain- 
ers, protected from light. 

• USP Referenci Standards (11) 

USP Suleonazole Nitrate RS 
USP Suleonazole Related Compound A RS 
H2-(4-Chlorobenzyl)sulfinyl-2-(2,4- 
dich lorophenyI)etny I ]-1 H-i midazole. 

CibH,sCIiN20S 413.74 


Trapie Sulfa Vacfinal Cream 

DEFINITION 

Triple Sulfa Vaqinal Cream contains NLT 90.0% and NMT 
110 . 0 % of the labeled amounts of sulfathiazole 
(OH 5 N 3 O 2 S 2 ), sulfacetamide (CsHtoNaOjS), and 
suffabenzamide (CnH^N^OjS). 

IDENTIFICATION 

■ A. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Mobile phase: Acetonitrile, 1 M tetrabutylammonium 
hydroxide, and water (22:10:78). Adjust with di lute 
pnosphoric acid (1 in 10) to a pH of 7.7 ± 0.2, and mix 
for 5 min. If necessary, adjust to a pH of 7.7 ± 0.2, 
using dilute phosphoric acid (1 in 50} or 1 M tetrabu- 
tylammonium hydroxide. 

Infernal standard solution: 10 mg/mL of sulfapyridine 
in acetone 

Standard solution: 0.068 mg/mL of USP Sulfathiazole 
RS, 0.058 mg/mL of USP Sulfacetamide RS, and 
0.074 mg/ml of USP Sulfabenzamide RS prepared as 
follows, Transfer 34 mg of USP Sulfathiazole RS, 29 mg 
of USP Sulfacetamide RS, and 37 mg of USP 
Sulfabenzamide RS to a 50-mL volumetrie fiask. Add 
2,0 mL of InternaI standard solution and 30 mL of ace¬ 
tone, and shake for 10 min. If necessary, sonicate to 
effect solution. Dilute with acetone to volume. Pipet 
5 mL of this solution into a 50-mL volumetnc fiask, and 


evaporate on a steam bath with the aid of a gentle 
stream of nitrogen to dryness, Dissolve the residue in 
Mobile phase , and dilute with Mobile phase to volume. 
Sample solution: NominalJy 0.069 mg/mL of sulfathia¬ 
zole, 0.058 mg/mL of sulfacetamide, and 0,074 mg/mL 
of suffabenzamide prepared as follows, Using a plastic 
syringe equipped with a suitable cannula, transfer a 
cjuantity of Vaqinal Cream, nominaily equivalent to 
173 mg of sulfathiazole, 144 mg of sulfacetamide, and 
184 mg of sulfabenzamide, to a 250-mL vofumetric 
fiask. Add 10,0 mL of Internal standard solution and 
100 mL of acetone, and warm the fiask on a steam 
bath while swirling the contents to dsssolve the cream, 
Cool to room temperaturę, and dilute with acetone to 
volume. Pass the solution through filter paper, discard- 
ing the first 10 mL of the filtrate. Pipet 5 ml of the 
filtra te so obtained into a 50-mL voiumetric fiask, and 
evaporate on a steam bath with the aid of a gentle 
stream of nitrogen to dryness. Dissolve the residue in 
Mobile phase t and dilute with Mobile phase to volume. 
Cool the solution in an ice bath for 1 0 min, pass the 
cold solution through filter paper, discarding the first 
10-15 mL of the filtrate, and collect 5 mL for analysis. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 m L/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 

[NOTE—The relative retention times for sulfacetamide, 
suffapyridine, sulfathiazole, and sulfabenzamide are 
about 0,8, 1.0, 1.8, and 2.5, respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between sulfacetamide and 
sulfapyridine 

Re lali ve standard deviation: NMT 3.0% 

Analysis 

5 a m p t e s: S tandord s olution and Sample solu tion 
Calculate the percentage of the labeled amounts of sulf¬ 
athiazole (C 9 H 9 N 3 O 2 S 2 ), sulfacetamide (CgHioNzCbS), 
and sulfabenzamide (CuHuN^ChS) in the portion of 
Yaginal Cream taken: 

Result ^ (Ru/Rs) x (C sf€ 0 ) x 1 00 

= peak response ratio of sulfathiazole, 
sulfacetamide, or sulfabenzamide to the 
interna! standard from the Sample solution 
Rs = peak response ratio of sulfathiazole, 

sulfacetamide, or sulfabenzamide to the 
internal standard from the Standard solution 
Ci - coneentration of the appropnate USP 

Reference Standard in the Standard solution 
(mg/ml) 

Cu - nominał coneentration of sulfathiazole, 

sulfacetamide, or sulfabenzamide in the 
Somple solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TE5T5 

* Minimum Fili (755): Meets the requirements 

SPECIFIC TESTS 

* m (791): 3 ,0^4.0 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 
resistant containers, or in collapsible tubes. 
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* USP Reference Standards <11} 
USP Sulfabenzamide RS 
USP Sulfacetamide RS 
USP Sulfathiazole RS 


Tripie Suifa VaesBiiaS inserts 

DEF1NITION 

Tripie Suffa Vaqinai inserts contain NLT 90*0% and NMT 
110 . 0 % of tne labeled amounts of sulfathiazole 
(CsLUNiO^), sulfacetamide (CbH]oN 20 3 S), and 
sulfabenzamide (C 13 H 12 N 2 O 3 S). 

IDENTIFICATION 

* A, The retentfon times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained m the Assay, 

ASSAY 

* Procedurę 

Mobile phase: AcetonitrEie, 1 M tetrabutylammonium 
hydroxide / and water (22:10:78)* Adjust with dilute 
phosphoric acid (1 in 10) to a pH of 7.7 ± 0.2, and mix 
for 5 min. If necessary, adjust to a pH of 7,7 ± 0.2, 
using dilute phosphoric acid (1 in 50) or 1 M tetrabu- 
tylammonium hyaroxtde. 

Interna! standard solution: 10 mg/mL of sulfapyridine 
En acetone 

Standard soiution: 0.068 mg/mL of USP SulfathEazole 
RS, 0.058 mg/mL of USP Sulfacetamide RS, and 
0*074 mg/mL of USP Suffabenzamide RS p repa red as 
follows. Transfer 34 mg of USP Sulfathiazole RS, 29 mg 
of USP Sulfacetamide RS, and 37 mg of USP 
Sulfabenzamide RS to a 50-mL volumetric fiask, Add 
2,0 ml of Internal standard solution and 30 ml of ace¬ 
tone, and shake for 10 min, If necessary, sonicate to 
effect solution, Dilute with acetone to yolume* Pipet 
5 ml of this solution into a 50-mL volumetric fiask, and 
evaporate on a steam bath with the aid of a gentle 
stream of nitrogen to dryness. DissoJye the residue in 
Mobile phase, and dilute with Mobile phase to yolume. 
Sample solution: Nominally 0,069 mg/mL of sulfathia¬ 
zole, 0,058 mg/mL of sulfacetamide, and 0.074 mg/mL 
of sulfabenzamide p rep a red as follows. Transfer a 
weighed portion or the powder (NLT 10 Yaginal In¬ 
serts), equivalent to about 1 73 mg of sulfathiazole, 

144 mg of sulfacetamide, and 1 84 mg of 
sulfabenzamide, to a 250-mL voiumetric fiask. Add 
10.0 mL of water, and shake for 1 0 min. Add 1 0.0 mL 
of Internal standard solution and lOOmLof acetone, 
and shake for 30 min at Iow speed on a mechanical 
shaker. Dilute with acetone to yolume, and allow to 
stand for 30 min. Pipet 5 mL of the elear supernatant 
into a 50-mL yolumetric tlask, and evaporate on a 
steam bath with the aid of a gentle stream of nitrogen 
to dryness. Dissolve the residue in Mobile phase , and 
dilute with Mobile phase to yolume. 

Chromatographic system 
(See Chromatography <621), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/msn 
Injection yolume: lOpL 
System suitability 
Sample: Standard solution 

[Notę —The rdatrve retention times for sulfacetamide, 
sulfapyridine, sulfathiazole, and sulfabenzamide are 
0.8, 1.0, 1.8, and 2*5, respectiyely.] 


Suitability reguirements 
Resolution: NLT 2,0 between sulfacetamide and 
sulfapyridine 

Rdative standard deviation: NMT 3*0% 

Analysis 

Samples: Standard solution and Sompie solution 
Calculate the percentage of the labeEed amounts of sulT 
athiazole (CphbNiChS;?), sulfacetamide (CsHioNzOaS), 
and sulfabenzamide (CnH^NiOsS) in the portion of 
Vaginal Inserts taken: 

Result - (RJRs) x (CdCu) x 1 00 

R u - peak response ratio of sulfathiazole, 

sulfacetamide, or sulfabenzamide to the 
internal standard from the Sample solution 
- peak response ratio of sulfathiazole, 
sulfacetamide, or sulfabenzamide to the 
internal standard from the Standard solution 
Cs = concentratEon of the appropriate USP 

Reference Standard in the Standard soiution 
(mg/mL) 

Ci i - nominał concentration of sulfathiazole, 

sulfacetamide, or sulfabenzamide in the 
Sample soiution (mg/mL) 

Acceptance enteria: 90*G%-110.0% 

PERFORMANCE TESTS 
« DlSINTEGRAflON (701) 
irme: 30 min 

Acceptance criteria: Meet the requirements 
e UNIFDRMITY OF Dosage Units (905): Meet the require- 
ments for Weight Variation for sulfathiazole, sulfaceta¬ 
mide, and sulfabenzamide 

ADDITIONAL REQUIKEMENT5 

* Packaging and Storage: Preserve in well-dosed, light- 
resistant containers. 

« USP Reference Standards (11) 

USP Sulfabenzamide RS 
USP Sulfacetamide RS 
USP Sulfathiazole RS 


Sulfabenzamide 



C 1 SH 12 N 2 O 3 S 276.31 

Benzamide, N-[(4-aminophenyl)sulfony1]-; 
N-Sulfanilylbenzamide [1 27-71-9], 

DEFINITION 

Sulfabenzamide contains NLT 99,0% and NMT 100,5% of 
sulfabenzamide (Ci 3 HoN z G 3 S), calculated on the dried 
basis. 

IDENTIFICATION 
o A, INFRARED ABSORPTION (197K) 
o B. 

Sample: 100 mg 

Analysis: Suspend the Sample In 2 niL of water, and 
add 100 mg of sodium blcarbonate. 

Acceptance enteria: It dissolves with effervescence (dis- 
tinction from sulfanllamide, sulfapyridine, sulfathiazole, 
sulfadiazine, and sutfaguanrdine). 
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ASSAY 

* PROCEDURĘ 

Sample: 800 mg of Sulfabenzamide 

Titrimetrie system 
Modę: Direct titration 
Titrant: 0.1 N sodium methoxide VS 
End point detection: VisuaJ 

Anaiysis: Transfer the Sample to a 125-mL confcal fiask, 
and dissolve in 25 mL of dimethylformamide. Add 
3 drops of thymol blue T5 (prepared with methanol), 
and titrate with Titrant to a blue endpoint. Perform a 
blank determtnation, and make any necessary correo 
tion. Each mL of 0.1 N sodium methoxide ts equivalent 
to 27.63 mg of sulfabenzamide (C 13 H 12 N 2 O 3 S). 

Acceptance criteria: 99.0%~1G0.5% on the dried bas ts 

IMPURITIES 

* Selen i u m <291) 

Sample solution: 300 mg of Sulfabenzamide 

Standard solution: Use 3 mL of Stack Solution , 

Acceptance criteria: NMT 10 ppm 

Delete the fotlowing: 

•• Heaw Metals, Method II (231); NMT 20 ppm# ( ohi™i 

ł*fl-20t8) 

* Ordinary Impurities <466) 

Visualization: T 

Eluant: Chloroform, methanol, and glatial acetic add 
(90:5:5) 

Standard solution and Sample solution: Use methanol 
as solvent 

SPECIFIC TESTS 

* Clarity and Color of Solution 

Sample: 2.0 g 

Anaiysis: Dissolve the Sample in 15 mt of 1 N sodium 
hycfroxide, with warming. 

Acceptance criteria: A colorless to pale yellow solution 
having NMT a slight turbidity is produced. 

* Meltinc Rance or Temperaturę, Class I (741): Between 

180° and 184° 

* Loss on Drying (731) 

Anaiysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITKONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

* USP Reference Standards (11) 

USP Sulfabenzamide RS 


Suifacetamide 



CgHioNiOjS 214.24 

Acetamfde, N-[(4-ammopheny!)sulfo nyI]-; 
/V-Sulfanilylacetamide [144-80-9]. 

DEFINITION 

Suifacetamide contains NLT 99.0% and NMT 100.5% of sui- 
facetamide (CaHioNaOiS), calculated on the dried basłs. 


IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 1% glacial acetic add 

Solution ES: Methanol 

Diluent: Methanol and Solution A (10:90) 

Mobile phase See Tobie I. 


Table 1 


Time 

(mini 

Solution A 
(%) 

Solution B 

(%) 

0 

90 

10 

5 

90 

10 

9.5 

10 

90 

9.6 

90 

10 

14 

90 

10 


Standard solution: 0,2 mg/mL of USP Suifacetamide RS 
in Diluent Sonicate for 5 min to dissolve. 

Sample solution: 0.2 mg/mL of Suifacetamide in Dilu- 
ent Sonicate for 5 min to dissolve, 

Chromatographic system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn; 4-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 0.8 mL/min 
Injection volume: 10 jjL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tai ling faetor: 0.9-1. 8 , Standard solution 
Relative standard deviation: NMT 0.5%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of suifacetamide (C 0 H 3 ON 2 O 3 S) 
in the portion of Suifacetamide taken: 

Result - (ru/n) x (Cs/Cu) x 100 

r y = peak response of suifacetamide from the 
Sample solution 

rs = peak response of suifacetamide from the 
Standard solution 

Cs « concentration of USP Suifacetamide RS in the 
Standard saiution (mg/mL) 

Cu - concentration of Suifacetamide in the Sample 
solution (mg/mL) 

Acceptance criteria: 99.0%“100.5% on the dried basis 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.1% 

• Chloride and Sulfah, Sulfote(22 1) 

Sample: 1 g 

Anaiysis: Digest the Sample with 50 mL of water at 
about 70° for 5 min. Cool immediately to room tem¬ 
peraturę, and filter. 

Acceptance criteria: 0.04%; a 25-mL portion of the fil- 
trate shows no morę sulfate than corresponds to 0.2 mL 
of 0.02 N sulfuric add. 
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* 5ELENIUM <291) 

Sample: 200 mg 
Acceptance criteria: 30 ppm 

Defete the foifowing: 

•• Heavy Metals, Method II (231): NMT 20 ppm* ( cmati- 

|arv2Q1B] 

• Organic Impurjties 

Mobile phase: Methanol, water, and giaclal acetic acid 
(10:89:1) 

Diluent: Methanof and Solution A (10:90) 

System suitability solution: 0.2 mg/mL of USP Sulfa- 
cetamade RS and 0.05 mg/mL of USP Sulfanilamide RS 
in Diluent. Sonicate for 5 min to djssoJve* 

Standard solution: 2 |ig/mL of USP Sulfacetamide RS 
and 4 fig/mL of USP Sulfanilamide RS in water 
Sample solution: 2 mg/mL of Sulfacetamide in water 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 0.8 mL/min 
Injectlon volume: 10 t uL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 5.0 between sulfacetamide and sul¬ 
fanilamide, System suitability solution 
Tailing factor: NMT 1,5 for sulfacetamide, Standard 
solution 

Relative standard deviation: NMT 2.0% for sulfacet¬ 
amide, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfanilamide in the pardon 
of Sulfacetamide taken: 

Result = (rjrs) x (Cj/Cu) x 100 

r u - peak response of sulfanilamide from the 
Sample solution 

Cs = peak response of sulfanilamide from the 
Standard solution 

Cs - concentration of USP Sulfanilamide RS in the 
Standard solution (mg/mL) 

Cu - concentration of Sulfacetamide in the Sample 
solution (mg/mL) 

Calculate the percentage of any unspecified Impunty in 
the portion of Sulfacetamide taken: 

Result = (rt//rs) x (Cs/Cu) x 100 

r u = peak response ot any unspecitied rmpurity 
from the Sample solution 

r s = peak response of sulfacetamide from the 
Standard solution 

Cs = concentration of USP Sulfacetamide RS in the 
Standard solution (mg/mL) 

Cu - concentration of Sulfacetamide in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tobie 2. 


Tabie 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NIV1T 

Sulfanilamide 

0,6 

0.2 

Sulfacetamide 

1.0 

__ 

Anv sinde unsnecified imnuritv 

—, 

0.10 

Total rmpuritles 

__ 

0.5 


5PECIF9C TESTS 
o Loss ON DRYtNG (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

® REACTfON 

Sample sofution: 6,67 mq/mL 
Acceptance criteria: Acicf to litmus 

o Clarity and Color of Solution 

Sample: 200 mg 

Analysis: Dissolve the Sample in 5 mL of 1 N sodium 
hydroxlde. 

Acceptance criteria: A yellow to faintly yellow solution 
havlng NMT a frace of turbidity is produced, 

ADDETIONAL REQUEREMENT$ 

• Packaging and Storage; Preserve in well-dosed, light- 
resistant containers. 

* USP reference standards (11) 

USP Sulfacetamide RS 
USP Sulfanilamide RS 
p-Aminobenzenesulfonamide. 

C fi H s N 2 0 2 S 172.20 


Sulfacetamide Sodium 



CgH^NaChS * hhO 254.24 

C 8 H9N 2 Na0 3 S 236.23 

Acetamide, N-[(4-aminophenyl)sulfonyl]-, monosodium salt, 
monohydrate; 

N-Sulfanilylacetamide monosodium salt monohydrate 
[6209-1 7-2]. 

Anhydrous [127-56-0]. 

DEFINITION 

Sulfacetamide Sodium contains NLT 99.0% and NMT 
100.5% of sulfacetamide sodium (CBLUN^NaGiS), calcu- 
lated on the anhydrous basis. 

DDENT9FICATEON 

9 A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

O B. 

Sample solution: 1 g in 25 mL of water 
Analysis: Adjust the Sample solution with 6 N acetic acid 
to a pH of 4-5, and filier. Wash the predpitate with 
water, and use the filtrate, 

Acceptance criteria: The filtrate responds to the test 
for Identification Tests — General, Sodium (191). 

- C. 

Sample solution: 100 mg in 5 mL of water 
Analysis: Add 5 drops of cupric suffate TS to the Sample 
solution ♦ 

Acceptance criteria: A light bfuish green precipltate is 
formed, and if remains unchanged on standing. 

o D. 

Sample solution: 500 mg in 10 mL of di lute hydrochlo- 
ric acid (1 in 10) 

Analysis 1: To about one-half of the Sample solution 
adcf 2 mL of tnnitrophenol TS. 

Acceptance criteria 1: A very heavy flocculent or al- 
most gelatinous precipitate is formed. 

Analysis 2: To the remainder of the Sample solution add 
3 drops of formaldehyde TS. 
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Acceptance criteria 2: A wbite predpitate is forrned, 
and it changes to orange on standing (distinction from 
sulfamethoxypyndazine). 

ASSAY 
■ Procedurę 

Solution A: 1% glacial acetic add 
Solution 8: Methanol 
Mobile phase: See Table T 


Table 1 


Time 

(min') 

Solution A 

Solution B 

0 

90 

10 

5 

90 

10 

9.5 

10 

90 

9.6 

90 

10 

14 

90 

10 


Standard solution: 0.2 mg/mL of USP Sulfacetamide 
Sodium RS in water 

Sample solution: 0.2 mg/mL of Sulfacetamide Sodium 
in water 

Chroma tog raphle system 

(See Chromatography (621), System Suitabllity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packtng LI 
Flow ratę: 0.8 mL/min 
Injection volume: 10 [il 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0.9-1 . 8 , Standard solution 
Relative standard deviation: NMT 0.5% for sulfacet¬ 
amide, Standard solution 
Analysis 

Samples: Standard sofution and Sample solution 
Caiculate the percentage of sulfacetamide sodium 
(CsHęNzNaOjS) in the portion of Sulfacetamide So¬ 
dium taken: 

Result = (ru/n) x (CdCu) x 100 

fu - peak response of sulfacetamide from the 
Sampfe solution 

n = peak response of sulfacetamide from the 
Standard solution 

Cs = concentration of USP Sulfacetamide Sodium 
RS tn the Standard solution (mg/mL) 

C u - concentration of Sulfacetamide Sodium in the 
Sample sofution (mg/mL) 

Acceptance criteria: 99.0%-l 00.5% on the anhydrous 
basts 

IMPURITIES 
• S ELENIUM (291) 

Sampfe: 200 mg 
Acceptance criteria: 30 ppm 

Detete the followlng: 

*■ Heavy Metals 
Sample: 1.0 g 

Analysis: DissoJve the Sample in 25 mL of water, and 
ado 5 drops of freshly prepared sodium sulfide TS. 
Acceptance criteria: 20 ppm; any coJor produced is 
not darker than that of a control madę with 25 mL of 
water, 2.0 mL of Standard Lead Sofution (see Heavy Met¬ 


als (231)), and 5 drops of sodium sulfide TS.* t gm c y ]-\ m . 
2018) 

• ORGANIC IMPURITIES 

Mobile phase: Methanol, water, and glacial acetic add 
(10:89:1) 

System suitability solution: 0.2 mg/mL of USP Sulfa¬ 
cetamide Sodium RS and 0.05 mg/mL of USP Sulfanila- 
mide RS in Mob//e phase 

Standard solution: 2 pg/mt of USP Sulfacetamide So¬ 
dium RS and 4 pg/mL of USP Suifanilamide RS in Mobile 
phase 

Sample solution: 2 mg/mL of Sulfacetamide Sodium in 
Mobile phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 0.8 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
sofution 

Suitability reguirements 

Resolution: NLT 5.0 between sulfacetamide and sul- 
fanilamide, System suitability solution 
Tailing factor: NMT 1.5 for sulfacetamide, Standard 
solution 

Relative standard deviation: NMT 2.0% for sulfacet¬ 
amide, Standard solution 
Analysis 

Samples: Standard sofution and Sample solution 
Caiculate the percentage of suifanilamide in the portron 
of Sulfacetamide Sodium taken: 

Result = (ru/n) x (CdCu) x 100 

r u - peak response of suifanilamide from the 
Sample solution 

n = peak response of suifanilamide from the 
Standard solution 

C s - concentration of USP Suifanilamide RS in the 
Standard sofution (mg/mL) 

Cu = concentration of Sulfacetamide Sodium in the 
Sample solution (mg/mL) 

Caiculate the percentage of any unspecified impurity in 
the portion of Sulfacetamide Sodium taken: 

Result - (rdn) x (Cd Cu) X 100 

r u - peak response of any unspecified impurity 
from the Sample solution 

n = peak response of sulfacetamide from the 
Standard solution 

Cs = concentration of USP Sulfacetamide Sodium 
RS in the Standard solution (mg/mL) 

Cu - concentration of Sulfacetamide Sodium in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Rebtivc 

Retention 

Time 

Acceptance 
Criteria, 
NMT {%* 

Suifanilamide 

0.Ó 

0*2 

Sulfacetamide 

TO 

__ 

Any sinale unspecified Impurity 

_ 

0.10 

Total impurilies 

-— 

0.5 
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SPECIFfC TESTS 

* PH <791) 

Sample solution: 50 mg/ml 
Acceptance criteria; S.0-9S 
■ Water Determination, Method I <92ł): NMT 8,1% 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight, Iight-reslstant 

containers, 

* USP REFERENCI STAND ARDS {11) 

USP Su [faceta mi de Sodium RS 
USP Sulfanilamide RS 
p-Amlnobenzenesulfonamide. 

QHeN 3 0 2 S 172,20 


Sulfacetamide Sodium Ophthałmic 
Ointment 


DEFINmON 

Sulfacetamide Sodium Ophthałmic Ointment contarns NLT 
90.0% and NMT 110,0% of the labeled arnount of sulfa¬ 
cetamide sodium (CaH^NiNaOjS ■ H^O). U is stenie, 

IDENTIFICATION 

* A. 

Sample: Nominally T g of sulfacetamide sodium from a 
ąuantity of Ophthałmic Ointment 
Analysis: Di$solve the 5omp/e in 100 mL of ether in a 
separator, and extract the mixture with 25 mL of water. 
Wash the extract with 25 mL of ether, and warm the 
water extract on a steam bath to remove the last traces 
of ether Adjust with 6 N acetic acid to a pH of 4-5, 
and fil ter* Wash the precipitate with water, and dry at 
105° for 2 h. Use the precipitate in Identification tests B f 
C, and D, 

Acceptance criteria: The sulfacetamide melts at 
1 S0°-184°, 

* B. 

Sample: 500 mg of the sulfacetamide from Identification 
test A 

Analysis: Place the Somple in a test tubę, and heat gen- 
tly until it boils. 

Acceptance criteria: An oily liguid, which has the char- 
acteristic odor of acetamide, condenses on the walls of 
the test tubę (distinction from the sublimates of sulfadi- 
azine, sulfamerazine, and sulfamethazine, which are 
solids at room temperaturę). 

* C 

Sample solution: 100 mg of the sulfacetamide from 
Identification test A in 5 mL of water 
Analysis: Add 5 drops of cupric sulfate TS to the Sample 
solution , 

Acceptance criteria: A light bluish-green precipitate is 
formed, and it remains unchanged on standing. 

* D, 

Sample solution: 500 mg of the sulfacetamide from 
Identification test A in 10 mL of dilute hydrochloric acid 
(1 in 10) 

Analysis 1: To about one-half of the Sample solution 
add 2 ml of trinitrophenol TS, 

Acceptance criteria 1; A veiy heavy floccułent or ah 
most cjelatinous precipitate is formed, 

Analysis 2: To the remainder of the Sample solution add 

3 drops of formaldehyde TS. 

Acceptance criteria 2: A white precipitate is formed, 
and it changes to orange on standing (distinction from 
s u Ifa m e t hoxy py ri dazr n e) * 


ASSAY 
• Procedurę 

Diluent: 20% methanol 

Mobile phase: Methanol, glacial acetic acid, and water 
(10:1:89) 

Standard stock solution: 5 mg/mL of USP Sulfaceta¬ 
mide Sodium RS prepared as follows. Transfer 50 mg of 
USP Sulfacetamide Sodium RS to a 40-mL centryfugę 
tubę. Add 10,0 mL of Diluent, insert the stopper, and 
mix using a vortex mixer for 3 min to dissolve the Ref¬ 
erenci Standard. Add 7.5 mL of heptane, insert the 
stopper, and mix using a vortex mixer for another 3 
min. Centrifuge to effect separation of the phases. 
Withdraw, and discard the upper heptane Jayer, 
Standard solution: 0.03 mg/mL of USP Sulfacetamide 
Sodium RS in Diluent from the Standard stock solution 
System suitability solution: 0.03 mg/mL of sulfanila¬ 
mide in the Standard sołution 
Sample stock solution: Nominally 5 mg/mL of sulfacet¬ 
amide sodium prepared as follows. Transfer 100 mg of 
sulfacetamide sodium from a quantity of Ophthałmic 
OiuLmenL Lu a 40-mL centrifuge tubę. Add 15*0 mLof 
heptane, insert the stopper, and mix using a vortex 
mrxer for 3 min to dissolve the Ophthałmic Ointment* 
Add 20.0 mL of Diluent , insert the stopper, and mix us¬ 
ing a vortex mixer for 3 min. Centrifuge to effect sepa¬ 
ration of the phases. Withdraw, and discard the upper 
heptane layer, 

Sample solution: Nominally 0.03 mg/mL of sulfaceta¬ 
mide sodium in Diluent from the Sample stock solution 
Chromatographk system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Row ratę: 1.5 mL/min 
Injection volume: 90 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 3 between the sulfacetamide and 
sulfanilamide peaks, System suitability solution 
Column efftciency: NLT 1500 theoretical plates, de- 
termined from the anafyte peak, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample sofution 
Cakulate the percentage of the tabeled amount of sul¬ 
facetamide sodium (CgHa^NaChS * HAD) in the por- 
tion of Ophthałmic Ointment taken: 

Result = (r u frs) x (Cs/Cu) x (Mri/M rt ) x 100 

r y = peak response from the Sample solution 

fs - peak response from the Standard solution 

C s - concentration of USP Sulfacetamide Sodium 
RS, calculated on the anhydrous basis, in the 
Standard solution (mg/mL) 

Cu - nominał concentration of sulfacetamide 
sodium in the Sample solution (mg/mL) 

M r t - molecular weight of sulfacetamide sodium 
monohydrate, 254,24 

Mr 2 = molecular weight of anhydrous sulfacetamide 
sodium, 236.23 

Acceptance criteria: 90.0%-110,0% 

5PECIFIC TESTS 

* Sterility Tests (71): Meets the reguirements 

* Other Requirements: It meets the reguirements in 

Ophthałmic Products — Dualny fests (77 1). 
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ADDITIONAL REQUIREMENTS 

* PACKAcrNG and Storage: Preserve in eollapsible 
ophthalmic ointment tubes. 

• usp Reference Standards <11) 

USP Sulfacetamide Sodium RS 


Sulfacetamide Sodium Ophthalmic 
Solution 


DEFINITION 

Sulfacetamide Sodium Ophthalmic Solution is a steriie solu- 
tion containtng NLT 90.0% and NMT 110*0% of the la- 
beled amount of sulfacetamide sodium (CaHsfSbNaOiS - 
H z O). It may eon tai n suitabie buffers, stabilizers, and anth 
microbial agents* 

IDENTIFICATION 

• A* 

Sampie: Nominaiiy 1 g of sulfacetamide sodium from a 
volume of Ophthalmic Solution 

Analysis: Dilute the Sampie with water to 25 mL, adjust 
with 6 N acetic acid to a pH of 4-5, and fil ter. Wash 
the precipitate with water, and dry at 105° for 2 h. Use 
the precipitate in Identification tests B and C 
Acceptance criteria: The sulfacetamide mefts at 
180-184°, 

• B. 

Sampie: 500 mg of the sulfacetamide from Identification 
test A 

Analysis: Place the Sampie in a test tubę, and beat gen- 
tly untii it boils, 

Acceptance criteria: An oily liquid, whieh has the char- 
acteristic odor of acetamide, condenses on the walis of 
the test tubę (distinctlon from the sublimates of sulfadi- 
azine, sulfamerazine, and sulfamethazine, which are 
solids at room temperaturę)* 

O C 

Sampie solution: 500 mg of Identification test A in 
10 mL of dilute hydrochloric acid (1 in 10) 

Analysis 1: To about one-hatf of the Sampie solution 
add 2 ml of trimtrophenol TS. 

Acceptance criteria 1; A very heavy floccuient or ai- 
most cjelatinous precipitate is formed. 

Analysis 2: To the remainder of the Sampie solution add 
3 drops of formaldehyde TS. 

Acceptance criteria 2: A white precipitate is formed, 
and it changes to orange on standing (distinction from 
sulfamethoxypyridazine). 

ASSAY 

• Procedurę 

Diluent: 20% methanol 

Mobile phase: Methanol, giacial acetic acid, and water 
(10:1:89) 

Standard stock solution: 5 mg/mL of USP Sulfaceta¬ 
mide Sodium RS prepared as follows. Transfer 50 mg of 
USP Sulfacetamide Sodium RS to a 40-mL centrifuge 
tubę. Add 10.0 mL of Diluent, insert the stopper, and 
mix using a vortex mixer for 3 min to dissotae the Ref¬ 
erence Standard. Add 7.5 mL of heptane, insert the 
stopper, and mix using a vortex mixer for another 3 
min. CenLrifugę to effect separation of the phases* 
Withdraw, and discard the upper heptane layer. 
Standard solution: 0.03 mg/mL of USP Sulfacetamide 
Sodium RSin Diluent from the Standard stock solution 
System suitability solution: 0.03 mg/mL of sulfanila- 
mide in the Standard solution 

Sampie stock solution: Nominaiiy 1 mg/mL of sulfacet¬ 
amide sodium prepared as follows. Transfer 100 mg of 
sulfacetamide from a voiume of Ophthalmic Solution, 


freshly mixed and free of air bubbles, to a 100-mL vofu- 
metric fiask, and dilute with Diluent to volume* 

Sampie solution: 0.03 mg/mL of sulfacetamide sodium 
from Ophthalmic Solution in Diluent from the Sampie 
stock solution 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Colurnn: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection mlume: 90 |iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 3 between the sulfacetamide and 
sulfanilamide peaks, System suitability solution 
Colurnn efficiency: NLT 1500 theoreticai piates, de- 
termined from the analyte peak, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of sul¬ 
facetamide sodium (CsH^N^NaOiS ■ H z O) in the por- 
tion of Ophthalmic Solution taken: 

Result = (ry/rj x (Cs/Cu) x x 100 

r u - peak response from the Sampie solution 

^ - peak response from the Standard solution 

C 5 - concentration of USP Sulfacetamide Sodium 

RS, calculated on the anhydrous basis, in the 
Standard solution (mg/mL) 

Co ~ nominał concentration of sulfacetamide 
sodium in the Sampie solution (mg/mL) 

M r t = molecular weight of sulfacetamide sodium 
monohydrate, 254*24 

M* = molecular weight of anhydrous sulfacetamide 
sodium, 236.23 

Acceptance criteria: 90,0%“110*G% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the requirements 

ADDITIONAL REQUIREMENT5 

* Paokaging and Storage: Preserve in tight, light-resistant 

containers, in a cooi place* 

* USP Reference Standards (11) 

USP Sulfacetamide Sodium RS 


Sulfacetamide Sodium Topical 
SŁaspgnisDorj 

DEFINITION 

Sulfacetamide Sodium Topical Suspenston contains NLT 
90*0% and NMT 110.0% of the labefed amount of sulfa¬ 
cetamide sodium (CfiH^NaOiS). 

IDENTIFICATION 

• A. The retention time of the sulfacetamide peak of the 
Sampie solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay * 

ASSAY 
« Procedurę 

Mobile phase: Methanol, giacial acetic add, and water 
(125:3:875) 

Interna! standard solution: 5 mg/mL of sulfathiazole 
sodium 
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Standard stock solution: 0.25 mg/mL of USP Sulfaceta- 
mide Sodium RS and OJ mg/mL of p-hydroxybenzoic 
acid prepared as follows. Transfer 25 mg of USP Sulfa¬ 
cetamide Sodium RS and 10 mg of p-hydroxybenzoit 
acid to a 100-mL voiumetric fiask. Dissofye m water, 
add 5 ml of the Interna! standard solution, and di lute 
with water to volume. 

Standard solution: 0.02 mg/mL of USP Sulfacetamide 
Sodium RS and 8 j_ig/mL of p-hydroxybenzoic acid m 
water from the Standard stock solution 
Sample stock solution: Transfer 250 mg of Topical Sus- 
pension to a 125-mL conical fiask, add 5 ml of the In¬ 
terna! standard solution , and dilute with 95 ml of water. 
Sample solution: 2 mL of the Sample stock solution di- 
luted with water to 25 mL. Centrifuge, and use the 
elear supernatant. 

Chromatographk system 
(See Chromatography { 621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-tm; packing LI 
Fiow ratę: Z mL/min 
injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NGTE—The relative retention times for sulfaniiamide, 
sulfacetamide, sulfatbrazole, and p-hydroxybenzole 
acid are about 0.2, 0.5, 1.0, and 1.2, respectively.] 
Suitability reąuirements 

Re solution: NLT 2.0 between sulfathiazole and p-hy- 
droxybenzoic acid 
Tailing factor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sompte solution 
Calculate the percentage of the labeled amount of ai> 
hydrous sulfacetamide sodium (CaH^N^NaO^S) in the 
portion of Topical Suspension taken: 

Resuit = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak area ratio of sulfacetamide to 

sulfathrazofe from the Sample solution 
Ri = peak area ratio of sulfacetamide to 

sulfathiazole from the Standard solution 
Cs = eoncentration of USP Sulfacetamide Sodium 
RS in the Standard solution (mg/mL) 

Cu = nominał eoncentration of sulfacetamide 
sodium in the Sample solution (mg/mL) 
Acceptance crlteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Minimum FlLL (755): Meets the requirements 

5PECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Specl 
fied lyiiCROORGANiSMS (62): The total aerobic microbial 
count does not exceed 10 5 cfu/mL, and the total com- 
bined mofds and yeasts count does not exceed 50 cfu/ 
mL. It meets the reąuirements of the test for Pseudomo- 
nas aeruginosa . 

* PH (791): 6 5-7.5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welLciosed contain- 
ers, at controlled room temperaturę. 


• USP reference Standards (11) 
USP Sulfacetamide Sodium RS 


Sulfacetamide Sodium and 
Prednisolone Acetate Ophthalmic 
Ointment 


DEFINITION 

Sulfacetamide Sodium and Prednisolone Acetate Ophthalmic 
Ointment is a sterile ointment containinp NLT 90.0% and 
NMT 110.0% of the labeled amounts ofsulfacetamide so¬ 
dium (CeFMMjNaO^S ■ H>0) and prednisolone acetate 
(CnFhoO*). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtainęd in the testa for Sulfacetamide Sodium and Pred 
nisolone Acetate in the Assay. 

* B. The UV absorption spectra of the major peak of the 

Sample solution and that of the Standard solution exhibit 
maxima and minima at the same wavelengths, as ob- 
tained in the tests for Sulfacetamide Sodium and Predniso¬ 
lone Acetate in the Assay. 

ASSAY 

* Sulfacetamide Sodium 

Diluent: Dilute methanol (1 in 5) 

Mobile phase: Methanol, glacial acetk add, and water 
(100:10:890), filtered and degassed 
Standard solution: Transfer about 50 mg of USP Sulfa¬ 
cetamide Sodium RS to a 40-mL centrifuge tubę. Add 
10.0 ml of Diluent, insert the stopper in the tubę, and 
mix ustng a vortex mixer for about 3 min to dissolve, 
Acid 7.5 mL of heptane, insert the stopper rn the tubę, 
and mix using a vortex mixer for another 3 min. Centri- 
fugę to effect separation of the phases. Withdraw and 
dlscard the upper heptane layer, Transfer 3,0 mL of the 
bottom layer to a 500-mL volumetrit fiask, add Diluent 
to volume, and mix. 

System suitability solution: Dissolve 3 mg of sulfanila- 
mide in 100 mL of the Standard solution, and mix. 
Sample solution: Transfer a ąuantity of Ophthalmic 
Ointment nominally equivalent to about 100 mg of $ul- 
facetamide sodium to a 40-mL centrifuge lube. Add 
15.0 mL of heptane, insert the stopper in the tubę, and 
mix using a vortex mixer for about 3 min to dissolve 
the Ophthalmic Ointment. Add 20.0 mL of Diluent, in¬ 
sert the stopper in the tubę, and mix using a vortex 
mixer for 3 min. Centrifuge to effect separation of the 
phases. Withdraw and discard the upper heptane layer. 
Transfer 3.0 mL of the bottom layer to a 500-mL volu* 
metric fiask, dilute with Diluent to volume, and mix. 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: 254-nm diodę array 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection voiume: 90 ^iL 
System suitability 

Sampfes: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resolution: NLT 3 between the sulfacetamide and 
sulfaniiamide peaks, System suitability solution 
Column efficiency: NLT 1500 theoretical plates. 
Standard solution 

ReJathse standard deviation; NMT 2.0%, Standard 
solution 
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Analysis 

Sam pies: Standard solution and Sampfe sofution 
Calcufate the percentage of the labeled amount of sul¬ 
facetamide sodium (CaH*N 2 NaQ 3 5- H 2 0) in the por- 
tion of Ophthalmic Ointment taken: 

ResuJt = ( r u /r s ) x (Q/Cu) x (Hr/M*) x 100 

r u = peak response of sulfacetamide sodium from 
the Sample solution 

rs = peak response of sulfacetamide sodium from 
the Standard solution 

Cs s concentration of OSP Sulfacetamide Sodium 
RS, calculated on the anhydrous basrs, in the 
Standard solution (mg/mL) 

C u ~ nominał concentration of sulfacetamide 
sodium in the Sample solution (mg/mL) 

Hi = molecular weight of sulfacetamide sodium 
monohydrate, 254,24 

M r2 - molecular weight of anhydrous sulfacetamide 
sodium, 236,23 

Acceptance criteria: 90,0% 110.0% 

* PREDNISOLONE ACETATE 

Diluent: Dilute methanol (9 in 10) 

Mobile phase: Acetonitrile and water (400:600), 
fiitered and degassed 

Internal standard solution: 0,7 mg/mL of norethin¬ 
drone in Diluent 

Standard stock solution: 0.8 mg/mL of USP Predniso- 
lone Acetale RS in Diluent 

Standard solution: 0,04 mg/mL of USP Prednisolone 
Acetate RS prepared as foflows. Transfer 5.0 ml of Stan¬ 
dard stock solution to a 100-mL volumetric fiask, add 
5.0 mL of Internal standard solution , dilute with Diluent 
to volume, and mix, 

Sample solution: Transfer a guantity of Ophthalmic 
Ointment nominally equivalent to about 4 mg of pred¬ 
nisolone acetate to a 50-mL centrifuge tubę. Add 
10,0 mL of heptane, and mi* using a vortex mixer for 
about 2 min to dissolve the Ophthalmic Ointment. Add 
5.0 ml of internal standard solution and 20.0 mL of Dilu¬ 
ent, and mix using a vortex mixer for 2 min. Centrifuge 
to effeet separation of the phases, Withdraw and dis- 
card the upper heptane layer. Transfer the lower layer 
to a 100-mL volumetric fiask. Add Diluent to volume, 
and mix. 

Chromatographic system 

(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: 254-nm diodę array 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 40 pL 
System suitability 
Sampfe: Standard solution 

[Ndtf—T he relative retention times for prednisolone 
acetate and norethindrone are about 1.0 and 1,5, 
respective!y.] 

Suitability reguirements 

Resolutfon: NLT 4,5 between the prednisolone and 
norethindrone peaks 

Column efficiency: NLT 3000 theoretical plates for 
the prednisolone peak 

Taillng factor: NMT 2,5 for the prednisolone peak 
Relative standard deyiation: NMT 1.5% for the peak 
response ratio of prednisolone acetate to 
norethindrone 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prednisolone acetate (C Z3 H l0 O 6 ) in the portion of 
Ophthalmic Ointment taken: 

Result = (Ru/Rs) x (C*/C u ) x 100 


Ru = peak response ratio of prednisolone acetate to 
the internal standard peak from the Sample 
solution 

R$ - peak response ratio of prednisolone acetate to 
the internal standard peak from the Standard 
solution 

Cs - concentration of USP Prednisolone Acetate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of prednisolone acetate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-11 0,0% 

SPECIFIC TESTS 

• Sterilitv Tests (71): Meets the requirements 

• OTMER Requirements: It meets the reauirements in 
Ophthalmic Products—Quatity Tests (7/1). 

ADDITtONAL REQUIREMENTS 

• Packacinc and Storage: Preserve in colfapsibie 
ophthalmic ointment tubes that are tamper-proof so that 
steriiity is assured at time of first use, 

■ USP Reference Standards (11) 

USP Prednisolone Acetate RS 
USP Sulfacetamide Sodium RS 


Sulfacetamide Sodium and 

Prednisolone Acetate Ophthalmic 
Suspension" 

» Sulfacetamide Sodium and Prednisolone Ace¬ 
tate Ophthalmic Suspension is a sterile, aqueous 
suspension containing not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amounts of sulfacetamide sodium (CaHsNaNaChS. 
hhO) and prednisolone acetate (C^HsoOń). It may 
contain suitable preservatives, buffers, stabilizers, 
and suspending agents. 

Packaging and storage—Preserve in tiaht containers. The 
containers or individuaJ cartons are sealed and tamper-proof 
so that steriiity is assured at time of first use. 

USP Referertce standards (11)— 

USP Prednisolone Acetate RS 
USP Sulfacetamide Sodium RS 

Identification— 

A: Pass about 25 mL of the we!l-mixed Ophthalmic Sus¬ 
pension through a fine, sintered-gJass filter, savlng the fil¬ 
tra te. Wash the crystals in the funnel with a smali amount of 
water. Dry the crystals at 105° for 3 hours: the IR absorption 
spectrum uf a potassium bromide dlspersion of the crystals 
exhibits maxima only at the same wavelengths as that of a 
similar preparation of USP Prednisolone Acetate RS, 

B: To the filtrate saved from Identification test Ą add 6 N 
acetic aeid dropwise until the pH is between 4 and 5, Al Iow 
crystals of sulfacetamide to develop. Filter the crystals, wash 
with a smali amount of water, and dry at 105° for 2 hours: 
the IR absorption spectrum of a potassium bromide disper- 
sion of the crystals so obtained exhlbits maxima onfy at the 
same wavelengths as a preparation of USP Sulfacetamide 
Sodium RS, slmilarly treated, 

Steriiity Tests (71): meets the requirements. 
pH <;791>: between 6.0 and 7,4. 

Assay for sulfacetamide sodium— 

Mobile phase —Prepare a fiitered and degassed mixture of 
water, methanol and glacial acetic add (890:100:10). Make 
adjustments tf necessary (see System Suitability under Chro- 
matography (621)). 
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Standard preparation^D\ssolve an accurately weighed 
quantity of USP Sulfacetamide Sodium RS in a mixture of 
water and methanol (4:1), and dilute auantitatkeiy, and 
stepwise if necessary, with the same sotaent mrxture to ob- 
tain a solution having a known concentration of about 
30 pg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Suspension, freshly mixed and free from 
air bubbles, equkalent to about 100 mg of sulfacetamide 
sodium, to a 100-mL volumetric fiask, dilute with a mixture 
of water and methanol (4:1) to volume, and mEx. Difute 
3,0 mL of this solution with the same so!vent mixture to 
100,0 mL, and mix. 

System suitability preparation—D\sso\ve about 3 mg of sul- 
fanilamide in 100 mL of the Standard preparation, and mix. 

C hromatographic system (see Chromatography {621»—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that eon tai ns packing LI, 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation and the System suitability prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the column efficiency determined for the analyte peak 
is not less than 1500 theoretical plates; the resolution, ft, 
between the sulfacetamide and sulfanilamide peaks is not 
less than 3; and the re!ative standard devration for replicate 
injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 90 jxL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTcufate the quan- 
tity, in mg, of sulfacetamide sodium (CeH^NzNaOaS.HzO) in 
each mL of the Ophthalmic Suspension taken by the 
formula: 

3.33(254.24 / 236.23) C(/b / r s ) 

in which 254,24 and 236.23 are the mdecular weights of 
sulfacetamide sodium monohydrate and anhydrous sulfacet¬ 
amide sodium, respectively; C is the concentration, in pg 
per mL, calculated on the anhydrous basis, of USP Sulfaceta¬ 
mide Sodium RS in the Standard preparation; and r u and 
are the peak responses obtained from the Assay preparation 
and the Standard preparation, respectkely. 

Assay for prednisolone acetale— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (60:40). Make adjustments if neces¬ 
sary (see System SuHabifity under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Prednisolone Acetate RS in methanol to ob- 
tarn a solution containing about 2 mg per mL. Transfer 
2.0 mL of this solution to a 100-mL volumetric fiask, and 
dilute with a sokent mixture prepared by dissoking 2.72 g 
of monobasic potassium phosphate in 300 ml of water and 
700 mL of methanol, The Standard preparation has a known 
concentration of about 0.04 mg per ml. 

Assay preparation —Using a "To contain" pipet, transfer 
an accurately measured voFume of Ophthalmic Suspension, 
freshly mixea and free from air bubbles, equivafent to about 
10 mg of prednisolone acetate, to a 250-mL yolumetnc 
fiask. Rinse the pipet with the sokent mixture described 
under Standard preparation, collecting the rinsings in the 
fiask, dilute with the same sokent mixture to voTume, and 
mix. 

Chromatographic system (see Chromatography (621))—The 
llguid chromatograph is eauipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains packing LI. 

The flow ratę is about 1,5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę : the column efficiency determined 
from the analyte peak is not less than 3000 theoretical 
plates; and the relatke standard deviation for replicate injet- 
tions is not morę than 2.0%. 


Procedurę —Separately inject equal volumes (about 30 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of prednisolone acetate (C^HwO*) in each mL 
of the Ophthalmic Suspension taken by the formula: 

2SQ(C/V)(ru/rd 

in which C is the concentration, in mg per mL, of USP Pred¬ 
nisolone Acetate RS in the Standard preparation; V is the 
volume, in ml, of Ophthalmic Suspension taken; and ry and 
n are the peak responses obtained from the Assay prepara- 
thn and the Standard preparation, respectkely. 


Sulfachlorpyridazine 



OoHoCINaOiS 284.72 

Aj 1 -(6-Chloro-3-pyridazinyi)sulfanilamide [80-32-0], 

» Sulfachforpyridazme contains not less than 
97.0 percent and not morę than 103.0 percent of 
CioHęCIN 4 0 2 S, calculated on the dried basis. 

Packaging and storage—Preserve in wefl-closed, light-re- 
sistant containers. 

Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards {11}— 

USP Sulfachlorpyridazine RS 
Identification— 

A: fnfrared Absorption (197M), 

B: The retention time of the main peak in the chromato¬ 
grafii of the Assay preparation , obtained as directed in the 
Assay, corresponas to that of the main peak observed rn the 
chromatogram of the Standard preparation, obtained as di¬ 
rected in the Assay , 

ClaHty and color of solution—Dissoke 1.0 g of it in 

50 mL of 0.1 N methanolic hydrochloric add prepared by 
diluting 8,6 mL of hydrochfonc acid with methanol to ob- 
tain 1000 ml of sokent: a elear solution is produced that 3s 
not deeper in color than pale yellow. 

Acid5ty—Prepare a suspension of 3.0 g of it in 150.0 mL of 
carbon dioxiae-free water, and heat at 70° for 5 minutes, 
rraintaining the suspension. Cool rapidly in an ice bath to 
20 ±0.5°, stirring by methanical means, Filter the suspen¬ 
sion using vacuum, and collect the filtrate. Titrate 25.0 mL 
of the elear filtrate with 0.1 N sodium hydroxide VS, using 
2 drops of thymolphthalein TS as the indieator. Transfer a 
second 25,0-mL portion of the dear filtrate to a 250-mL 
conical fiask, add 10 mL of hydrochloric add, and cool in an 
ice bath to 15°. Add about 25 q of crushed ice, prepared 
from frożen punfied water, and titrate with 0.1 M sodium 
nitrite VS, stirring vfgorously, until the titrated solution pro- 
duces an immedfate, stable, blue color on starch-iodide pa- 
per. The voiume of 0.1 N sodium hydroxide consumed in 
the titration of the first 25,0-mL portion of the filtrate does 
not exceed the volume of OT M sodium nitrite consumed 
in the titration of the second 25.0-mL portion of the filtrate 
by morę than 0.5 mL. 

Loss on drying (731): Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight 





munuyiufjns / JUifdllldZine o jLdd 


Residue on łgnition (281): not morę than 0 . 1 %. 


Defete the following: 

# Heavy met ais, Method U (231): 0.002%.* (0 ff (Clflt t^aoiaj 

Assay— 

pH 2.5 phosphate buffer— Pissolve 14 g of mon a ba sic po* 
tassium phosphate In 1600 mL of water, adjust with phos- 
phork acid to a pH of 2.5 ± 0.1 , dilute with water to 
2000 ml, and moc. 

Mobile phase^ Prepare a frltered and degassed mixture of 
pH 2.5 phosphate buffer and methanol (700:300). Make ad* 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

Standard prepamtion —Prepare a stock solution of U5P 
Suifachlorpyridazine RS m methanol having a known eon- 
centration of about 0.5 mg per mL Transfer 3.0 ml of this 
stock solution to a 100-mL volumetnc fiask, dilute with Mo¬ 
bile phase to volume, and mix, Filier this solution through a 
nylon fil ter having a porosity of 0.5 pm or fi ner, and use the 
filtrafe as the Standard preparation . The Standard prepamtion 
contalns about 15 pg of USP Suifachlorpyridazine R5 per 
mL 

Assay preparation —Transfer about 50 mg of Sulfachlor- 
pyridazine, accurately weighed, to a 100-mL volumetnc 
fiask. Dissolve in and dilute with methanol to volume, and 
mix. Transfer 3.0 mL of this solution to a second 100-mL 
volumetric fiask, dilute with Mobile phase to volume, and 
mlx. Filter this solution through a filter having a porosity of 
0.5 pm or flner, and use the riltrate as the Assay preparation . 

Chmmatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 265-nm detector, 
a 4.6-mm x 25-cm anaJytieal column containing 5-pm pack- 
ing LI, and a guard column containing 5-pm packing LI, 
and is maintained at about 40°. The flow ratę is about 1 mL 
per minutę. Chromatograph the Standard preparation t and 
record the peak responses as directed for Procedurę ; the rela- 
tive standard deviafion for replicate injections is not morę 
than 2 . 0 %. 

Procedurę— Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Caiculate the quan- 
tity, tn mg, of CJ 0 H 9 CIN 4 O 2 S In the portion of 
Suifachlorpyridazine taken by the formula: 

(10/3)(Q( rv/rs) 

in which C is the concentration, fn pg per mL, of USP 
Suifachlorpyridazine RS in the Standard preparation; and r u 
and h are the suifachlorpyridazine peak area responses ob- 
tained from the Assay preparation and the Standard prepara¬ 
tion , respecfiyely. 


Sulfadiazine 



CtoHioN.OjS 250.28 

Benzenesulfonamide, 4-ammo-JV-2-pyftmidmyl-; 
W-2-PynmidinylsuffanNamide [68-35-9], 

DEFIN1T10N 

Sulfadiazine contains NLT 98.0% and NMT 102.0% of 
CjoH.oN^S, calculated on the dried basis. 


IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. 

Sample; 50 mg 

Anaiysis: Carefully melt the Sample in a smali test tubę. 
Acceptance critena: A reddish brown color devefops 
upon melting, and the fumes evolved during decompo- 
sition do not diseoior moistened lead acetate test paper 
(distinction from sulfathiazole), 

Sample: 1 g 

Anaiysis 1: Gentiy heat the Sample in a smali test tubę 
until a sublimate is forrned. Collect a few mg of the 
sublimate with a glass rod, and mix in a test tubę with 
1 mL of a solution (1 in 20) of resorcinol in alcohoL 
Add 1 mL of sulfuric acid, and mix by shaking, 
Acceptance criteria 1: A deep red color appears at 
once. 

Anaiysis 2: Cautiously dilute the mixture obtained in 
Anaiysis I with 25 mL of ice-cold water, and add an 
excess of 6 N ammomum hydroxide. 

Acceptance criteria 2: A blue or reddish bfue color is 
produoed. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, water, and ąlacial acetic 
acid (12:87:1) 

Standard solution: 1 mg/mL of USP Sulfadiazine RS in 
0.025 N sodium hydroxide 

Sample solution: ] mg/mL of Sulfadiazine in 0.025 N 
sodium hydroxide 
Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injectlon volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0%, five 
injections 
Anaiysis 

Samples: Standard solution and Sampte solution 
Caiculate the pereentage of sulfadiazine (CtoHtoN^CLS) 
in the portion of Sulfadiazine taken: 

Result = (ru/rj) x (G/G) x 100 

r u - peak response of sulfadiazine from the Sample 
solution 

r* = peak response of sulfadiazine from the 
Standard solution 

Ci = concentration of USP Sulfadiazine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Sulfadiazine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIE5 

■ Residue on Icnition (281): NMT 0.1% 

* Selenium (291) 

SampJe: 200 mg 

Acceptance criteria: NMT 30 ppm 
Detete the fofłowtng: 

*• Heavy Metals, Method tl (231): NMT 20 ppm. {0 ir™i 

jdrv3Qła> 
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* Ordinary Impurities (466) 

Diluent: Toluene and dimethylformamide (2:1) 

Standard Solutions: 0.008, 0,041, 0.08, and 0,17 mg/ 
mL in Diluent 

Sample sofution: 8.3 mg/mL in Diluent 

Eluant: Chloroform, methanol, and ammonium hydrox- 
ide (30:12:1) 

Visualization: 11 

5PECIFIC TESTS 

• Clarity ano Color of Solution 

Sample: 1 g 

Analysis: Di$solve the Sample in a mixture of 20 ml of 
water and 5 ml of 1 N sodium hydroxide, 

Acceptance criteria: The sofution is elear and not morę 
deeply colored than pale yellow. 

O AUDITY 

Sample: 2 g 

Analysis: Digest the Sample with 100 mL of water at 
about 70° for 5 min. Cool at once to room tempera¬ 
turę, and filier. To 25,0 mL of the filtra te add 2 drops of 
phenolphthalein TS, and titrate with 0,10 N sodium 
hydroxide, 

Acceptance criteria: NMT 0.20 mL is required to pro- 
duce a pink color, 

* LOSS ON DRYJNG (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Stdrage: Preserve in well-closed, fight- 

resistant containers, 

■ USP Reference Standards (11) 

USP Sulfadiazine RS 


_ 

Sulfadiazine Tablets 


DEFINITION 

Sulfadiazine Tablets contain NLT 95,0% and NMT 105,0% 
of the labeled guantity of CioHioN^OjS. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* b. Melung Rangę qr Temperaturę, Class la (741) 

Sample solution: Equivalen£ to 100 mg/mL of suEfadia- 
zine from finely powdered Tablets in chloroform 

Analysis: Transfer the Sample solution to a smali filter. 
Wash with 5 mL of chloroform, and discard the filtrate, 
Triturate the residue with 10 mL of 6 N ammonium hy- 
droxide for 5 min, add 10 mL of water, and filter, Warm 
the filtrate untif most of the ammonla is expelled, cool, 
and add 6 N acetic acid until the reaction h distinctly 
add: a precipitate of sulfadiazine is fnrmed Colfect the 
precipitate on a filter, wash it with cold water, and dry 
at 105° for 1 h. 

Acceptance criteria: The sulfadiazine melts at 
250 c “254°, 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (12:1:87) 

Standard solution: 1 mg/mL of USP Sulfadiazine RS En 
0.025 N sodium hydroxide 

Sample solution: 1 mg/mL of sulfadiazine from pow¬ 
dered Tablets in 0,025 N sodium hydroxide, [Notę— 
Welgh NLT 20 Tablets, shake the solution for 30 min, 
and eentrifuge, if necessary* *] 


Chromatographtc system 

(See Chromatography (62 1), System Suitabitity ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
Injection size: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 for sulfadiazine 
Relative standard deviation: NMT 2,0% (five repli- 
cate Enjections) 

Analysis 

Sampies: Standard sofution and Sample solution 
Calculate the percentage of Ci 0 HtoN402S in the por- 
tion of Tablets taken: 

Result - (ru/r s ) x (C s /Cu) x 100 

r y - peak response from the Sample solution 

r s « peak response from the Standard solution 

C s = concentration of USP Sulfadiazine RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of sulfadiazine in the 
Sample solution (mg/mL) 

Acceptance criteria: 95,0%-l 05.0% 

PERFORMANCE TESTS 

* DtSSOŁirnON (711) 

Medium: OJ N hydrochloric acid; 900 mL 
Apparatus 2: 75 rpm 
Time: 90 min 
Detector: UV, 242 nm 

Analysis: Determine the quantity of CioHtoN^S dis- 
solved by ustng UV absorption on filtered portions of 
the solution under test, in eomparison with a Standard 
solution having a known concentration of USP Sulfadia¬ 
zine RS En the same medium. Use Medium as the blank 
and cells with a path length of 0.1 cm. 

Tolerances: NLT 70% (Q) of the labeled amount of 
CioHtoN^OzS is dissoh/ed. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQU(REMENT$ 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

* USP Reference Standards (11) 

USP Sulfadiazine RS 


Silver Sulfadiazine 



CoHtAgN^OiS 357.14 

Benzenesulfonamide, 4-amino-/V-2-pynmidinyh, 
monosilver(l+) salt; 

/V , “2-Pyrimidinylsulfanilamide monosilver(1+) salt 
[22199-08-2], 

DEFINITION 

Silver Sulfadiazine contains NLT 98.0% and NMT 102,0% of 
silver sulfadiazine (CioH^AgN^OjS), calculated on the dried 
basis. 
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IDENTIFICATION 

* A. INFRARED A BS DR PTI ON (197K) 

« B, The R f vaiue of the principal spot of the Sample solu¬ 
tion corresponds to that of Standard solution A, as ob- 
tained in the test for Organie Impurities ,. 

fi C IDENTIFICATION TEST*—GENERAL, StlveT <191) 

Sample: 1 g 

Anaiysis: Dissolve the Somple in 15 mL of ammonium 
hydroxide and 15 mL of water in a 50-mL volumetric 
fiask, dilute with water to volume, and mix, 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, phosphoric acid, and water 
(99:1:900) 

Diluent: Transfer 100 mL of ammonium hydroxrde to a 
1 -L volumetnc fiask, and dilute with water to vo!ume. 
Interna! standard solution: 10 mg/mL of sulfamerazlne 
In Diluent 

Standard stock solution: 1.25 mg/mL of USP Silver 
Sulfadiazine prepared as foliows. Dissolue 250 mg of 
USP Silver Sulfadiazine RS in 100 mL of Diluent in a 
200-mL volumetric fiask, and sonicate for 5 min. Add 
25.0 mL of internoI standard solution, and dilute with 
Diluent to volume. 

Standard solution: 0.05 mg/mL of USP Silver Sulfadia¬ 
zine RS prepared as foliows. Pipet 2.0 mL of Standard 
stock solution into a 50-mL volumetric fiask, and dilute 
with Mobile phase to volume. 

Sample stock solution: Transfer 250 mg of Silver Sulfa- 
diazine to a 50-mL round-bottom centrifuge tubę. Add 
35 mL of methanol, tightly seal the tubę with a cap 
containing an inert liner, and mix using a vortex mixer 
for about 15 s. Centrifuge for 15 min to separate the 
liguid and solid phases. Aspirate, and discard the meth¬ 
anol supernatant layer, Care should be taken to avoid 
aspirating any of the residue. Pipet 25.0 mL of Intemal 
standard solution into a 200-mL volumetric fiask. Add 
30 mL of Diluent io the centrifuge tubę, repiace the 
cap, and mix using a vortex mixer, for about 15 s, 
Quantitatively transfer the contents to the 200-mL vofu- 
metric fiask, using the Diluent to rinse the tubę. Repeat 
the addition of 30 mL of Diluent, mixing and guantita- 
tively transferring three morę limes. Dilute with Diluent 
to volume, and mix. Sonicate if necessary to obtain dis- 
solution of the residue, 

Sample solution: 0,05 mg/mL of Silver Sulfadiazine 
prepared as foliows. Pipet 2.0 ml of Sample stock solu¬ 
tion into a 50-mL voiuinetric fiask, and dilute with Mo¬ 
bile phase to volume. 

Chroma tog raphk system 
(See Chromatograpny (621 >, System Suitabiiity, .) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9‘mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume; 10 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Resolution: NLT 2.0 between sulfadiazine and 
sulfamerazine 

Refative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calcu iate the percenlage of silver sulfadiazine 
(GoHąAgN-iCbS) in the port jo n of S*lver Sulfadiazine 
taken: 

Result = (Ry/Rs) x (CJCu) * 100 

Ru - peak response rado of sulfadiazine to the 

interna! standard from the Sample solution - 


Rs = peak response ratio of sulfadiazine to the 

interna) standard from the Standard solution 
Cs = concentration of USP 5ilver Sulfadiazine RS in 
the Standard solution (mg/mL) 

Cu = concentration of Silver Sulfadiazine in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102,G% on the dried basis 

OTHER COMPONENT5 

* CONTENT OF SlLVER 

Sample solution: Add 500 mq to 150 mL of water and 
50 mL of nitric add, and stir for 15 min. 

Titrimetrk system 
(See Titrimetry (541).) 

Modę: Direct titration 

Titrant: 0.1 N potassium thiocyanate VS or 0.1 N am¬ 
monium thiocyanate VS 
Endpoint detection: Potendometric 
Anaiysis: Tltrate the Sample solution with Titrant using a 
silver-based indicator electrode and a double-junction 
reference electrode. Perform a blank determination, and 
make any necessary corrcction. Each mL of 0.1 N po- 
tassium thiocyanate or 0.1 N ammonium thiocyanate is 
equivalent to 10,79 mg of silver. 

Acceptance criteria: 29.3%-3G,5% of silver fs found. 

IMPURITIES 

* Limit of Nitrate 

Standard solution: 200 pg/mL of nitrate from potas- 
stum nitrate 

Sample solution: Add 30,0 mL of water to 2 g of 5ilver 
Sulfadiazine, stir for 20 min, and pass through a suita- 
ble, nitrate-free filter. 

Instrumental conditions 
Modę: U\AVis 

Analytkal wavelength: 408 nm 
Blank: Deionized water 
Anaiysis 

Samples: Standard solution, Somple solution , and Blank 
Pipet 3 mL of the Sampie solution and Blank into sepa¬ 
rate test tubes. Pipet 1 mL of the Standard solution and 
2 mL of water into a third test tubę. Cool the three 
test tubes in an ice bath. Sfowly add 7.0 mL of cold 
chromotropic add solution, prepared by dissolving 
50 mg of chromotropic add in 100 mL of cold sulfuric 
add, to eaeh test tuoe, while swirltng, and aifow the 
test tubes to remain in the ice bath for 3 min after the 
addition of the chromotropic add solution, Remove 
the test tubes from the ice bath, and alfow to stand 
for 30 min. Gońcomitanlly determine the absorbances 
of the Sample solution and the Standard solution with a 
suitable spectrophotometer, against the Blank . 

Calculate the percentage of nitrate content in the por¬ 
tion of Stlver Sulfadiazine taken: 

Result - (AJA s ) x (Cs/Cu) x 100 

Au = absorbance of the Sample solution 
A s - absorbance of the Standard solution 
C$ = concentration of nitrate in the Standard 
solution Qig/mL) 

Cu - concentration of Silver Sulfadiazine in the 
Sample solution (jig/mL) 

Acceptance criteria: NMT 0.1% 

« Organic Impurities 

Standard solution A: 5 mg/ml of USP Silver Sulfadia¬ 
zine RS prepared as foliows. Transfer 50 mg of USP Sil- 
ver Sulfadiazine RS to a 10»mL volumetric fiask, and dis- 
sołve in 3.0 mL of ammonium hydroxide, Dilute with 
methanol to volume, and mix. 

Standard solution B: 0.05 mg/mL of USP Silver Suffadi- 
azine RS in a mixture of methanol and ammonium hy- 
droxide (4:1) from Standard solution A 
Sample solution: 5 mg/mL of Silver Sulfadiazine pre¬ 
pared as foliows. Transfer 50 mg of Silver Sulfadiazine to 
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a 10-mL volumetric fiask, and dissołve tn 3-0 ml of am- 
monium hydroxide. Dilute with methanol to volume, 
and mix. 

Chromatographic system 

(See Chromatograpny (62 1), Thin-Loyer Chromato- 

graphy.) 

Modę: TIC 

Adsorbent: 0,25-mm layer of chromatographic sitica 
gel mixture 

Application volume: 10 \xl 

Developing solvent system: Chloroform, methanol, 
and ammonium hydrox3de (7:4:1), Mtx the chloroform 
and methanol, then add the ammonium hydroxide, 
Analysis 

Samples: Standard soiution A, Standard sołution 8, and 
Sampfe sołution 

Separately apply Samples to the chromatographfc 
piąte. Aflow the spots to dry, and place tne piąte in 
the chromatographic chamber. When the solyent 
front has moved about three-fourths of the length of 
the piąte, remove the piąte from the chamber, mark 
the solvcnt front, and allow the so!vent to evaporate. 
Examine the piąte under short-wavelength UV light. 
Acceptance criteria: 1.0%; no secondary spot of tne 
Sample soiution is larger or morę intense than the pnn- 
opal spot of Standard sołution B , The sum of all second¬ 
ary spots observed is NMT 2,0%* * 

SPECIFIC TESTS 

* Loss ON Drying (731) 

Analysis: Dry a sample at 105° for 1 h, 

Acceptance cnteria: NMT 0.5% 

* Particle Size 

Perform in subdued light 
Sample: 0.5 g of Silver Sulfadiazine 
Analysis: Wrap a 1T fiask in aluminum foil, add the 
Sample and 1000 mL of a suitable Isotonic sołution, and 
mix for 2 h, Add 5 or 6 drops of a suitable dispersant. 
Place the Container in an ultrasonic bath, sonlcate for 
15 s, and immediately analyze, using a suitable elec- 
tronic particie counter equipped with a population 
counter and 140- and 30-|im apertures. 

Acceptance criteria: The average particie size is NMT 
10 jim, and the size of NMT 10% of the particles is 
greater than 40 jim, 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 
resistant containers. 

■ USP Reference Standard* (11) 

USP Silver Sulfadiazine RS 


Silyer Sulfadiazine Cream 


DEFINITION 

Silver Sulfadiazine Cream contains NU 90.0% and NMT 
110.0% of the labeled amount of silver sulfadiazine 
(C,oH*AgN 4 O a S). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard sołution: DissoIve 35 mg of USP Sulfadiazine 
RS in 4 mL of ammonium hydroxide, and add 16 mL of 
methanol. 

Sample sołution: Transfer a guantity of Cream equiva- 
lent to 50 mg of silver sulfadiazine to a stoppered 
50-mL conical fiask. Add 4 mL of ammonium hydrox- 
ide, and mix untii a smooth pastę has been obtained. 
Add 16 mL of methanol, shake for 5 mtn, and filter. 

Developing solvent system: Chloroform, methanol, 
and ammonium hydroxide (7:4:1). Prepare the deveiop- 


ing solvent by first mixing the chloroform and metha- 
nól, then adding the ammonium hydroxide, 

Acceptance criteria: Meets the requirements 

A5SAY 

• Procedurę 

Mobile phase: Acetonitrile, phosphoric acid, and water 
(99:1:900) 

Diluent: Ammonium hydroxide in water (1 in 10) 
Internat standard sołution: 2 mg/mL of sulfamerazine 
in Diluent 

Standard stock sołution: 1 mg/mL of USP Silver Sulfa- 
diazine RS in Diluent 

Standard sołution A: 0.29 mg/mL of USP Silver Sulfadi- 
azine RS prepared by mixing 10.0 mL of Standard stock 
sołution , 20 mL of alcohol, and 5.0 mL of internaI stan¬ 
dard sołution 

Standard sołution B: 14 pg/mL of USP Silver Sulfadia¬ 
zine RS prepared by mixing 2,0 mL of Standard sołution 
A and 40 mL of Mobile phase 

Sample stock sołution: Nominally 0.29 mg/mL of silver 
sulfadiazine prepared as follows, Transfer a quantity of 
Cream equivalent to 10 mg of silver sulfadiazine to a 
50-mL round-bottom centrifuge tubę, Add about 30 mL 
of methanol, tightly seal the tubę with a cap containing 
an inert Irner, and mix, using a vortex mixer, for about 
15 s, Centrifuge for 15 min, Aspirate, and discard the 
methanol. Care should be taken to avoid aspirating any 
of the residue. Transfer 5.0 mL of the InternaI standard 
sołution into the tubę, and add 20 mL of alcohol, Re- 
place the cap, and mix, Heat in a water bath at 60°, 
with pehodic mixing, for 15 min to melt and disperse 
the Cream, Whrle the mixture is still hot, transfer 
10,0 mL of Diluent to the tubę, and cool to room 
temperaturę. 

Sample soiution: Nominally 14 pg/mL of silver sulfadia¬ 
zine prepared by mixśng 2,0 mL of Sampfe stock sołution 
and 40 mL of Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
FIow ratę: 2 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard soiution 8 
Suitability requirements 
Resolutlon: NLT 2,0 between sulfadiazine and 
sulfamerazine 

Relative standard deviation: NMT 2.0% 

Analysis 

Sampłes: Standard soiution B and Sampfe soiution 
Cafculate the percentage of the labeled amount of stlver 
sulfadiazine (G^N^AgN-iOjS) in the portion of Cream 
taken: 

Result = (Ru/R,) x (Cs/Cu) x 100 

Ru = peak response ratio from the Sample soiution 

fij = peak response ratio from Standard soiution B 

Ci = concentration of USP Silver Sulfadiazine RS in 
the Standard sołution (mg/mL) 

Cu = nominał concentration of si(ver sulfadiazine in 
the Sample sołution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

• Minimum Fiu (755): Meets the reguirements 

SPECIFIC TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci 
fjed Microorganisms (62): it meets the requirements of 
the tests for absence of Staphyiococcus aureus, Escherichia 
cofi, Salmonella spedes, and Pseudomonas aeruginosa. The 
total aerobic microbial count does not exceed 23 cfu/a. 
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and the total combined molds and yeasts count does not 
exceed 10 cfu/g. 

* pH (791) 

Analysrs: Determine from the supematant of a 
50-mg/mL mixture of Cream rn water 
Acceptance criteria: 4,0-7,0 

ADDITIONAL REQUIREMENTS 

* Packaglng and Storace; Preserve in collapsible tubes or 
in trght, light-resistant containers, 

* USP Referenci Standards (11) 

USP Silver Sulfadiazine RS 
USP Sulfadiazine RS 


Sulfadiazine Sodium 


C,oH 9 N4Na0 2 5 272,26 

Benzenesulfonamide, 4-amino~N-2*pyrimidinyl-, 
monosodium salt; 

W-Z-Pynmidlnylsulfamlamide monosodium salt [547-32-0], 

DEF1NITION 

Sulfadiazine Sodium contains NLT 99.0% and NMT 100.5% 
of sulfadiazine sodium (CiuH 5 N. t NaCb$), cafculated on the 
dried basis. 

IDENTIFICATION 

• A, 

Sample: 1.5 g 

Analysis: Dissolve the Sample in 25 mL of water, and 
add 3 mL of 6 N acetic acid. A white precipitate of sul¬ 
fadiazine is formed. Coilect the precipitate on a filter, 
wash it well with cold water, and dry at 105 a for 1 h. 
Acceptance criteria 1: The infrared spectrum of the 
residue in Infrared Absorption <197K) matches the infra¬ 
red spectrum of simifarly prepared USP Sulfadiazine RS. 
Acceptance criteria 2: The melting rangę of the resi¬ 
due as determined by the method for Oass la in Meft- 
ing Rangę or Temperaturę (741) is 250 c -254°. 

* B. Identification Tests—General, Sodium (191) 

Sample: 500 mg 

Analysrs: Ignite the Sample , and use the residue, 
Acceptance criteria: Meets the reguirements 

A5SAY 
® Procedurę 

Analysis: Proceed as directed in Nitrite Tltration (451). 
Eacb mL of 0,1 M sodium nitrite is equivalent to 
27.23 mg of sulfadiazine sodium (CioH^N.tNaO^S), 
Acceptance criteria: 99,0%-10G.5% on the dried basis 

IMPURITIES 

® Selenium (291) 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 

Delete the foffowtng: 

Heaw Metals 
Sample: 1,0g 

Analysis: Dissolve the Sample in 25 ml of water, and 
add 5 drops of sodium sulfide T5, 


Acceptance criteria: 20 ppm; any dark color produced 
is not dar ker than that of a blank to which 2 mL of 
Standard Lead Solution (see Heavy Metals (231)) has 
been added, • (oinm ijmWB) 

SPECIFIC TESTS 

* Loss ON Dryinc (731) 

Analysis: Dry at 105° for 2 h, 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in tight, light-resistant 
containers, Storę at 25°, excursions permitted between 
15° and 30°. 

* USP Reference Standards (11) 

USP Sulfadiazine RS 


Sulfadiazine Sodium lojectaon 

DEFINITION 

Sulfadiazine Sodium Injection is a stenie solution of Sulfadia¬ 
zine Sodium in Water for Injection, It contains, in each 
mL, NLT 237.5 mg and NMT 262,5 mg of sulfadiazine so¬ 
dium (CujLbN^NaÓżS). 

IDENTIFICATION 

* A. 

Sample: Nominally 1,5 g of sulfadiazine sodium from 
6 mL of Injection 

Analysis: Dilute the Sample to 25 mL with water, and 
add 3 mL of 6 N acetic add. A white precipitate of sul¬ 
fadiazine is formed. Coilect the precipitate on a filter, 
wash it well with cold water, and dry at 105° for 1 h. 
Acceptance criteria 1: The melting rangę of the resi¬ 
due as determined by the method for Class la in Melt¬ 
ing Rangę or Temperaturę (741) is 25G°-254 C \ 
Acceptance criteria 2: The infrared spectrum of the 
residue in Infmred Absorption (197K) matches the infra¬ 
red spectrum of similarly prepared USP Sulfadiazine RS. 

A5SAY 

* Procedurę 

Sample solution: Transfer a vo3ume of Injection, equiv- 
alent to 500 mg of sulfadiazine sodium, into a beaker or 
a casserole. 

Analysis: Proceed as directed in Nitrite Tltration (451), 
beginning with "Add 20 mL of hydrochloric add". Each 
mL of 0,1 M sodium nitrite is equivalent to 27.23 mg of 
sulfadiazine sodium (CioHgN-jNaCbS), 

Acceptance criteria: 237,5-262.5 mg/roL 

SPECIFIC TESTS 

* Bacterial Endotokins Test (85): NMT 0.1 USP Endo- 

toxin Unit per mg of sulfadiazine sodium 

* PH (791): 8,5-10.5 

* PARTiCULATE Matter in iNjECTiONS (788): Meets the re- 

quirements for small«volume injections 

* OlHER Requirements: Meets the requirements in Injec - 

r ton$ and Implanted Drag Products (1) 

ADDITIONAL REQUfREMENTS 

* FACKACiNG ANO Storace: Preserve in single-dose, light- 

resistant containers of Type I glass. 
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* USP REFERENCE STANDARD5 (11) 

USP Endotoxin RS 
USP Sulfadiazine RS 


SuIfadimethoxine 



CiiHi 4 N 4 0 4 S 310.33 

Benzenesulfonamide, 4-amino-/V-(2,ó-dimethoxy- 
4-pyrimrdmyl)-. 

N , -(2,6-Dimethoxy-4-pynm)dinyl)suifanilamIde [122-11 -2]. 

» SulfadimethoKine eon ta i ns not less than 
98.0 percent and not morę than 102.0 percent of 
C^H^IShC^S, calculated on the dned basis. 

Packagong and storage —Preserze in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

LabeJing— Labei it to indicate that It is for vetennary use 
only. 

USP Reference standard* (11)— 

USP Suifadimethoxine RS 

Idenfafkafion— 

A: Infrared Absorption (197K), 

B; Uitraviolet Absorption (197U)— 

Soiution: 1 in 100,000. 

Medium: alcohol. 

Absorptivlties, ealcufated on the dried basis, at 272 nm do 
not differ by morę than 3.0%. 

C: To about 100 mg, add 3 nil of 2.5 N sodium hydrox- 
ide and 50 ml_ of water, mix untri dissoh/ed, and dilute with 
water to 100 ml. To about 5 ml of this soiution, add 
100 mg of phenol, and heat to boiling. Cool the soiution, 
and add 0.5 ml of sodium hypochlorite TS and 3 drops of 
2.5 N sodium hydroxide: a yellow color is produced. 

D: To about 10 mg dissolved in 2 ml of diluted hydro- 
chloric add, add 3 drops of sodium nitrite soiution (1 in 
100), and dElute with water to 4 mL: the soiution turns yeh 
Iow. Add 1 ml of 2.5 N sodium hydroxide containing 
10 mg of 2-naphthol: a red-orange preerpitate is formed, 
Melting rangę (741): between 197° and 202°. 

Lass on drying (731): Dry it at 105° for 3 hours: it ioses 
not morę than 0,5% of its weight. 

Residua on ignifion (281): not morę than 0.1%. 


Dełete the foIfo win g: 

®Heavy metals, Method H (231): 0.002%,« ( 0 iti C »i 

Assay— 

Mobile phase —Dissolve 6 g of mono basie sodium phos- 
phate in water to make 1000 mL. Adjust with 50% (w/v) 
sodium hydroxEde soiution to a pH of 7.0. Prepare a mixture 
of this sofution and methanol (300:100). Make adjustments 
if necessary (see System Suitobility under Chromatography 
(621)). 

Standard preparation —Quantitatively dissolve an accu- 
rately weighed quantity of USP 5ulfadimethox]ne RS in Mo¬ 
bile phase to obtain a soiution having a known concentra- 
tion of about 0.2 mg per mL. Protect this soiution from 
light. 


Assay preparation— Transfer about 20 mg of Sulfadimetho- 
xine, accurately weighed, to a 100-mL volumetnc fiask, add 
about 75 mL of Mobile phase, and swirl to dissolve. Dilute 
this soiution with Mobile phase to vo!ume, and mix. Protect 
this soiution from light. 

Chromatographic system (see Chromatography (621))— 
ihe liguid chromatograph is egulpped wEtn a 254-nm de- 
tector and a 4,6-mm x 25-cm column that contalns packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę; the tailing factor is not morę than 
1.5; and the relative standard deviation for replicate injec- 
tions is not morę than 1.0%. 

Procedurę —Separately inject equal votumes (about 10pL) 
of the Standard preparation and the Assay preparation Ento 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quam 
tity, in mg, of CizHi^N^O^S in the portion of Sulfadimetho- 
xine taken by the formula: 

100C(rWr 5 ) 

En which C is the conccntration, in mg por mL, of USP Sulfa- 
dimethoxine RS in the Standard preparation; and r u and r$ 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


$u8fadiimetihoxme Solkalble Powder 

» Sulfadimethoxine Soluble Powder contains SuI- 
fadimethoxine Sodium equivalent to not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of sulfadimethoxine 
(C 12 H 14 N 4 0 4 S). 

Packaging and sto rag e— Pres er ve in tight, Ifght-resistant 
containers, and storę at controlled room temperaturę. 
Labelertg —Label Et to indicate that Et is for veterinary use 
only, 

USP Reference standard s (11)— 

USP Sulfadimethoxrne RS 

Identification—Shake a guantity equivalent to about 1 g 
with 5 ml of diluted hydrochEoric add and 10 mL of water. 
Filter, and to the filtrate add 2.5 N sodium hydroxide drop- 
wise until a precipitate forms and redissolves. Add diluted 
hydrochloric add dropwise until a precipitate forms. Coflect 
the precipitate on a very fine filter, and wash it with water 
and with ether: the sulfadEmethoxine so obtained meets the 
requirements for the Identification tests under Suifadimetho- 
xme. 

Minimum fili (755): meets the reguirements. 
pH (791): between 7.0 and 8.0, in a soiution (1 in 20). 

Assay— 

Mobile phase , Standard preparation , and Chromatographic 
system —Proeeed as directed in the Assay under Sulfadimeth- 
oxine . 

Assay preparation —Transfer an accurately weighed por¬ 
tion of Powder, equivafent to about 50 mg of sulfadimetho- 
xine, to a 250-mL volumetric fiask, add about 200 mL of 
Mobile phase f and swirl to dissolve. Dilute with Mobile phase 
to vofume, and mix. Protect this soiution from light. 

Procedurę— Proeeed as directed in the Assay under Suffa- 
dimethoxine . Calculate the quantity, In mg, of sulfadlmetho- 







xjne (C 12 HMN 4 O 4 S) in the portion of Powder taken by the 
formula* 

25QC(r u /t0 

in which C is the concentration, in mg per ml, of USP Sulfa 
dimethoxine RS in the Standard preparation; and fu and r s 
are the peak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Sulfadimethoxine Orał Suspension 

» Sulfadimethoxine Orał Suspension contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of sulfadi- 
methoxine (Ci2H!4N^0 4 S). 

Packaging and storage—Preserve in tight, light rcsistant 
containers, and storę at eontrolled room temperaturę. 
Labeling— Labę! it to indicate that it is for veteri nary use 
only* 

USP Reference standards (11)— 

USP 5ulfadimethoxine RS 

Identification —Shake a quantity equivalen£ to about 
50 mg with 50 mL of water, and add 2.5 N sodium hvdrox- 
tde dropwise until the solution becomes elear. Add dlfuted 
hydrochloric add dropwise until a precipitate forms, Collect 
the precipitate on a very fine filter, and wash it with water 
and with ether: the sulfadimethoxine so obtained meets the 
requirements for the Identification tests under Sulfadimeth - 
oxine. 

pH (791): between 5*0 and 7*0* 

Assay— 

Mobile phase, Standard preparation, and Chromatographic 
system— Proceed as directed in the Assoy under Sulfadimeth - 
oxine * 

Assay preparation —Transfer an accurately measured vol- 
ume of Suspension, previously mixed and free from air bub- 
bies, equivalent to about 50 mg of sulfadrmethoxine, to a 
250-mL volumetnc fiask, add about 200 ml of Mobile phase, 
and swtrl to dissolve. Dilute with Mobile phase to volume, 
and mrx. Protect this solution from figlu. 

Procedurę— Proceed as directed in the Assay under Sulfa- 
dimethoKine. Calculate the quantity, in mg, of sulfadimetho- 
xine (C 12 H 14 N 4 O 4 S) in each mL of the Orał Suspension taken 
by the formula: 

2S<KOV)toi/t$ 

in which V is the volume, in mL, of Orał Suspension taken 
to prepare the Assay preparation; and the other terms are as 
derined therein. 


$uffadimethoxine Tablets 


» Sulfadimethoxine Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of sulfadimethoxine 
(Ci 2 Hi 4 N 4 0 4 S). 

Packaging and storage —Preserve in tight, light-resistant 
containers, and storę at eontrolled room temperaturę* 
Labeling —Label the Tablets to indicate that they are for 
veterinary use only. 


USP Reference standards (11)— 

USP 5ulfadimethoxine RS 

Identification —Shake a guantity of finely powdered Tab¬ 
lets, equivalent to about 1 g of $ulfadimetnoxine, with 5 mL 
of diluted hydrochloric add and 10 mL of water. Filter, and 
to the filtrate add 2*5 N sodium hydroxide dropwise until a 
precipitate forms and redissolves. Add diluted hydrochloric 
add dropwise until a precipitate forms. Collect the filtrate 
on a very fine filter, and wash it with water and with ether: 
the 5 ulfadimethoxine so obtained meets the requirements 
for the Identification tests under $uifodimethoxlne. 
Disintegration (701): 30 mlnutes, 

Uniformity of dosage units (905): meet the require- 
ments, 

Assay— 

Mobile phase , Standard preparation, and Chromatographic 
syste/r?—Proceed as directed in the Assay under Sulfadimeth- 
oxir\e . 

Assay preparation— Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of 5 ulfadimethoxine, 
to a 250-mL yolumetrre fiask, add about 200 mL of Mobile 
phase , and swirl to dissoive. Drlute with Mobile phase to vol- 
ume, and mix* Filter tf necessary to obtain a elear solutton. 
Protect this solution from light. 

Procedurę—Proceed as directed In the Assoy under Suita* 
dimethoxine. Calculate the quantity, m mg, of sulfadimetho- 
xfne (C 12 HHN 4 O 4 S) in the portion of Tablets taken by the 
formula: 

2SQC(r u /rs) 

tn which the terms are as defined therein. 


Sulfadimethoxine Sodium_ 

C, 2 H IJ N 4 NaO.,S 332.31 

Benzenesulfonamide, 4-ajnino-A/-(2 l 6-dimethoxy- 
4-pyrimidinyl)- # monosodium salt. 
A/ l -(2,6-Dimethoxy-4-pyrimidinyl)sulfanilamide monosodium 
salt [1037-50-9]. 

» Sulfadimethoxine Sodium contains not less 
than 98.0 percent and not morę than 102*0 per¬ 
cent of C^HnN^NaO^S, calculated on the dried 
basis* 

Packaging and storage —Preserve in tight, Irght-resistant 
containers, and storę at eontrolled room temperaturę* 
Labeling —Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Sulfadimethoxine RS 

Identification— 

A: To about 100 mg, add 50 mL of water, mtx until dis- 
$ofved, and dilute with water to 100 mL. To about 5 mL of 
this solution add 100 mg of phenol, and heat to boiling. 

Cool the solution, and add 0.5 mL of sodium hypochlorite 
TS and 3 drops of 2.5 N sodium hydfoxide: a yellow color is 
procuced* 

B: The retention time of the major peak tn the chromato- 
gram of the Assoy preparation corresponds to that tn the 
chromatogram of the Standard preparation , as obtained in 
the Assay * 

C: Dissolve 10 mg in 2 ml of diluted hydrochloric acid, 
add 3 drops of sodium nitrite solutton (1 in 100 ), and dilute 
with water to 4 mL: the solution turns yellow. Add 1 mL of 
2*5 N sodium hydroxide containing 10 mg of 2-naphthol: a 
red-oranoe oreciDitate is formed. 


USP Monographs 










pH (791): between 8,0 and 9,5, in a solution (1 in 20). 
Loss on drying <731)—Dry it at 125° for 3 hours: it loses 
not morę than 5,0% of rts weight. 

Defete the fofłowing; 

"Heavy met ais —Dissolve 1.0 g in 25 ml_ of water, and add 
5 drops of freshly prepared sodium sulfide TS: any color pro- 
duced is not darker than that of a control madę with 23 mL 
of water, 2.0 mL of Standard Lead Solution (see Heaw Metals 
(231)), and 5 drops of freshly prepared sodium sulfide TS 

(0.002%), • {Oflldl! 1 |an20 

Assay— 

Mobile phase , Standard preparation , and Chromatographic 
system—Proceed as directed in the Assay under Sulfaoimeth- 
oxine . 

Assay preparation —Transfer about 60 mg of Sulfadi- 
methoxine Sodium, accurately weighed, to a 250-mL vo1u- 
metric fiask, add about 200 mL of Mobile phase, and swirl to 
disso!ve. Dii ute with Mobile phase to volume, and mix. Pro- 
tect this solution from light 

Procedurę —Proceed as directed in the Assay under Sulfa- 
dimethaxine. Calculate the guantity, in mg, of 
Ci 2 HnN,iNa 04 S tn the portion of Śulfadimethoxine Sodium 
taken by the formula: 

(33231 /310,34)(25Q0)(fu / # 5 ) 

fn which 33231 and 31034 are the molecular weights of 
sulfadimethoxine sodium and sulfadimethoxine, respectively; 
and the other terms are as defined therein. 


Sulfadox«ne 



C u HhN,0«S 370.33 

Benzenesulfonamide, 4-a mino-N-(5,ć-dimethoxy- 
4-pyrimidinyl)-; 

/^-(Ś^-Dimeth^y^-pyrimidinylJsuffanifamide [2447-57-6]. 

DEF1NITION 

Sulfadoxine contains NLT 99.0% and NMT 101,0% of 
sulfadoxine (CuHnN.łO^S), calculated on the dried basfs. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. Ultraviolct Absorption (197U) 

Sample solution: 6 pg/mL in 0.1 N sodium hydroxide 
Acceptance criteria: Meets the reguirements 

* C. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Solution A: Add 1 ml of phosphoric acid to water, and 
dilute to 1000 mL, 

Mobile phase: Aeefonitrile and Solution A (17:83) 
Standard solution: 0.4 ma/mL of USP Sulfadoxine RS 
prepared as follows, Dissowe an appropriate amount of 
USP Sułfadoxine RS in a suitable Container with acetoni- 
trile using 17% of the finaf volume, then dilute with 
Solution A to vofume. 

Sample solution: 0.4 mg/ml of sulfadoxine prepared as 
follows. Dissolve an appropriate amount of sulfadoxine 


in a suitable Container with aeetonitrile using 17% of 
the finał volume, then dilute with Solution 4 to volume, 
Chromatographic system 
(See Chromałography (621}, System Suitability .) 

Modę: LC 

Detector: UV 230 nm 

Column: 2.0-mm x 10-cm; 3-jam packing LII 
Flow ratę: 03 ml/min 
Injection voiume: 5 fiL 
System suitability 
Sample: Standard solution 
Suitability reauirements 
Tailing factor: NMT 1,8 
Refative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfadoxine (C 12 Hi 4 N^O.i$) 
in the portion of Sulfadoxine taken: 

Result = {r„/r s ) X (Cs/Cu) X 100 

- peak response from the Sample solution 
r s = peak response from the Standard solution 
Q - concentration of USP Suffadoxine RS tn the 
Standard solution (mg/mL) 

Cu - concentration of Suffadoxine in the Sample 
solution (mg/mL) 

Acceptance criteria: 99.0%-] 01,0% on the dried basis 

IMPURIT1ES 

• Resioue on iGNmoN (281): NMT 0.1% 


Detete the fofłowing: 

•• Heaw Metals, Methad tt (237): 20 ppm. 

- Organic Impurities 

Drtuent: Atcohol and ammonium hydroxtde (9:1) 
Standard solution: 0.10 mg/ml of USP Sulfadoxine RS 
in DHuent 

Sample solution: 20 mg/mL of Sulfadoxine in Dlluent 
Chromatographic system 
(See Chromatograpny (621), Thln-Layer Chromo to- 



Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 10 tli 

Developing solvent system: Chloroform, methanol, 
and dimethylformamide (20:2:1) 

Spray reagent A: 1 -in-10 sofution of sulfuric acid in 
ale o hol 

Spray reagent B: l-in-200 solution of N- 
(l-naphtnyOethylenediamine dihydrochloride in 
alcohol 
Analysis 

Samples: Standard solution and Sample solution 
Separately apply the Sample solution and the Standard 
solution to the Adsorbent , Develop the chromatogram 
in the Developing sofvent system until the solvent front 
has moved about three-fourths of the length of the 
piąte. Remove the piąte from the cham ber, and air 
dry. Spray the dried piąte with Spray reagent A, and 
expose to nitrous fumes generated by addmg 7 M 
sulfuric acid dropwise to a solution containing 10% 
sodium nitrite and 3% potassium iodide, Dry the 
piąte in a current of warm air for 15 min, and spray 
with Spray reagent B. 

Acceptance criteria: No spot in the Sample solution , 
other than the prindpal spot, is greater in size and in- 
ten sity than the spot from the Standard solution . 
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SPECiFIC TESTS 

• Melting Rangi or Temperaturę (741): 197°-200 D 

• LOSS ON DflYING (731) 

Anaiysis: Dry at 105° for 4 h, 

Acceptance cnteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Pre$erve in welTcIosed, light- 
resistant containers. 

• USP Referenci Standard* (11) 

USP Suifadoxtne RS 


Sulfadoxine and Pyrimethamine Tablets 

DEFINITION 

Su)fadoxine and Pyrimethamine Tablets contain NLT 90.0% 
and NMT 110,0% of the labeled amount of sulfadoxine 
(C^HmN^S) and NLT 90.0% and NMT 110.0% of the 
labeled amount of pyrimethamine (Ci 2 HnCIN^). 

IDENTIFICATION 


Change to read: 

* A, The retentron times of the major peaks of the Sample 

solution correspond to those of the Standard solution for 
pyrimethamine and sulfadoxine, a aosnq3s obtained in 
tne Assay , 

* B. 

Dlluent: Ammonium hydroxide and methanol (1 in 50) 
Standard solution A: 10 mg/ml of USP Sulfadoxine RS 
in Diluent 

Standard solution B: 0.5 mg/mL of USP Pyrimethamine 
RS In Diluent 

Sample solution: Vigorously shake 700 mg of finely 
ground Tablet powder with 50 mL of Diluent for 3 min, 
and filter. 

Chromatographic system 

(See Chromatography <621), ThimLayer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silrca 
gel mixture 

Application volume: 10 pL 

Developing solvent system: Heptane, chloroform, so¬ 
lution of methanol in alcohol {1 in 20), and gtacial 
acetic acid (4:4:4:1) 

Anaiysis 

Samples: Standard solution Ą Standard solution B t and 
Sample solution 

Allow the solvent front to move about two-thirds of the 
length of the piąte, remove the piąte, dry, and ex- 
amine under short-wavelength UV Itght 
Acceptance cnterra; The values of the principal spots 
from the Sample solution correspond to the R f values of 
the principal spots from the corresponding Stondord 
solution. 

ASSAY 


Change to tead: 

* PROCEDURĘ 

Solution A: 1 mL of phosphoric acid in lOOOmL of 
water 

Mobile phase: Acetonitrile and Solution A (17:83) 

Standard solution: 0.4 mg/mL of USP Sulfadoxine RS 
and 0.02 mg/ml of USP Pyrimethamine RS prepared as 
follows. Transfer suitable amounts of USP 5ulfaaoxjne 
RS and USP Pyrimethamine RS to a suitable yolumetric 


fiask, Dissolve in acetonitrile using about 17% of the 
finał fiask vofume, Ehen di lute with Solution A to 
volume, 

Sample stock solution: Transfer an equivaient of about 
200 mg of sulfadoxine and 10 mg of pyrimethamine 
from NLT 10 finely powdered Tablets to a 100-ml volu- 
metnc fiask. Add about 28 mL of acetonitrile and soni- 
cate for about 30 min, Allow to cool and dilute with 
Solution A to vo!ume, 

Sample solution: Nominaily 0,4 mg/mL of sulfadoxtne 
and 0,02 mg/mL of pyrimethamine in Mobile phase 
from Sample stock solution. Pass through a PVDF filter of 
0,45-j.tm porę size. Discard the frrst 5 ml and use the 
remaining filtrate, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 2.0-mm x 10-cm; 3-jim packing LII 
Flow ratę: 0.3 mL/min 
Injection volume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: *NLT 1 ~$avshq between pyrimethamine 
and sulfadoxine 

Tailing factor: NMT 1.6 for sulfadoxine; NMT 2.0 for 
pyrimethamine 

Relative standard deviation: NMT 2.0% *for both 
sulfadoxine and pyrimethamineAuiMo 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
sulfadoxine (C12H14N4O4S) and pyrimethamine 
(CiaHijCIN^) in the portion of Tablets taken: 

Result - (ru/r 5 ) x ( C$/Cu ) x 100 

ru - peak response of sulfadoxine or 

pyrimethamine from the Sample solution 
r s = peak response of sulfadoxine or 

pyrimethamine from the Standard solution 
Cs = concentration of USP 5uffadoxine RS or USP 
Pyrimethamine RS in the Standard solution 
(mg/ml) 

C u = nominał concentration of sulfadoxine or 
pyrimethamine in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%“110,0% each for sulfadox- 
ine and pyrimethamine 

PERFORMANCE TESTS 

* DIS SOLUTION (711) 

Medium: pH 6,8 Phosphate Buffet , prepared as directed 
in Reagents, Indicotors, and Solutions—Buffer Solutions; 
1000 ml 

Apparatus 2; 75 rpm 
Time: 30 min 

Anaiysis: Determine the percentage of the labeled 
amounts of sulfadoxine (Ci 2 Hi 4 N^U 4 S) and 
pyrimethamine (C^HTaCJN*) dissolved, using the proce¬ 
durę sel forth in the Assay f making any necessary 
modifications. 

Tolerances: NLT 60% (Q) of the labeled amounts each 
of sulfadoxine (C 12 H[ 4 N 4 0 ,,S) and pyrimethamine 
(CijHnCIN^) is dissolved. 

* Uniformity OF Dosage UnitS (905), Content Uniformity*. 

Meet the requirements with respect to sulfadoxine and 
to pyrimethamine 

ADDITIONAL REQUIREIVIENTS 

* Packaging and Storage: Preserve in welhclosed, light- 

resistant containers. 
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• USP Reference Standards <11> 
USP Pyrimethamine RS 
USP Sulfadoxine RS 


Sulfamethazine 



CiiHuNjOjS 278.33 

Benzenesulfonamide, 4-ammo-N-(4,6-dimethyl- 
2-pyrimidinyl)-. 

jVi-(4,ó-Dimethyl-2-pyrimidinyl)sulfanifamide [57-68-1]. 

^ Sulfamethazine contains not less than 99.0 per- 
cent and not morę than 100,5 pereent ol 
CuH^OaS, calculated on the dried basis. 

Packaglng and starage—Preserve in well-closed, light-re- 
srstant containers, 

USP Reference standards {11 >— 

USP Sulfamethazine RS 

Clarity and color af solution —Dissolve 1.0 g in a mix- 
turę or 20 mL of water and 5 mL of 1 N sodium hydroxide: 
the solution is elear and not morę deeply colored than pale 
yellow. 

I d e n t if i cat i o n— 

A: Infrared Absorption (197K). 

8: To 0.10 g add 10 ml of water and just sufficient so¬ 
dium hydroKide solution (1 in 250) to give a faint pink spot 
on phenolphthatein paper. Add 5 drops of cupric sulfate TS: 
a yellow-green predpitate is formed, and it becomes brown 
on standing, 

Melting rangę (741): between 197° and 200°. 

Acidity —Oigest 3.0 g with 150 mL of carbon dioxide-free 
water at 70° for about 5 minutes, stirring occasionally to 
maintain suspension of the test specimen. Cool the mbtture 
rapidly rn an ice bath to 20 ±0.5°, with mechanrcal stirring. 
Rlter immediately, with vacuum, omitting washing of the 
solid but dryina it thoroughly by suction. Add 2 drops of 
thymolphthalein TS to 25,0 mL of Lhe filtra te, and ti tratę 
with 0.1 N sodium hydroxide V5. To a second 25,0-mL por- 
tion of the filLrate add 10 mL of hydrochforie add. Cool the 
mixture to 15°, and titrate with 0.1 M sodium nitrite VS as 
directed under Nitrite Titrotion (451): the vo!ume of 0.1 N 
sodium hydroxide consumed does not exeeed the volume 
of 0.1 M sodium nitrite consumed by morę than 0.5 mL. 
Loss on drying (731)—Dry about 1 g, accurately weighed, 
at 105° for 2 hours: it loses not morę than 0,5% of its 
weight. 

Residne on ignition (281): not morę than 0,1%. 
SelenEum (291): 0.003%, a 200-mg test specimen being 

used. 


Dęte te the folłowlng: 

*Heavy met ais, Method li (231): 0.002%,# mtw na *2 oi&> 

Ordinary impurities (466)— 

Tesf solution: acetone. 

Standard solution: acetone. 

Eluant: a mixture of ethyl acetate, methanol, and am- 
monium hydroxide (17:6:5). 


Visualization: 11. 

Assay —Proceed with Sulfamethazine as directed under Ni* 
trite Titrotion (451). Each ml of 0,1 M sodium nitrite is 
equivalent to 27.83 mg of CuHuN^S* 


Sulfamethazine Cranulated 


» Sulfamethazine Granulated contains 
Sulfamethazine mixed with suitable diluents, car- 
riers, and inactive ingredients. It contains not less 
than 90.0 pereent and not morę than 110.0 per- 
cent of the labeled amount of sulfamethazine 
(C.jHuNhChS). 

Packaglng and storage— Preserve in well-closed contain- 
ers. Avoid morsture and exce$$ive heat, 

La be ling— La bel it to indicate that it ts for veterinary use 
only. Label it also to indicate that it is for manufacturing, 
Processing, or repackaging, 

USP Reference standards (11)— 

USP Sulfamethazine RS 

Identification—The chromatogram of the Assay prepara- 
tion obtained as directed in the Assay exhibits a major peak 
for sulfamethazine, the retention time of which corresponds 
to that exhibited in the chromatogram of the Standard prep- 
aration obtained as directed in the Assay. 

Loss on diying (731)—Dry it rn vacuum at 60° for 5 hours: 
il bses not morę than 10% of its weight, 

Powder fineness (811): not less than 95% passes a No, 
20 sleve, and not morę than 10% passes a No, 80 sieve. 
Assay— 

Mobile phase— Prepare a mixture of water, methanol, and 
q lada I acetic add (68:30:2), Make adjustments if necessary 
fsee System Suitability under Chromatography (621)). 

Extractant —Prepare a mixture of 0.15 N hydrochloric 
acid and methanol (3:1). 

Standard preparation —Prepare a solution of USP 
Sulfamethazine RS in Extractant having a known concentra- 
tion of about 0.01 mg per mL. 

Assay preparation —Transfer about 5 g of Sulfamethazine 
Cranulated, accurately weighed, to a suitable Container, add 
250.0 ml of Extractant f and shake by mechanrcal means for 
2 hours, Allow the mixture to settłe, storlng the mixture in a 
refrigerator if settling is allowed to conti nue overnight. Filter 
a portion of the supernatant, and transfer 10,0 mL of the 
elear filtra te to a 100-mL volumetric fiask. Dii u te with Ex- 
tractont to volumą and mix. Transfer 5.0 mL of this solution 
to a 200-mL volumetric fiask, di lute with Extractant to vol- 
urnę, and mix. Pass a portion of this solution through a filter 
having a 0.5-pm or finer porosi ty, and use the fil tratę as the 
Assay preparation. This solution contains about 0.01 mg of 
sulfamethazine per mL, 

Derivatizing reagent —D?ssolve 6.0 g of dimethylamino- 
benzaldehyde in 200 ml of glacial acetic acid, add 120 ml 
of methanol and 80 ml of water, mix, and degas. Prepare 
this reagent daily. 

Chromatographk system— The liquid chromatograph is 
equipped with a guard column that contains packing LI, a 
4.ó-mm x 25-cm analyticai coiumn that contains 10-pm 
packing 11, a separate pump to deliver the Denvatizing rea¬ 
gent vla a T-junction installed immediately posteolumn, a 
posteolumn derivatization coil consisting of 3-m x 0.5-mm 
inside-drameter polytef tubing, a flow celi, and a 450-nm 
detector. The Mobile phase flow ratę is about 2 mL per min¬ 
utę, and the Dedvatizing reagent flow ratę is about 1 mL per 
minutę. Chromatograph the Standard preparation , and re- 
cord the peak responses as directed for Procedurę: the ca- 
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padły factor, ^ for the sulfamethazine peak is not less than 
2.0; and the relative standard deviation for replicate injec- 
tions is not morę than 3.5%. 

Procedurę —SeparateJy inject egual volumes (about 
100 pL) of the Sfondam preparation and the Assay prepara- 
tbn into the chromatograpn, record the thromatograms, 
and measure the responses for the sulfamethazine peaks, 
Calculate the quantity, in mg, of sulfamethazine 
(Ci 2 Hi,N, 0 2 S) m eacn g of tne Sulfamethazine Granufated 
taken by the formula: 

100,000(C / H/)(rLT / fs) 

tn which C is the concentration, in mg per mL, of U5P 
Sulfamethazine RS in the Standard preparation; W is the 
quantity, in g, of Sulfamethazine Granulated taken to pre- 
parę the Assay preparation; and fu and r$ are the 
sulfamethazine peak responses obtained from the Assay 
preparation and the Standard preparation , respectively. 


Sulfamethizole 



C g H, 0 N<O 2 $ 2 270.33 

Benzenesulfonamide, 4-amino-W-(5-methyJ-l ,3,4-thiadiazol- 
2-y\y t 

/^-(S-Methyll^A-thiadiazol^-yl) sulfanilamide [144-82-1]. 

OEFINITION 

Sulfamethizole contains NLT 98.0% and NMT 101.0% of 
sulfamethizole (CsHioN^O^Sa), talculated on the dried 
basis. 

IDENTIFICATION 
« A. 0NFRARED ABSORPTION (197M) 

• B. 

Sample: 0.1 g 

Anaiysis: Ada 5 ml of 3 N hydrochloric acid to the 
Sample , and boli gently for 5 min. Coof in an ice bath, 
then add 4 ml of 1% sodium nitrite solution, add water 
to make 10 ml, and place the mixture in an ice bath 
for 1 0 min. To 5 ml of the cooled mixture add a solu- 
tion of 50 mg of 2-naphthol in 2 mL of 10% sodium 
hydroxide solution. 

Acceptance criteria: An orange-red precipitate is 
formed, and it darkens on standing, 

® G. 

Sample: 20 mg 

Anaiysis: Suspend the Sample tn 5 mL of water, add 
dropwise 1 N sodium hydroxide untll dissolved, then 
ado 2 or 3 drops of cuprrc sulfate TS. 

Acceptance criteria: A Jight green precipitate is 
formed, and it does not change on standing. 

• D. The retention time of the major peak of tne Sample 

solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Mobile phase; Methanoi, glacial acetic acid, and water 
(30:1:69) 

Standard stock solution: 0,4 mg/mL of USP 
Sulfamethizole RS in methanoi 
Standard solution: Sug/mL of USP Sulfamethizole RS 
from the Standard stock solution in Mobile phase 
Sample stock solution: 0.4 mg/mL of Sutfamethizofe in 
methanoi 


Sample solution: 8 jug/mL of Sulfamethizole from the 
Sample stock solution in Mobile phase 
Chromatographic system 
(See Chromatogrophy (621 ), System Suitobllity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 ml/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effidency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfamethizole 
{C 9 H 10 N 4 O 2 S 2 ) in the portion of Sulfamethizole taken: 

Result = { ro/r s ) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s - concentration of USP Sulfamethizole RS in the 
Standard solution (pg/mL) 

Cu = concentration of Sulfamethizole in the Sample 
solution (jjg/ml) 

Acceptance criteria: 98.0%-101,0% on the dried basis 

IMPURITIES 

• RESIDUE ON 0GNITION <281): NMT 0.1% 
o Chloride and Sulfate, Chloride (221) 

Sample solution: A 25.0-mL portion of the filtrate pre- 
pared in the test for Acidity 

Acceptance criteria: 0,014%; shows no morę chloride 
than corresponds £0 0.10 mL of 0.020 N hydrochloric 
acid. 

* CHLORIDE AND SULFATE, Sulfate (221) 

Sample solutron: A 25.0-mL portion of the filtrate pre- 
pared in the test for Acidity 
Acceptance criteria: 0.04%; shows no morę sulfate 
than corresponds to 0.20 mL of 0.020 N suffuric acid, 

» Selenium (291): NMT 0.003% 


Defete the fóltowing: 

*• Heaw Metals, Method tl (231); NMT 20 pg/g# 1- 

fsrv 2018 ) 

* 0RDINARY BMPURITIES (466) 

Standard solution: Methanoi 

Sample solution: Methanoi 

Eluant: Acetone 

Visualization: 1 

Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 

* Melting Rangę or Temperaturę (741): 208 D -212° 

« Acidity 

Sample: 2.0 g 

Anaiysis: Digest the Sample with 100 mL of water at 
70° for 5 min, cool immediately to about 20°, and fil- 
ter. To 25.0 mL of the filtrate add 2 drops of phenol- 
phthaletn TS, and titrate with 0,10 N sodium hydrox- 
ide. Save the remainder of the filtrate for the lests for 
Chloride and Sulfate. 

Acceptance criteria; NMT 0.50 mL is required for 
neutralization. 

® Loss ON DRYING (731) 

Anaiysis; Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

* Clarity and Color of Solution 

Sample: l.Og 

Anaiysis: Dissolye the Sample in 20 mL of water and 
5 ml nf 1 N sndh im hs/drnxrrlp 
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Acceptance criteria: The solution is cfear and not more 
than pale yellow. 

ADDITIONAL REQUIREMENTS 

• Packaging and Sto ragę: Preserve in well-closed, light- 
resistant containers. 

• USP Reference Standards (11) 

USP Sulfamethizole RS 


Sulfamethizole Orał Suspension 

DEFINITION 

Sulfamethizole Ora! Suspension contarns NLT 90.0% and 
NMT 110.0% of the labeled amount of sulfamethizole 
(CpHmIShOzSz), in a buffered aqueous suspension. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sample: Equivalent to 500 mg of sulfamethizole from 
Orał Suspension 

Analysis: Transfer the Sample to a 50-mL centrifuge 
tubę, add 30 mL of water, mix, and centrifuge the mix- 
ture. Decant, and discard the supernatant, Resuspend 
the residue in 15 mL of water, mix, and centrifuge the 
mixture. Decant, and discard the elear supernatant. Re- 
peat the washing procedurę an additional two times. 
Dissolve the residue in a mixture of 10 mL of 6 N am- 
monium hydroxide and 10 mL of water, and filter. 

Warm the filtrate until most of the ammonia is expelled, 
cool, and add 6 N acetic add until the mixture is dis- 
tinctly acid. A precipitate of sulfamethizole is formed. 
Collect the precipitate on a filter, wash it well with cold 
water, and dry at 105* for 2 k 

Acceptance criteria: The infrared spectrum of the resi¬ 
due matches the infrared spectrum of similarly prepared 
USP Sulfamethizole RS. 

ASSAY 

* Procedurę 

Sample: An equivalent to 500 mg of sulfamethizole 
from Orał Suspension 

Analysis: Transfer the Sample to a beaker. Add 50 mL of 
water and 20 ml of hydrochloric add, stir until dii- 
solved, cool to 15°, and slowly titrate with 0.1 M so- 
dium nitrite VS. Determine the endpoint potentiometri- 
cally using suitable etectrodes. Each mL of CLI M 
sodium nitrite is equi'valent to 27.03 mg of 
sulfamethizole (CoHioN^OA). 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TESTS 

Uniformity of Dosage Units (905): Meets the reguire- 
ments for Orał Suspension packaged in single-unit 
containers 

* Deliverable Voluivie (698); Meets the reguirements for 

Orał Suspension packaged in muftiple-unit containers 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Sulfamethizole RS 


Sulfamethizole Tablets 


DEFINITION 

Sulfamethizole Tablets contain NLT 95.0% and NMT 
105.0% of the labeled amount of sulfamethizole 
(C*H ic >N 40 2 S 2 ). 


IDENTIFICATION 

* A. Infrared Absgrption (197M) 

Sample: Equivalent to 500 mg of sulfamethizole from 
finely powdered Tablets 

Analysis: Triturate the Sample with 5 ml of chloroform, 
and transfer to a smali filter. Wash with another 5-mL 
portion of chloroform, and discard the filtrate. Triturate 
the residue with 10 mL of 6 N ammonium hydroKide 
for 5 min, add 10 ml of water, and filter. Warm the 
filtrate until most of the ammonia is expelled, cool, and 
add 6 N acetic acid until the mixture is distincfly acid, A 
precipitate of sulfamethizole is formed. Collect the pre¬ 
cipitate on a filter, wash it well willi cold water, and 
dry at 105° for 2 k 

Acceptance criteria: The infrared spectrum of the resi¬ 
due matches the infrared spectrum of similarly prepared 
USP Sulfamethizole RS. 

* B. The retention trme of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol, gladal acetic acid, and water 
(30:1:69) 

Standard stock solution: 0.4 mg/mL of USP 
Sulfamethizole RS in methanol 
Standard solution: 8 pg/mL of USP Sulfamethizole RS 
from the Standard stock solution in Mobile phase 
Sample stock solution: Nominally 0.4 mg/mL of 
sulfamethizole prepared as follows. Transfer an equiva- 
lent to 40 mg of sulfamethizole from NLT 20 finely 
powdered Tablets to a 250-rrrL screw-capped bottle. 

Add 100,0 mL of methanol to the bottle, cap the bot¬ 
tle, shake by meehanka! means for 30 min, and filter. 
Sample solution: 8 jig/mL of sulfamethizole from the 
Sample stock solution in Mobile phase 
Chromatographk system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; IG-pm packing LI 
Flow ratę: 1 mL/min 
fnjection vo!ume: 50 \il 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Column efficiency: NLT 2000 theoretical plates 

Tarling factor: NMT 2,0 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
sulfamethizole (CgH 10 NjO 7 S 2 ) in the portion of Tablets 
ta kem 

Result = (rtz/rs) x ( Q/Cu ) x 100 

fu = peak response from the Sample solution 

n - peak response from the Standard solution 

Cs - concentration of USP Sulfamethizole RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of sulfamethizole in the 
Sample solution (pg/mL) 

Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TESTS 
® Dissolutidn (711) 

Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Prepare a solution having a known 
concentration of USP Sulfamethizole RS in Medium. 
Sample solution: A frltered portion of the solution 
under test, suitably diluted with Medium 








Instruments! condrtions 

(See Ultraviolet-Visible Spectroscopy <857).) 

Modę: UV 

AnaJytical wavelength: Absorption maximum at 
about 267 nm 

Analysis: Calcu late the percentage of the fabeled 
amount of sulfamethizole (C9H10N4OŻS2) dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of 
sulfamethizole (C^HtoN^O^S^) Is dissolved. 

• Uniformity of Ddsage UNrrs (905): Meet the 
reguirements 

ADDITIONAŁ REQUIREMENTS 

• Packaging and Storage: Preserve In well-closed 

containers, 

• USP Reference Standards (11) 

USP Sulfamethizole RS 


SuIfamethoxałole 



C10H11N1O3S 253.28 

Benzenesulfonamide, 4-amino-N-(5-methyl-3H50xazGlyl)-; 
N l -(5-Methyl-3-isoxazolyl)sulfanifamtde [723-46-6]. 

DEFINJTI0N 

Sulfamethoxazole contains NLT 99.0% and NMT 101,0% of 
sulfamethoxazole (CioHnNjOsS), calculated on the dtied 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. Ultraviolet Absorption (197U) 

Analytical wavelenqth: 257 nm 
Sample solution: IG|jg/mL in sodium hydroxide solu- 
tion (1 in 250) 

Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 2.0%. 

* C. 

Sample solution; Dissolve 100 mg in 2 mL of hydro- 
chloric acid. 

Analysis: To the Sample solution add 3 mL of sodium 
nitnte solution (1 in 100) and 1 mL of sodium hydrox- 
ide solution (1 En 10) containing 10 mg of 2-naphthoJ. 
Acceptance criteria; A red-orange predpltate is 
formed. 

A5SAY 

* Procedurę 

Sample solution: 500 mg of Sulfamethoxazoie dis- 
solved in a mixture of 20 mL of gfadal acetic add and 
40 mL of water 
Tltrimetric system 
Modę: Dlrect titration 
Tltrant: 0.1 M sodium nitrite VS 
Endpoint detectlonr Potentiometnc 
Analysis: Add 15 mL of hydroehloric acid to the Sample 
solution. Cool to 15^, andimmediately titrate with 77- 
trant, determining the endpoint potentiometricafly us- 
ing a calomel-platinum electrode system. Each mL of 
0.1 M sodium nitrite is equivalent to 2533 mg of 
sulfamethoxazole (CioHiiNjOiŚ)* 


Acceptance criteria: 99.0%-l01,0% on the dried basis 

IMPURITIES 

* Resioue on Ignition (281): NMT 0,1% 

* SEUNIUM (291) 

Sample: 200 mg 
Acceptance criteria: 30 ppm 

* ORGANIC IMPURITIES 

Standard solution A: Dissolve 100 mg of USP 
Sulfamethoxazole RS in 0.10 mL of ammonium hydrox- 
ide, and di lute with methanol to 10.0 mL, 

Standard solution 8: Dissolve 20 mg of USP Sulfanila¬ 
mide RS and 20 mg of sulfanflic ackf in 10 mL of am¬ 
monium hydroxide, and dilute with methanol to 
100 mL. Transfer 2.0 mL of the solution to a 50-mL vof- 
umetric fiask, add 10 mL of ammonium hydroxide, and 
dilute with methanol to volume. 

Sample solution: Dissolve 100 mg in 0.10 mL of am¬ 
monium hydroxtde, and dilute with methanol to 
10,0 mL 

Chroma tog raphic system 

(See Chromatograpny {62 1), Thin-Łayer Chromato- 
gmnhy,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic srlrca 
gel 

Application yolumes 
Standard solution A: 10 pL 
Standard solution B: 25 pL 
Sample solution: lOpL 

Developing soivent system: Alcohol, n-heptane, chlo¬ 
roform, and glacial acetic acid (25:25:25:7) 

Spray reagent: Dissolve 0.10 g of p-dimethylamino- 
benzaJdehyde in 1 mL of hydroehloric acid, and dilute 
with akohol to 100 mL. 

Analysis 

Sam pies: Standard solution Ą Standard solution B f and 
Sample solution 

Apply the Samples, and allow to dry. Develop the 
chromatogram until the solvent front has moved 
about three-fourths of the length of the piąte, Re- 
move the piąte from the chamber, and allow it to air- 
dry. Spray the piąte with Spray reagent . Sulfamethox- 
azofe produces a spot at about Rf 0,7, sulfanilamide 
at about R f 0.5, and sulfanilic acid at about R f 0.1. 
Acceptance criteria: 0,2%; any spots produced by sul- 
Fanifamide or sulfanilic add from the Sample solution do 
not exceed in size or intensity simiłar spots, occurring at 
the respective Rf vaiues, produced by sulfanilamide or 
sulfanilic acid from Stanaard solution B. 


5PECDFIC TESTS 

» Melting Rance or Temperaturę, Cioss I (741): 

168M 72 ° 

• Loss ON Drying (731) 

Analysis: Dry a sample at 105° for 4 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAŁ REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers, Storę at room temperaturę. 

« USP Reference Standards (11) 

USP Sulfamethoxazole RS 
USP Sulfanilamide RS 
p-Amrnobenzenesulfonamide. 

C*H*N 2 Oj5 172,20 
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Sulfamethoxazole Orał Suspension 


DEFINITION 

5ulfamethoxazole Orał Suspension contams NLT 95.0% and 
NMT 110* *0% of the labeled quantity of sulfamethoxazole 
(CmHnNiOiS). 

IDENTIFICATION 
o A. 

Standard solution: Dissolve 100 mg of U5P 
5ulfamethoxazole RS rn 5 mL of ammonium hydroxide. 
Dilute with methanol to 50,0 mL 
Sample solution: Transfer a guantity of Ora! Suspen¬ 
sion, equivalent to 100 mg of su!famethoxazole, into a 
50-mL centrifuge tubę. Add 5 mL of ammonium hy- 
droxide, and shake gently* Add 25 mL of methanol, 
shake thoroughly for 3 min, centrifuge, decant the su- 
pernatant into a 50-mL volumetric fiask, and difute with 
methanol to volume. 

Chromatographic system 
(5ee Lhromatograpny (621), łhin-Layer Lhromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic siltca 
gel 

Application vo!ume: 50 pt 

Developing soivent system: Alcohol, n-heptane, chlo¬ 
roform, and głacial acetic acid (25:25:25:7) 

Spray reagent: 0,10 g of p-dimethylaminobenzalde- 
hyde in 1 mL of hydrochloric add. Dii u te with alcohol 
to 100 mL. 

Analysis 

Samples: Standard solution and Sampte solution 
Apply the Samples , and ailow the spots to dry. De- 
veiop the chromatogram until the solvent front has 
moved about three-rourths of the length of the piąte. 
Remove the piąte from the deve1oping chamber, 
mark the solvent front, and ailow the soivent to evap- 
orate* Locate the spots on the piąte by lightly spray- 
ing with Spray reagent. 

Acceptance criteria: The Rt value of the pnncipal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

- B. 

Sample: Transfer a guantity of Orał Suspension, equiva- 
lent to 500 mg of sulfamethoxazole, into a 50-mL cen- 
trifuge tubę* Add 25 mL of water, mix, and centrifuge* 
Decant and discard the supernatant, resuspend the resl- 
due in 25 mL of water, mix, and centrifuge again. De¬ 
cant and discard the elear supernatant Repeat the 
washing procedurę an additional two Limes. 

Analysis: Drssolve the resldue from the Sample in 10 mL 
of hydrochloric acid, and add 15 mL of sodium nitrite 
solution (1 in 100) and 5 ml of sodium hydroxide solu¬ 
tion (1 in 10) containlng 10 mg of 2-naphthol. 
Acceptance criteria: A red-orange precipitate is 
produced. 

ASSAY 
9 Procedurę 

Sample solution: Mix a volume of Orał Suspension, 
equivafent to 1 ej of sulfamethoxazole, with 20 mL of 
glacial acetic acid and 40 mL of water* 

Titnmetric system 
Modę: Direct titration 
Titrant: OT M sodium nitrite V$ 

Endpoint deteetron: Potentiometric 
Analysis: Add 15 mL of hydrochloric add to the Sample 
solution, Cool to 15°, and titrate immediately with 77- 
trant , using a calomel-platinum electrode system. Each 
mL of OT M sodium nitrite is equivalent to 25.33 mg of 
sulfamethoxazole (CioHnN 3 OiS). 


Acceptance criteria: 95.0%-110.0% 

PERFORMANCE TESTS 

* UnJformity of Dosage UNITS (905): Meets the require- 

ments for orał suspension packaged in single-unit 
containers 

• Deliverable Vołume (698): Meets the reąuirements for 

orał suspension packaged in multiple-unit containers 

ADDITIONAL REQUIREMENTS 

• Pac k a gin g and Sto race: Preserve in Ught, light-resistant 

containers. 

* U5P Reference Standard* (11) 

USP Suifamethoxazole RS 


Sulfamethoxazole Tablets 


DEFINITION 

Suffamethoxazole Tablets contain NLT 95.0% and NMT 
105*0% of the labeled quantity of 5ulfamethoxazole 
(CioHnNjOłS). 

IDENTIFICATION 

* A. 

Standard solution: Dissolve 100 mg of USP 
Suffamethoxazole RS in 5 mL of ammonium hydroxide. 
Dilute with methanol to 50.0 mL, 

Sample solution: Transfer a quantity of finely powdered 
Tablets, equivalent to 100 mg of sulfamethoxazole, to a 
50-mL centrifuge tubę* Add 5 mL of ammonium hy- 
droxide, and shake gently, Add 25 mL of methanol, 
shake thoroughly for 3 min, centrifuge, decant the su- 
pernatant into a 50-mL volumetric fiask, and dilute with 
methanol to volume. 

Chromatographic system 
(See Chromatograpny (62 1), Thin-Loyer Chromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 50 pL 

Developing solvent system: Alcohol, n-heptane, chlo¬ 
roform, and glacial acetic acid (25:25:25:7) 

Spray reagent: OTO g of p-dimethylaminobenzalde- 
hyde in 1 mL of hydrochloric acid. Dilute with alcohol 
to 100 mL. 

Analysis 

Samples: Standard solution and Sample solution 
Apply the Samples, and ailow the spots to dry. De- 
vdop the chromatogram untif the solvent front has 
moved about three-rourths of the length of the piąte* 
Remove the piąte from the deveioping chamber, 
mark the solvent front, and ailow the solvent to evap- 
orate, Locate the spots on the piąte by lightly spray- 
ing with Spray reagent. 

Acceptance criteria: ' The Rf va!ue of the prindpa! spot 
of the Sample solution corresponds to that of the 5fon- 
dard solution, 

• B. 

Sample: A portion of finely powdered Tablets eq u wa¬ 
leni to 100 mg of sulfamethoxazole 
Analysis: To the Sample add 2 mL of hydrochloric add, 

3 mL of sodium nitrite solution (1 in 100), and 1 mL of 
sodium hydroxide solution (1 in 10) containing 10 mg 
of 2-naphthoL 

Acceptance criteria: A red-orange precipitate is 
formed. 

ASSAY 
« Procedurę 

Sample solution: Disso!ve NLT 20 finely powdered Tab¬ 
lets, equivalent to 500 mg of sulfamethoxazole, with 







20 mL of glactal acetic acid and 40 mL of water, and 
add 15 mL of hydrochloric acid. 

Titrimetric system 
Modę: Direct titration 
Trtrant: OJ M sodium nitrite VS 
Endpoint detection: Paten trometric 
Analysis: Cool the Sample solution to 1 5°, and titrate 
immediately with Ti tran t to a potentiometric endpoint 
using a calomel-platinum electrode system. Each mL of 
OJ M sodium nitrite ts equlvalent to 2533 mg of 
5 ulfamethoxazole (CigHnNjOsS). 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TE5T5 
* Dissglutjon (711) 

Medium: Dilute hydrochloric acid (7 In 100); 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP Suifamethoxazole RS in Me¬ 
dium at a known concentration 
Sample solution: Pass a porlion of the solution under 
test through a suitable filter, and dilute with Medium if 
necessary, in tompanson to the Standard solution. 
instrumentai conditions 
Modę: UV 

Analytical wavelength: 265 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
suifamethoxazale (CioH^NsObS) dissolved. 

Tolerances: NLT 80% (Q) of the labeled amount of 
sulfamethoxazole (CioHn^OjS) is dissoked. 

« Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITtONAL REQU!REMENTS 

® Packaging and Storage: Preserve In welhdosed, light- 
resistant containers. 

« USP Referemce Standards (11) 

USP Sulfamethoxazole RS 


Su lfamethoxazole and Trimethoprim 
injectaora 

DEFIN1TION 

Sulfamethoxazole and Trimethoprim Injection is a stenie so¬ 
lution of Sulfamethoxazole and Trimethoprim in Water for 
Injection, which, when dlluted with Dextrose Injection, is 
suitable for intravenous infuslon. It contains NLT 90.0% 
and NMT 110.0% of the labeled quantlttes of 
sulfamethoxazole (CioHn^ChS) and trimethoprim 
(C 14 H lfl N 4 03). 

IDENTIFICATION 

® A. The Rf values of the principal spots of the Sample 
solution correspond to tnose of the Standard Solutions of 
USP Trimethoprim RS (R f about 0.5) and USP 
Sulfamethoxazole RS (Rf about 0.7), as obtained in the 
Impurities tests. 

ASSAY 

o Procedurę 

Mobile phase: Mix 1400 mL of water, 400 mL of aceto- 
nrtrlle, and 2.0 mL of triethylamine in a 2000-mL volu- 
metric fiask. Allow to eq u i libra te to room temperaturę, 
and adjust with 0.2 N sodium hydroxide or dilute gla- 
cial acetic add (1 in 100) to a pH of 5.9 ± OJ. Ditute 
with water to vo!ume, and pass through a fifter of 0.45- 
pm porę size. 

Standard stock solution: 032 mg/nnl of USP Trimetho¬ 
prim RS and 0.32/ mg/mL of USP Suifamethoxazoie RS 


in methanol, where / is the ratio of the labeled amount, 
in mg, of sulfamethoxazole to the labeled amount, in 
mg, of trimethoprim in the dosage form 
Standard solution: 0.032 mg/mL of USP Trimethoprim 
RS per mL and 0.032/ mg/mL of USP Sulfamethoxazofe 
RS per mL in Mobile phase from Standard stock solution 
Sample stock solution: Transfer a votume of Injection, 
equivąlent to 80 mg of su!famethoxazo!e, to a 50-mL 
volumetric fiask, and ditute with methanol to volume. 
Sampie solution: Nominally OJó mg/mL of 
suEfamethoxazoie in Mobile phase from Sample stock 
solution 

Chromatographic system 

(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 (UL 
System suitabiiity 
Sample: Standard solution 

[Notę —The rdative retention times for trimethoprim 
and suIfamethoxazole are 1.0 and 1.8, respectkely.j 
Suitabiiity requirements 

Resoiution: NLT 5.0 between sulfamethoxazo!e and 
trimethoprim 

Tarł mg factor: NMT 2.0 for trimethoprim and 
sulfamethoxazole 

Relative standard deviation: NMT 2.0% for repiicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tri¬ 
methoprim (Cnf-haNUCh) and sulfamethoxazofe 
(C 10 H 11 N 3 O 3 S) in the portion of Injection taken: 

Result - (ruth) x (Q/C u ) x 100 

r u - peak response of trimethoprim or 

suifamethoxazole from the Sample solution 
r$ - peak response of trimethoprim or 

sulfamethoxazo!e from the Standard solution 
G = concentration of the USP Trimethoprim RS or 
USP Sulfamethoxazole RS In the Standard 
solution (mg/mL) 

Cu - nominał concentration of trimethoprim or 
sulfamethoxazole in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-11 0.0% each of 
sulfamethoxazole (CJ 0 H 1 TN 3 G 3 S) and trimethoprim 
(C 1 .fHtsN. 1 O 3 ) 

IMPURITIES 

o Limit of Trimethoprim E&egradation Product 
Solution A: 0.06 N hydrochloric acid solution 
Standard solution A: 48 mg/mL of USP Trimethoprim 
RS in chloroform and methanol (1:1) 

Standard solution B: 240 j±g/mL of USP Trimethoprim 
RS In a mixture of chloroform and methanol ( 1 : 1 ) from 
Standard solution A 

Sample solution: Transfer a volume of Injection, equlv- 
alent to 48 mg of trimethoprim and 240 mg of 
sulfamethoxazole, to a glass-stoppered, 50-mL centri¬ 
fuge tubę. Add 15 mL of Solution A f and mix. Add 

1 5 mL of chloroform, shake for 30 s, and centrifuge at 
high speed for 3 min. Transfer the supernatant layer to 
a 125-mL separator. Extract the chloroform tayer in the 
centrifuge tubę with 15 mL of Solution A t centrifuge at 
high speed, and add the extract to the separator. Add 

2 mL of sodium hydroxtde solution (100 mg/mL) to the 
solution in the separator, and extract with three 20-mL 
portions of chloroform, collectlng the organie layer in a 
125-mL conical fiask. Evaporate the chloroform under a 
stream of nitrogen to dryness. Dissolve the residue in 

1 mL of a mixture of chloroform and methanol (1:1). 
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Chromatographic system 

(See Chromatography (621), Thin-Layer Chromało* * 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chronnatographic silica 
gel 

Application volume: 10 jul 

Developing solvent system: Chloroform, methanol, 
and ammonium hydroxide (97: 7.5:1) 

Spray reagent: Freshiy prepared mixture of ferric chlo- 
ride solution (100 mg/mL) and potassium ferricyanide 
solution (50 mg/mL) (1:1) 

Analysts 

Samples: Standard solution A t Standard solution B, and 
Sample solution 

Apply the Samples to separata points on the piąte. De- 
velop the chromatogram using Developing sofvent sys¬ 
tem until the solvent front has moved at Teast 12 cm. 
Remove the piąte from the developing chamber, air- 
dry, and spray with Spray reagent. Locate the bands 
by viewing under short-wavelength UV Irght. Trimeth- 
oprim produces a spot at about Rr 0.5, and the tri- 
methoprim degradation product produces a spot at 
about R f 0.6-0.7. [NOTt—There may be spots due to 
concentrate excipients at about Rt 0.1.] 

Acceptance criteria: Any spot from the Sample solution 
at about R f 0.6-0.7 is not greater in stze and intensity 
than the spot produced by Standard solution B at about 
corresponding to NMT 0.5%. 

Limit of Sulfanilamide and Sulfaniuc Acid 
Solution A: Methanol and dehydrated alcohol (5:95) 
Solution B: Dilute 1 mL of ammonium hydroxide with 
Solution A to 100 mL 

Standard solution A: 10 mg/mL of USP Suffamethox- 
azole RS in Solution B 

Standard solution B: 0.05 mg/mL of USP Sulfanilamide 
RS in So/wt/on B 

Standard solution C: 0,03 mg/mL of USP Sulfanilic 
Acid RS in Solution B 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 32 mg of trimethoprim and 1 60 mg of 
sulfamethoxazole, into a 25-mL graduated cylinder. Di¬ 
lute with Solution B to 16 mL, 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromo to- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application voiume: 10 pL 

Developing solvent system: Solution A, heptane, chlo¬ 
roform, and glacial acetic add (30:30:30:10) 

Spray reagent (Modlfled Ehrlicms reagent): 100 mg 
of p-dimethylarninobenzaldehyde in 1 mL of hydro- 
chloric add. Dilute with alcohol to 100 mL. 

Analysis 

Samples: Standard solution A, Standard solution 8, 
Standard solution C, and Sample solution 
Appiy the Samples to separate points on the piąte, De- 
velop the chromatogram in the Developing soivent 
system until the solvent front has moved NLT 12 cm. 
Remove the piąte from the developing chamber, air- 
dry, spray with Spray reagent , and allow the piąte to 
stand for 15 min, Sulfamethoxazole produces a spot 
at about Rt 0,7. 

Acceptance criteria: Any spots from the Sample solu- 
tbn at about Rf 0.5 or 0.1 are not greater in size or 
intensity than spots produced by Standard solution B 
and Standard solution C, respectively, corresponding to 
NMT 0.5% of sulfanilamide and 0.3% of sulfanilic acid. 


SPECfFIC TESTS 

* RH (791): 9.5-10.5 

■ Pyro gen Test (151): Meets the reguirements, the test 
dose being 0.5 mL/kg 

* Particulate Matter in Imjections (788): Meets the re- 
quirements for small-volume injections 

* Other Requirements: It meets the requlrements in tnjec- 
tions and tmplanted Drug Products (1). 

ADDITIONAL R£QUIREMENTS 

* Packaging and Storace: Preserye in single-dose, light- 

resistant containers, preferably of Type I glass. It may be 
packaged in 50-mL multiple-dose containers, 

* Labeling: La bel it to indicate that it is to be diluted with 
5% Dextrose Injection before administration. 

* USP Reference Standards (11) 

USP Sulfamethoxazole R$ 

USP Sulfanilamide RS 
p-Aminobenzenesulfonamide. 

C 6 H*H 2 QzS 172.20 
USP Sulfanilic Acid RS 
Benzenesulfonic acid, 4-amino-, 

C 6 H 7 NOiS 173.19 
USP Trimethopnm RS 


Sulfamethoxazole and Trimethopnm 
Orał Suspension 

DEFINIDON 

Sulfamefhoxazole and Trimethoprim Orał Suspension con- 
:ains NLT 90.0% and NMT 110,0% of the labeled 
amounts of sulfamethoxazole (CioHhN 3 0 3 S) and trimetho¬ 
prim (CnHiaN^Oj)* 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtatned in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Mix 1400 ml of water, 400 mL of aceto- 
nitrife, and 2.0 mL of triethyfamine in a 2000-mL voiu- 
metric fiask, Allow to equilibrate to room temperaturę, 
and adjust with 0,2 N sodium hydroxide or dilute gfa- 
ciał acetic add (1 in 100) to a pH of 5.9 ± 0.1. Dilute 
with water to volume, and pass through a filter of 0.45- 
pm porę size. 

Standard stock solution: 0.32 mg/mL of USP Trimetho¬ 
prim RS and 0.32/ mg/mL of USP Sulfamethoxazole RS 
in methanol, where / is the ratio of the labeled amount, 
in mg, of sulfamethoxazoie to the labeled amount, in 
mg, of trimethoprim in the dosage form 
Standard solution: 0.032 mg/mL of USP Trimethoprim 
RS per mL and 0.032/ mg/mL of USP Suifamethoxazole 
RS per mL in Mobile phase from Standard stock solution 
Sample stock solution: Transfer a volume of Orał Sus¬ 
pension, equivalent to 80 mg of suifamethoxazole, to a 
50-mL volumetric fiask with the aid of 30 mL of metha¬ 
nol. Sonicate the mixture for 10 min with occasiona! 
shaking, Alfow to eguilibrate to room temperaturę, di¬ 
lute with methanol to volume, and centrifuge. Use the 
fiitrate in the preparation of the Sample solution. 

Sample solution: Nominally 0.16 mg/mL of 
sulfamethoxazole in Mobile phase from Sample stock so* 
tutian. Filter the solution. 





Chromatographic system 

(See Chromatograpny (621), System Su i ta hi li ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 30-cm; 10 -pm packing LI 
Fiow ratę: 2 m L/min 
fnjection volume: 20 pL 
System suitability 
Sample: Standard solulion 

[Notę—T he relative retention times for trimethoprim 
and sulfamethoxazole are TO and 1.8, respectively.] 

Suitability requirements 

Resolution: NLT 5,0 between sulfamethoxazole and 
trimethoprim 

Tailing factor: NMT 2.0 for sulfamethoxazo]e and 
trimethoprim 

Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tri¬ 
methopnm (C 14 H 1 SN 4 O 3 ) and sulfamethoxazole 
(CnjHuNaOaS) fn the portion of Orał Suspension takem 

Result - (ru/rs) x (G/Cu) x 100 

fu - peak response of trimethoprim or 

sulfamethoxazole from the Sample solution 
r 5 = peak response of trimethoprim or 

suifamethoxazoie from the Standard solution 
Q = concentration of the USP Trimethoprim RS or 
USP Su3famethoxazole RS in the Standard 
solution (mg/ml) 

Cu - nominał concentration of trimethoprim or 
sulfamethoxazole in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-] 10.0% each of 
sulfamethoxazole (GoHnNjChS) and trimethoprim 
(C 14 H 16 N 4 O 3 ) 

PERFORMANCE TESTS 

* Unifohmity of Dosage Units (905): Meets the require- 
ments for ora] suspension packaged in singłe-unit 
containers 

® Deliverabie Volume (698): Meets the requirements for 
ora I suspension packaged in multiple-unit containers 

IMPURITIES 

* Organ te Impurities 

Solution A: Trlethylamine and water (2,5: 2000), Adjust 
with glaciai acetic acid to a pH of 5.9, 

Solution B: Aeetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

(min') 

Sofution A 

(°h) 

Solution B 

0 

90 

10 

10 

80 

20 

25 

60 

40 

30 

20 

80 

31 

90 

10 

35 

90 

10 


Diluent: Solution A and Solution B (75:25) 

System suitability solution: 1 mg/ml of USP 
SuifamethoxazoEe RS; 0.2 mg/ml of USP Trimethoprim 
RS; 1 |ig/mL each of USP SuTfamethoxazoie M-Gfuco- 
side RS, USP Suifamethoxazole Related Compound C 
RS, and 0.3 pg/ml each of USP Trimethoprim Related 
Compound A RS, USP Trimethoprim Related Compound 
B RS, and USP Diaveridine RS in Diluent 
Standard stock sofution A: 0.3 mg/mL of USP 
$ulfamethoxazole W.rCIucoside RS, and 0,05 mg/ml 
each of USP 5 u!famethoxazole Related Compound C RS 


and USP Sulfamethoxazole RS in Diluent. Sonicate for 5 
min to dissolve. 

Standard stock solution B: 0.03 mg/ml each of USP 
Trimethoprim RS, USP Trimethoprim Related Compound 
A RS, USP Trimethoprim Related Compound B RS, and 
USP Diaveridine RS in DiluenL Sonicate for 5 min to 
dissolve. 

Standard solution: 0.03 mg/mL of USP 5uffamethox- 
azole M-Glucoside RS; 5 pg/mL each of USP 
Sulfamethoxazole Related Compound C RS and USP 
Sulfamethoxazole RS from Standard stock solution A; and 
1 i-ig/mL each of USP Trimethoprim RS, USP Trimetho¬ 
prim Related Compound A RS, USP Trimethoprim Re¬ 
lated Compound B RS, and USP Diaveridine RS from 
Standard stock solution B in Diluent 
Sample solution: Nomrnally 1 mg/ml of sulfamethox- 
azole and 0.2 mg/ml of trimethoprim from a volume of 
Ora! Suspension in Diluent. Sonicate for 15 min in Dilu¬ 
ent before diluttng to finał volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 0.8 mL/min 
Injection voiume; 20 |iL 
System suitability 
Sample: System suitability solution 
Suitability requrrements 

Resofution: NLT 1.5 between trimethoprim and tri¬ 
methopnm reiated compound A; and NLT 15 be¬ 
tween suifamethoxazole and trimethoprim reiated 
compound B 

Relative standard deviation: NMT 2.0% tor¬ 
su ifamethoxazole related compound C, suifamethox- 
azoie Mj-glucoside, diaveridine, trimethoprim, tri¬ 
methoprim related compound A, sulfamethoxazole, 
and trimethoprim related compound B 
Analysis 

Sam pl es: Standard solution and Sample solution 
Calculate the percentage of sulfanrlrc acid and sulfanila- 
mide in the portion of Ora! Suspension taken: 

Resuft = (ru/rs) x (C s /C u ) x 0/f) x 100 

ry - peak response of sulfanilic acid or 

sulfanilamide from the Sample solution 
n = peak response of su[famethoxazoie from the 
Standard solution 

Cs - concentration of USP Sulfamethoxazole RS in 
the Standard solution (mg/ml) 

Cu = nominał concentration of sulfamethoxazole in 
the Sample solution (mg/mL) 

F = re!ative response factor 
Calculate the percentage of sulfamethoxazole reiated 
compound C and sulfamethoxazole AL-glucoside in 
the portion ot Orał Suspension taken: 

Result = (ru/rs) x (Cj/Cy) x 100 

r u - peak response of su3famethoxazole reiated 
compound C or su3famethoxazoIe Mr 
glucoside from the Sample solution 
r 5 = peak response of sulfamethoxazole related 
compound C or sulfamethoxazole N. r 
gfucoside from the Standard solution 
Cs - concentration of USP Sulfamethoxazole 
Related Compound C R5 or USP 
Sulfamethoxazole M-Glucoside RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of sulfamethoxazole in 
the Sample solution (mg/mL) 

Calculate the percentage of diaveridine, trimethoprim 
related compound A, trimethoprim related compound 
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B, and any other unspecified degradation product in 
the portion of Orał Suspension takem 

Result = (r u /n) x (Ci/G) x tOO 

ru - peak response of diaveridine, trimethoprim 
related compound A, trimethoprim related 
compound B, or any other unspecified 
degradation product from the Sample 
solution 

r 5 = peak response of diaveridine, trimethoprim 
related compound A, trimethoprim related 
compound B, or trimethoprim (for any other 
unspecified degradation product) from the 
Standard solution 

C 5 = concentratfon of USP Dtayeridine RS, USP 

Trimethoprim Related Compound A RS, USP 
Trimethoprim Related Compound B RS, or 
USP Trimethoprim RS (for any other 
unspecified degradation product) in the 
Standard sofution (mg/mL) 

Cu - nominał concentration of trimethoprim in the 
i ample sofution (mq/ml_) 

Acceptance cnteria: See Table 2. Disregard limit: 

0 . 01 %. 


Table 2 


Name 

Relative 

Retention 

Ume 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Sulfanilic acid 

0.10 

2.4 

0.3 

Sulfanflamide 

0.32 

1.4 

0.5 

5ulfamethgxazale 
related compound C 

0.36 

— 

0.2 

Sulfamethoxazole 
related compound P 

0.50 

— 

— 

SulFamethoaazole 

M- olucoside 

0.54 

— 

3,0 

Diaveridine 

0.62 

__ 

0.5 

Trimethoprim 

0,71 



Trimethoprim related 
compound A 

0.74 

— 

0.5 

Su 1 f a methoxazol e 
related compound A* 

0.81 


— 

SulFamethoxazole 

TOO 



Trimethoprim related 
compound 6 

TOB 

— 

0.5 

Any other unspecified 
deoradarion product 

— 

— 

0.2 


1 Process related impurlties mon Eto red in the drug subslance. 


SPECIFIC TESTS 

- PH (791): S.G-6,5 

* Alcohol Detehmination, Method II (611): NMT 0.5% of 

alcohol (QH s OH) 

ADDITIONAŁ REQUIREtVIENTS 

o Fackaginc and Storage: Preserve in tight, light-resistant 
containers. Storę at controlfed room temperatura, Protect 
from light 

* USP REFERENCE standards (11) 

USP Alcohol Determination-Acetonkrile RS 
USP Alcohol Determination-Alcohol RS 
USP Diaveridine RS 

5-{3,4-Dimethoxybenzynpyrimidine-2,4-diamine, 
CuH lń N,O a 260.29 
USP Sulfamethoxazole RS 
USP Sulfamethoxazole A/ 4 -Glucoside RS 
4-(Beta-D-giucopyranosylamino)-/S/-(5-methyl-3-isox- 
azolyO-benzenesulfonamide. 

CińHiiNjOaS 415.42 


USP 5ulfamethoxazole Related Compound C RS 
5-Methyl-3-isoxamine. 

CMN^O 98.10 
USP Trimethoprim RS 

USP Trimethoprim Related Compound A RS 
4-Amino-5-(3,4 / 5-trimethoxybenzyl)pyrimidin-2-oL 
ChH^NiO/ 291-30 

USP Trimethoprim Related Compound B RS 
(2,4-Diaminopyrimidin-5-yl)(3,4, 
5*trimethoxyphenyl)metnanone. 

CmHi6N^04 304.30 


Su!famethoxazole and Trimethoprim 
Tablets 


DEFINmON 

Sulfamethoxazołe and Trimethoprim Tablets contain NLT 
93.0% and NMT 107.0% of the labeled amounts of 
sultamethoxazoie (CioHuNiOaS) and trimethoprim 
(C 14 H lfl N 4 0 3 ). 

IDENTIFICATION 
■ A. 

Standard solution A: 0.4 mg/mL of USP Trimethoprim 
RS in methanol 

Standard sofution B: 2 mg/ml of USP Sulfamethox- 
azole RS in methanol 

Sample solution: Transfer an amount of finely ground 
Tablets, equivalent to 4 mg of trimethoprim, to a 10-mL 
volumetric fiask, add 8 mL of methanol, and warno for 
severai min on a steam bath with frequent shaking. 
Cool, dilute with methanol to vofume, and centrifuge 
briefly, 

Chromatographic system 
Modę: TLC 

Application uolume: 5 pL 

Developing solvent system: Chloroform, isopropyl al¬ 
cohol, and diethylarrrine (6:5:1) 

Analysis 

Samples: Standard solution A t Standard solution B, and 
Sample solution 

Apply the Samples to sępa ratę points about 3 cm from 
one end of the piąte, Dry the spots in a current of 
warm air, and oevelop the piąte with Developing sol- 
vent system in a cham ber that is lined with futer pa- 
per. Remove the piąte, dry, and examine under short- 
wavelength UV light. 

Acceptance criteria: The trimethoprim and 
sulfamethoxazole spots from the solution under test 
have the same R f values as the spots from the corre- 
sponding Standard Solutions , 

ASSAY 
• Procedurę 

Mobile phase: Mix 1400 mL of water, 400 mL of aceto- 
nitrile, and 2.0 mL of triethylamine in a 2000-mL volu- 
metric fiask. AJlow to equilibrate to room temperaturę, 
and adjust with 0,2 N sodium hydroxide or dilute gla- 
ciał acetic acid (1 in 100) to a pH of 5.9 ± 0.1. Dilute 
with water to volume, and pass through a filter of 0.45- 
pm porę size. 

Standard stock solution: 0,32 mg/mL of USP Trimetho¬ 
prim RS and 0,32/ mg/mL of USP Sulfamethoxazole RS 
in methanol, where / is the ratio of the labeled amount, 
in mg, of sulfamethoxazole to the labeled amount, in 
mg, of trimethoprim in the dosage form 
Standard solution: 0,032 mg/mL of USP Trimethoprim 
RS per mL and 0.032/ mg/mL of USP Sulfamethoxazo!e 
RS per mL in Mobile phase from Standard stock solution 
Sample stock solution: Transfer from finely powdered 
Tablets (NLT 20), an equiva!ent to 160 mg of 





















I J 


sulfafnethoxazo!e, to a TOO-mL volumetric fiask, Add 
50 mL of methanol and sonicate, with intermittent 
shaking, for 5 min. Allow to eguilibrate to room tem- 
erature, dilute with methanol to volume, and filter, 
se the fil tratę in the preparation of the Sampie 
solution. 

Sampie solution: Nominafly 0,16 mg/mL of 
sulfamethoxazole in Mobile phase from Sampie stock 
solution 

Chromatographk system 

{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 ml/min 
Injectton volume: 2Q^iL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative retention times for trimethoprim 
and sulfamethoxazole are 1.0 and 1.8, respectively,] 
Suitability reguirements 

Resolution: NLT 5.0 between suifamethoxazole and 
trimethoprim 

Tailing factor: NMT 2.0 for sulfamethoxazole and 
trimethoprim 

Relative standard deviation: NMT 2.0% for replrcate 
injections 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amounf of tri¬ 
methoprim {CmHisN^Oj) and sulfamethoxazole 
(C T0 HnN 3 OjS) in the portion of Tablets taken: 

Resuit = ( r u /r s ) x (CdCy) x 100 

rg = peak response of trimethoprim or 

sulfamethoxazoie from the Sampie solution 
r s - peak response of trimethoprim or 

suffamethoxazole from the Standard solution 
Q - concentration of the USP Trimethoprim RS or 
U5P Sulfamethoxazole RS in the Standard 
solution (mg/mL) 

Cu = nominał concentration of trimethoprim or 
suJfamethoxazo!e in the Sampie solution 
(mg/mL) 

Aceeptance criteria; 93.0%-l 07.0% each of 
sulfamethoxazoIe (CioHuNjOaS) and trimethoprim 
(CmHiiN^Oi) 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: USP $ulfamethoxazole RS and USP 
Trimethoprim RS at a known concentration 
Sampie solution: Pass a portion of the solution under 
test through a suitable filter. 

Mobile phase, Chromatographic system, and System 
suitability: Proceed as dfrected in the Assay. 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amounts of 
sutfamethoxazole (C^HuNjOjS) and trimethoprim 
(CmHibN^Oj) dissolved by comparison of the peak re- 
sponses obtained from a filtered aliguot of the solution 
under test with the peak responses rrom the corre- 
sponding component obtained from the Standard 
solution . 

Calculate the percentage of each active component 
dissolved 

Tolerances: NLT 70% (Q) of the labeled amount of 
sulfamelhoxazole (CiqHhN 3 OiS) and trimethoprim 
(C^HtsN.łOa) is dissolved. 


* Uniformjty of Dosage Units (905): Meet the 

reguirements 

ADDmONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

* USP Reference Standard s (11) 

USP Sulfamethoxazole RS 
USP Trimethoprim RS 


Sulfapyridine 



CnHuNiOiS 24 9.29 

Benzenesulfonamidą 4-amino-A/-2-pyridinyl-; 

N , -2-Pyridylsulfanilamide [144-83-2]. 

OEFINITION 

Sulfapyridine contains NLT 99.0% and NMT 100.5% of sulf¬ 
apyridine (CnHuNiOzS), calcutated on the dried basis. 

IDENTIFICATION 

• A. iNFRARED AbSORPTION (197K) 

• B. 

Sampie solution: Add 5 mL of 3 N hydrochionc acid to 
0.1 g of Sulfapyridine. 

Analysis: Boil gently the Sampie solution for 5 min, Ehen 
cool in an ice bath. Add 4 mL of sodium nitrite solution 
(1 in 100), dilute with water to 10 mL, and place the 
mixture in the ice bath for 10 min. To 5 ml of the 
cooled mixture add a solution of 50 mg of 2-naphthol 
in 2 mL of sodium hydroxide solution (I in 10), 

Aceeptance criteria: An orange-red predpitate is 
formed, and it darkens on standing. 

ASSAY 

* Nitrite Titration (451): Each mL of 0.1 N sodium nitrite 

is equivalent to 24.93 mg of sulfapyridine (CnHuNsOaS). 

Aceeptance criteria: 99.0%-l 00.5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

o Selenium (291) 

Sampie: 200 mg 

Aceeptance criteria: 30 ppm 


Delete the foflowing: 

•• HEAW METALS, Method II <231): 20 ppm , (omna , 

SPECIFIC TESTS 

• Mełtinc Rangę or Temperaturę (741): 190°-l93° 

• AC1DITY 

Sampie: 2.0 g 

Analysis: Digest the Sampie with 100 mL of water at 
70° for 5 min, cool at once to 20°, and filter. To 
25.0 ml of the filtrate add 2 drops of phenoiphthalein 
TS, and titrate with 0.10 N sodium hydroxide. 

Aceeptance criteria: NMT 0.20 mL is reąuired for 
neutralization. 

• Loss on Drying (731) 

Analysis: Dry at 105° for 2 h, 

Aceeptance criteria: NMT 0.5% 

• Clarity and Color of Solution 

Sampie solution: 1.0 g in a mixture of 20 mL of water 
and 5 mL of 1 N sodium hydroxtde 


USP Monographs 




Acceptance criteria: The Sample solution is elear and 
not morę deeply colored than pale yellow. 

ADDITIONAL REQUIREMENTS 

* Packaginc and Stokage: Preserve in well-dosed, light- 

resistant containers. 

* USP Reference Standard* (11) 

USP Sulfapyridine RS 


Sulfapyridine Tablets 

DEFINmON 

Sulfapyridine Tablets contarn NIT 95,0% and NMT 105.0% 
of tne labeled quantity of sulfapyridine (CuHnNjChS}* 

IDENTIFICATION 

* A. Melting Rangę or Temperaturę, Class la (741) 

Sample: Equivalent Lo 500 mg of sulfapyridine from 
finely pownereri TahlelA 

Analysis: Triturate the Sample with 5 m!_ of chloroform, 
ancf transfer to a smali filter Wash with another 5-mL 
portion of chloroform, and dlscard the filtra te. Triturate 
the residue with 10 mL of 6 N ammonium hydroxide 
for 5 min, add 10 mL of water, and filter. Warm the 
filtra te until most of the ammonia is expelled, cool, and 
add 6N acetic acid until the reaction is distinctly add. 

A precipitate of sulfapyridine is formed. Collect the pre- 
cipitate on a filter, wash k well with cold water, and 
dry at 105° for 1 h. Also use the precipitate in Identifi¬ 
cation tests B and C. 

Acceptance criteria: The sulfapyridine so obtained 
melts between 189° and 192°. 

* B. INFRARED ABSORPTION (197) 

Sample: Use the precipitate obtained in Identification 
test A „ 

Acceptance criteria: Meet the requirements 

* c. 

Sample solution: Add 5 mL of 3 N hydrochloric acid to 
0,1 g from the precipitate obtained in Identification test 
A * 

Analysis: Boil gently the Sample solution for 5 min, then 
cool in an ice bath. Add 4 mL of sodium nitrite solution 
(1 in 100), dilute with water lo 10 mL, and place the 
mixture in the ice bath for 10 min. To 5 mL of the 
cooled mixture add a solution of 50 mg of 2-naphthol 
m 2 mL of sodium hydroxtde solution (1 in 10). 
Acceptance criteria: An orange-red precipitate is 
formed, and it darkens on standing. 

AS5AY 

* Nitrite Titration (451) 

Sample: Finety powdered Tablets (NLT 20 Tablets) 
equivalent to 500 mg of sulfapyridine 
Analysis: Rroceed as directed in the chapter, beginning 
with "and transfer to a suitabie open vesser. Lach mL 
of 0.1 M sodium nitrite is equivalent to 24,93 mg of 
sulfapyridine (CuHnNiOiS). 

Acceptance criteria: 95.0%-!05,0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: 0,01 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Sulfapyridine RS in Medium 
Sample solution: Filtered portion of solution under test, 
suitably diluted with 0,01 N sodium hydroxide in corn- 
parison to the Standard solution 
Instrumental conditions 
Modę: UV 

Analytieal wavelength: Maximum absorbance at 
about 254 nm 


Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of sulf¬ 
apyridine (CtiHuNjOjS) dissolved. 

Tolerances: NLT 70% (Q) of the labeled amount of sulf¬ 
apyridine (CuHnN^OjS) is dissolved. 

« Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQU1REMENTS 

* Packaginc and Storage; Preserve in well-closed, light- 
resistant containers. 

• USP REFERENCE STANDARDS (11) 

USP Sulfapyridine RS 


Sulfaquinoxaline 



ChHijN 4 0 2 S 300.34 

N , -2-Quinoxalinylsulfanilamide [S9-40-S]. 

DEFINITION 

Suifaquinoxaline contains NLT 98.0% and NMT 101.0% of 
Ct 4 Hi 2 N 40 2 S, calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B* ULTRAVIOLET ABSORPTION (197U) 

Sample solution: lOpg/mL in 0.01 N sodium 
hyaroxide 

Acceptance criteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Mobile phase: 2 g/L of monobasic ammonium phos- 
phate in a mixlure of acetonitrile, glacial acetic acid, 
tetrahydrofuran, ammonium hydroxide, and water 
(400:10:5:2:583), Pass through a filter of 0 + 5-pm or 
finer porę size. 

Standard solution: 0.06 mg/ml of USP Sulfaquinoxa- 
line RS in 0.01 N sodium hydroxide 
Sample solution: 0.06 mg/mL of Sulfaquinoxaline in 
0,01 N sodium hydroxide 
Chroma tog raphit svstem 
(See Chromotograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1 m L/min 
Injectlon size: 15 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taillng ractor: NMT 1 .2 
Rela tive standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfaquinoxafine 
(C 14 H 12 N. 1 O 2 S) in the portion of Sulfaquinoxa1ine taken: 

Result - (rufr$) x (G/Cu) x 100 

ro = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C 5 - concentration of USP 5ulfaquinoxaline RS in 
the Standard solution (mg/mL) 

= concentration of 5 ulfaquinoxaline in the 
Sample solution (mg/mL) 









Acceptance criteria: 98.0%-101.0% on the dried basis 

IMPURITIES 

• Residue on Icnition (281): NMT 0.1% 


Delete the followlng: 

•* Heavy Metals, Method II (231): 20 ppm* (0 H»e»i 1 .^. 2078 ) 

* ORCANIC IMPURITIES 

Sample solution: 4 mg/mL, prepared as follows. Dis- 
solve 400 mg of SulfaquEnoxalme in 4 mL of 1 N so- 
dium hydroxide, dtlute with methanoi to 100 ml, and 
mrx. 

Standard solution A; 0.12 mg/mL of USP Sulfaquinoxa- 
line Related Compound A RS in methanoi 
Standard solution B: 0.04 mg/mL of sujfanilamide in 
methanoi 

Chromatographic system 

(See Chromatogropny (621), Thin-Layer Chromoto- 



Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: Chloroform, methanoi, 
and ammonium hydroxide (60:40:20) 

Anaiysis: Separately appiy each solution to the TLC 
piąte, and proceed as directed in the chapter. When 
the solvent front has moved about three-fourths the 
length of the piąte, remove the piąte from the cham- 
ber, mark the so!vent front, allow it to air-dry, and ex- 
amine the piąte under short-wavelength UV light. 
Acceptance criteria: No spot corresponding to suifa- 
quinoxaline related compound A in the chromatogram 
of the Sample solution is morę intense than the principal 
spot in the chromatogram of Standard solution A (NMT 
3.0%); and no spot, other than the principal spot and 
the suffaquinoxafine related compound A spot, in the 
chromatogram of the Sample solution is morę intense 
than the principal spot in the chromatogram of Sćcn- 
dard solution B (NMT 1.0%). 

5PECIFIC TEST5 

* ACIDITY 

Sample: 2 g 

Anaiysis: Digest the Sample with T00 mL of water at 
about 70* for 5 min, cool to about 20°, and fiiter. Ti- 
trate 50 mL of the fiftrate with 0.1 N sodium hydroxide 
VS to a pH of 7.0. 

Acceptance criteria: NMT 0.2 mL is required 

* Loss on Drying (731): Dry a sample at 1 05° for 4 h: it 

loses NMT 1.0% of its wefght. 

ADDITIONAL REQUIREMENTS 

* PACitAGiNG and Storage: Preserve in well-closed contain- 

ers, protected from light 

* Labeijng: Label it to indicate that it is for veterinary use 

only. 

* USP Reference Standards (11) 

USP 5ulfaquinoxafine Related Compound A RS 
N l t N 2 - Dtejuinoxal in-2-ylsulfan ilamide. 

OzHifiNfiSCb 428.50 
USP 5ulfaquinoxal3ne RS 


Sulfaquinoxaline Orał Solution 

» Sulfaquinoxaline Orai Solution contains the 
equivalent of not less than 90.0 percent and not 
morę than 110.0 percent of the labeled concęn- 
tration of sulfaquinoxalme (C14H12N4O2S). 


Packaging and storage —Preserve in tight, light-resistant 
containers. 

Laheling —Label it to indicate that it is for veterinary use 
only. 

U5P Reference standards (11)— 

USP Sulfaquinoxaline RS 

Identification —The retentron time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay. 

Deliverable volume (698): meets the requ3rements. 
pH (791): not less than 12. 

Assay— 

Mobile phase and Chromatographic system— Proceed as di~ 
rected in the Assay under Sutfaqutnoxalme. 

Standard preparation —Dissoive an accurately weighed 
auantity of USP Sulfaquinoxaline RS in 0.01 N sodium hy- 
droxrde to obtain a solution having a known concentration 
of about 0.7 mg per mL. Dilute an accurateJy measured vol- 
unre of this solution quantitatively with water to obtain a 
solution havlng a known concentration of about 0.15 mg 
per mL. 

Assay preparation— Transfer an accurately measured vol- 
ume of Orał Solution, equiva!ent to about 300 mg of sulfa- 
quinoxaline, to a 2000-mL volumetric fiask, dilute with 
water to volume, and mix. 

Procedurę— Separately inject equal volumes (about 8pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of suifaquinoxa!ine (CuHuN^OjS) in each mL of 
the Orał Solution taken by the formula: 

2000(0/10(^/0) 

in whlch C Is the concentration, in mg per mL, of USP Suifa- 
qulnoxaline RS in the Standard preparation, V\ s the voiume, 
in mL, of Orał Solution taken to prepare the Assay prepara¬ 
tion, and fu and r$ are the sulfaquinoxaiine peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


Sulfasalazine 



C.bHf.N.OsS 398.39 

Berzoic acid, 2-hydroxy-5^4-[(2-pyndmyiamino)sulfonylJ 
phenyljazo]-: 

5-[[p-(2'Pyridylsulfamoyl)phenyl]azo]salicylic acld [599-794 ]. 

DEFINIT10N 

Sulfasalazine contains NLT 97.0% and NMT 101.5% of 
C^HuNaOsS, calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. PROCEDURĘ 

Standard solution: Use the Standard solution, prepared 
as directed in the Assay . 

Sample soiution: Use the Sample solution , prepared as 
directed in the Assay. 

Acceptance criteria: The visrble absorption spectrum of 
the Sample solution corresponds to that of the Standard 
snlutinn as nhtainpd fmm rhp 
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ASSAY 
« Procedurę 

Sam ple stock solution: 1.5 mg/mL of Sulfasalazine in 
0.1 N sodium hydroxide 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 1000-mL volumetric fiask containing 
750 mL of water, mix, add 20.0 mL of OJ N acetic 
add, and dilute with water to volume. 

Standard solution: 7.5 pg/mL of USP Sulfasalazine R5 
in the same medium as the Sample solution 
Spectrometric conditions 
(See Ultravioiet-Visible Spectroscopy (857).) 

Modę: UV-Vss 

Analytlcal wavelength: Maximum at about 359 nm 
Blank: Water 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Concomitantly determine the absorbances of the 5am- 
ples . Caleulate the percentage of CiaH^N^OsS in the 
portion of Sulfasalazine taken: 

Result = (Au/A0 x (C^/Cu) x 100 

Au - absorbance of the Sample solution 
A s = absorbance of the Standard solution 
C s - concentration of USP Sulfasalazine RS in the 
Standard solution (ug/mL) 

Cu = concentration of Sulfasalazine in the Sample 
solution (pg/mL) 

Acceptance criteria: 97.0%-101.5% on the dried basis 

IMPURIT1ES 
Inorganic Impurities 

* RESIDUE ON iGNITiON (281): NMT 0.5% 

* Chloride and Sulfate, Oifaride <221) 

Analysis: Digest 2.0 g of Sulfasalazine with 100 ml of 
water at 70° for 5 min. Coo! immediately to room tern- 
perature, and filier. Transfer a 25-mL portion of the 
filtrate to a 50-mL beaker (retain the remainder of this 
fil tratę for the Sulfate test). Add 1 mL of nitric add, 
mix, and allow to stand for 5 min. Pass through a fine 
texture, retentive fi [ter paper (Whatman No. 42, or 
eguiyafent). 

Acceptance criteria: The filtrate shows no morę chio- 
ride than corresponds to 0.10 mL of 0.020 N hydro- 
chloric acid (0,014%). 

* Chloride and Sulfate, Sulfate { 221} 

Analysis: Transfer a 25-mL portion of the filtrate from 
the Chloride test to a 50-mL beaker. Add 1 mL of 3 N 
hydrochloric acid, mix, and alfow to stand for 5 min. 
Pass through a fine texture, retentive filter paper 
(Whatman No. 42, or equivafent). 

Acceptance criteria: The filtrate shows no morę sulfate 
than corresponds to 0,20 mL of 0.020 N sulfuric acid 
(0.04%). 

Betele the followtng. 

** Heavy Metals, Method II (231): NMT 20 ppm* * (orfu^i i- 

Jafl-20lG) 

Organie impurities 
® Procedurę 

Standard stock solution: 1 0 mg/mL of USP 
Sulfasalazine RS in a mixture of alcohol and 2 M am- 
monium hydroxide (4:1) 

Standard Solutions: Dllute afiquots of the Standard 
stock solution stepwise with the same medium to ob- 
tain Solutions having concentrations of 200, 150, 100, 
and 2Qpg/mL, corresponding to 2.0%, 1.5%, 1.0%, 
and 0.2%, respectivefy (Standard Solutions A, B, C, and 
D). 


Sample solution: 10 mg/mL of Sulfasalazine in a mix- 
ture of alcohol and 2 M ammonium hydroxide (4:1) 
Chromatographic system 
(See Chromatography (621), Thin-iayer Chromato¬ 
graphy ,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 
Developing solvent system: Chloroform, acetone, 
and formie acid (12:6:1) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter. Allow the spots to 
dry, and develop the chromatogram in an unequili- 
brated chamber until the soivent front has moved 
about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, mark the solvent 
front, dry with the aid of a current of hot air, and 
examine the piąte under short-wave!ength UV light 
Acceptance criteria: The R F value of the prtneipal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. No spots, other than the prindpal spot, 
in the chromatogram of the Sample solution are larger 
or morę intense than the principal spot of Standard 
solution A (2%), and the sum of the intenslttes of any 
secondary spots detected does not exceed 4%. 

SPECIHC TESTS 

o Loss on Drvinc (731): Dry a sample at 105° for 2 h: it 
loses NMT 1.0% of its weight. 

ADDITBONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

« USP REFERENeE 5TANDARDS (11) 

USP Sulfasalazine RS 


Sulfasalazine Tablets 


DEFINITION 

Sulfasalazine Tablets contain NLT 95.0% and NMT 105.0% 
of the labeled quantity of sulfasalazine (CjsHmN^OsS). 

IDENTIFICATION 

* Procedurę 

Standard solution: Use the Standard solution, p repa red 
as directed in the Assoy. 

Sample solution: Use the Sample solution , prepared as 
directed in the Assoy. 

Acceptance criteria: The visible absorption spectrum of 
the Sample solution corresponds to that of the Standard 
solution , as prepared in the Assoy, 

ASSAY 

■ Procedurę 

Sample stock solution: 1.5 mg/mL of sulfasalazine, 
from finely powdered Tablets (NLT 20 tablets), in 0.1 N 
sodium hydroxide 

Sample solution: Transfer 5,0 ml of Sample stock soiu- 
tion to a 1000-mL volumetric fiask containing 750 mL 
of water, mix, add 20,0 mL of 0,1 N acetic acid, and 
diiute with water to volume. 

Standard solution: 7.5 |ig/mL of USP Sulfasalazine RS 
in the same medium as the Sample solution 
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Spectrometrk conditions 

(See Uitravioiet-Visibie Spectroscopy (857).) 

Madę: UV-Vis 

Analytkal wavelength: Maximum at about 359 nm 
Blank: Water 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Concomitantly determine the absorbances of the Sam* 
pies. Calculate the percentage of C ]8 HHN 4 Cb5 in the 
portian of Tablets taken: 

Result = (Ay/As) x (Cs/Cu) x 100 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of U5P Sulfasalazine RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of sulfasalazine in the 
Sample solution (pg/mL) 

Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TESTS 

• DlSSOLUTION (711) 

Medium: pH 7.5 Phosphate Buffer (see Reagents, Indica- 
tors, and Solutions—Buffer Solutions); 900 mL 

Apparatus 1: 100 rpm 
Time: 60 min 
Detector: UV 358 nm 

Standard solution: USP Sulfasalazine RS In Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter. Dilute with Medium , if net- 
essary, to a concentration that is similar to the Standard 
solution ; 

Tolerances: NLT 85% (Q) of the labeled amount of 
CitH^NiOsS is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reąuirements 

ADD1TIONAJL REQUIREMENTS 

* Fackaging amd Storage: Preserve in well-closed 

containers. 

• USP REFERENCE STANDARD* (11) 

USP Sulfasalazine RS 


Sulfasalazine Delayed-Release Tablets 

DEFINmON 

Sulfasalazine Delayed-Release Tabfets contain NLT 95.0% 
and NMT 105.0% of the labeled amount of sulfasalazine 
(CigHnN^iOsS), 

IDENTIFICATION 
* A. 

Standard solution and Sample solution: Proceed as di- 
rected in the Assay. 

Acceptance criteria: The visible absorption spectrum of 
the Sample solution torresponds to that of the Standard 
solution , as prepared in the Assay . 

ASSAY 
■ Procedurę 

Standard solution: 7.5 pa/mL of USP Sulfasalazine R5 
in the same medium as the Sample solution 
Sample stock solution: Nominalfy 1.5 mg/mL of 
sulfasalazine prepared as follows. Dissolve an approprb 
ate amount of sulfasalazine from finely powdered Tab¬ 
lets (NLT 20) in 0,1 N sodium hydroxide in a suitable 
volumetric fiask. 

Sample solution: Nominałly 7.5 jig/mL of sulfasalazine 
prepared as follows. Transfer 5.0 mL of the Sample stock 


solution to a 1000-mL volumetric fiask containing 
750 mL of water. Mix, add 20,0 mL of 0.1 N acetic 
acid, and dilute with water to volume. 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy <857),) 

Modę: UV 

Analytical wavelength: Maximum at about 359 nm 
Blank: Water 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
Concomitantly determine the absorbances of the 
Samples , 

Calculate the percentage of the labeled amount of 
sulfasalazine (C 1g Hi 4 N 4 0*S) in the portion of Tablets 
taken: 

Result = (AJ A $ ) x (Cs/Cu) x 100 

Au - absorbance of the Sample solution 
As s= absorbance of the Stondord solution 
Cs = concentration of USP Sulfasalazine RS in the 
Stundard solution (jig/mL) 

Cu = nominał concentration of sulfasalazine in the 
Sample solution (pg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711): Proceed as directed in the Procedurę 
for Method B in Apparatus i and Apparotus 2, Delayed- 
Release Dosoge Forms. 

Acid stage 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1; 100 rpm 
Time: 120 min 

At the end of 120 min, determine the amount of 
sulfasalazine (CiaHt 4 N 4 0sS) dissolved by using the fol- 
lowing method. 

Mobile phase: Isopropanol, acetonitrlle, water, and 
glacial acetic add (11:7: 22: 0.4) 

Standard solution: 55.6 pg/mL of USP Sulfasalazine 
RS in 0.1 N sodium hydroxide 
Sample solution: Pass about 7 mL of the solution 
under test through a membranę filter of 0.45-pm porę 
size. 

Chromatographk system 
(See Chromatography (621), System SuitabilityJ) 

Modę: LC 

Detector: UV 254 nm 
Oolumn: 4.6-mm x 25-cm; S^im packing LI 
Ffow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Holi —The retention time for sulfasalazine is about 7.7 
min.] 

Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfasalazine (CiaHi 4 N 4 OsS) 
dissolved: 

Result = (ru/ń) x (Q/L) x V x 1 00 

fu = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Sulfasalazine RS in the 
Standard solution (mg/mL) 

L = label claim (mg/Tablef) 

V ~ volume of Medium, 900 mL 
Tolerances: NMT 10% of the labeled amount of 
sulfasalazine (Ci&HuN 4 Os5) is dissolved. 
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Buffer stage 

Medium: pH 7,5 phosphate buffer; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

At the end of 60 min, determine the amount of 
sulfasalazine (C 10 H 14 N 4 O 5 S) dissolved by usług the 
chromatographic method as described in Add stage. 
Tolerances: NIT 85% (Q) of the labded amount of 
sulfasalazine (CibHmN^OsS) is drssolved, 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

ADDITfONAL REQU1REMENT5 

* Packaging and Storage: Preserve in weil-ciosed 
containers. 

USP Reference Standard® 01) 

U5P Sulfasalazine RS 


Sulfathiazole 



GHęNsChS; 255.32 

Benzenesulfonamide, 4-amlno-N-2-thiazQlyk 
N ? “2‘Thiazolyisulfanilamide [72-74-0]. 

» Sulfathiazole contains not less than 99.0 per- 
cent and not morę than 100.5 percent of 
C9H9M3O2S2, calculated on the aried basis. 

Packagmg and storage—Preserve in wetl-dosed, light-re- 
sistant containers, 

USP Reference sfandards (11)“ 

USP Sulfathiazole RS 
identafkateon— 

A: Infrared Absorption (197K). 

B: To 100 mg add 5 mL of 3 N hydrochloric acid, and 
boil gently for about 5 minutes. Cool in an ice bath, add 

4 mL of sod rum nitrite solution (1 in 7 00), dilute with water 
to 10 mL, and place the maturę in an ice bath for 10 min¬ 
utes. i o 5 mL of the cooled mixture add a solution of 

50 mg of 2-naphthol in 2 ml of sodium hydroxide solution 
(1 in 10 ): an orange-red predpitate rs formed, and it dark- 
ens on standing, 

Melting rangę, Class l (741): between 200° and 204°. 
Aodity—Digest 2 g with 100 mL of water at about 70° for 

5 minutes, cool at nnre tn ahniJt 20°, and filier Utratę 
25 mL of the fiitrate with 0.10 N sodium hydroxide, using 
2 drops of phenolphthalem TS as the indicator: not morę 
than 0.5 mL is reauired to produce a pink coJor. (Retain the 
remainder of the fiitrate for the tests for Chhride ( 221 ) and 
for Sulfate (221).) 

Hoss on drymg (731)—Dry it at 105° for 2 hours: it loses 

not morę than 0.5% of its weight 

Residue on ggnition (281): not morę than 0.1%. 

ChEoride (221)—A 25-mL portion of the fiitrate prepared as 

directed in the test for Addity shows no morę chloride than 

corresponds to 0.10 mL of 0,020 N hydrochloric acid 

(0.014%), 

Sulfate (221)—A 25-mL portion of the fiitrate prepared as 
directed in the test for Addity shows no morę sulfate than 
corresponds to 0,2 mL of 0,02 N sulfuric acid (0.04%). 


Oefete the fotlowing; 

*Heavy metaSs, Method H (231): G.GG2%,# (offidoiMan- 2 or»> 

Ordinary impurities (466)— 

Test solution: methanoL 
Standard solution: methanoL 

Eluant: a mixture of 1-propanol and 1 N ammonium 
hydroxide (22:3). 

Visualization: 1 . 

Assay—Proceed with Sulfathiazole as directed under Nitrite 
Titration (451). Each mL of 0.1 M sodium nitrite is equiva- 
lent to 25.53 mg of CgHsNsOzSj- 


SŁiBfimpyrazcme 



C 23 H 20 N 2 O 35 404.48 

3,5-Pyrazolidinedione, 1,2-diphenyl-4-[2-(phenylsulffnyl) 
ethyl]-; 

1,2-Dlphenyl-4-[2-(phenylsulfinyl) ethyl]-3,5-pyrazolidine- 
dione [57-96-5]. 

DEFINITBON 

SuEfinpyrażone contains NIT 98.5% and NMT 101 .5% of 
C 13 HZ 0 N 2 O 3 S, calculated on the dried basis, 

mmimcAJiOH 

« A. Infrared Absorption (197K) 

o B, The retention time of the major peak from the Sample 
solution corresponds to that from the 5tor ?dard solution, 
as obtained in the test for Organie Impuhties. 

A55AY 
<» Procedurę 

Sample: 600 mg of SuJfinpyrazone 
Analysis: Dissoke the Sample m 50 mL of neutralized 
alcohoi, with slight heating. Add pbenoiphthalein TS. 
Titrate with 0.1 N sodium hydroxide VS. Each mL of 
0.1 N sodium hydroxide is equlvalent to 40,45 mg of 
C23H20N2O3S. 

Acceptance errteria: 98,5%-101,5% on the dried basis 

IMPURITflES 

fnorganic Impuntfies 

o Residue on Hgnition (281): NMT 0.1% 

Dełete the fotlowing: 

*• HEAVY Metals, Method tl (231): NMT 10 ppm# (omu 1 - 

|;in- 20 Tfl) 

Organie Impurlties 
fi Procedurę 

Solution A: Acetonitrile and tetra hydratu ran (4:1) 
Mobile phase: Solution A and dilute phosphoric acid (3 
in 1000) (7:13) 

Solution B: 0.1 N aeetic add, 0.1 N potassium hydrox- 
ide, and water (6:5:14). Adjust to a pH of 5,0, 

Diiuent: Acetonitrile and Solution B (4:1) 

Standard solution: 10 pg/mL of USP 5 ułfinpy rażone RS 
in Diiuent 







Sample solution: 2 mg/mL of Sulfinpyrazone in Diiuent 
Chromatographk system 
(See Chromatcgraphy {621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 3 ml/min 
injection size: 10 pi 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for sulfinpyrazone is about 
4.0—4.6 mm.] 

Suitability reąuirements 
Tailing factor: NMT 2.0 
Reiative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Separately iniect equal volumes (about 10 |iL) of the 
Standard solution and the Sample solution into the 
chromatograph, record the chromatograms, and 
measure the responses of the major peaks. 
Acceptance criteria: The sum of the peak responses, 
other than that of the sulfinpyrazone peak, from the 
Sample solution is NMT four times the sulfinpyrazone 
peak response from the Standard soiution (2.0%), and 
no single peak response is greater than twice the sulfin¬ 
pyrazone peak response from the Standard solution 
( 1 . 0 %). 

SPECIFEC TESTS 

* Loss ON Drying (731): Dry a sample at 105° for 2 h: it 

loses NMT 0.5% of its wejght 

ADDITIONAL REQUIREMENT5 

* Packaging and Storace: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Su Ffinpyrażone RS 


Sulfinpyrazone Capsules 

DEFINITION 

Sulfinpyrazone Capsules contain NIT 93.0% and NMT 

107.0% of the labeled amount of sulfinpyrazone 
(CnHioNjOiSJ. 

IDENTIFICATION 

* A. 

Soiution A: 5% of methanol in dehydrated alcohol 

Sample: Equivałent to 400 mg of su ffinpy rażone from 
Capsules 

Analysis: Boil the Sample in 20 mL of Soiution A, and 
filter. Add water to the filtrate until the solution be- 
comes turbid, allow to stand until ciystals form (1-2 h), 
remove the crystals by filtration, and dry at 105 ' J for 1 
h. 

Acceptance criteria: The sulfrnpyrażone obtained mefts 
between 1 28° and 134 a . 

* B. INFRARED ABSORPTION (197K) 

Sample: Use the sulfinpyrazone crystals obtained from 
Identification test A under Sulfinpyrazone. 

Acceptance criteria: Meet the reguirements 

ASSAY 

fi PROCEDURĘ 

Solution A: Acetonitrile and tetrahydrofuran (4:1) 

Solution B; Diluted phosphoric acid (3 in 1000) 

Mobile phase: Solution A and Solution B (35:65) 

Internal standard solution: 2 mg/mL of benzoic acid 
rn acetonitrile 

Standard soiution: 0.5 mg/mL of USP Sulfinpyrazone 
RS prepared as follows, Transfer 100 mg of USP Sulfin¬ 


pyrazone RS to a 200-mL volumetric fiask. Add 100 mL 
of acetonitrile, mix, add 10.0 mL of Internal standard 
solution , and dilute with acetonitrile to volume. Filter, 
discarding the ftrst 5 ml of the filtrate. 

Sample solution: Nominally 0.5 mg/mL of sulfinpyra¬ 
zone prepared as follows. Remove, as completely as 
possiole, the contents of NLT 20 Capsules, weigh, and 
mix. Transfer a portion of the powder, equivalent to 
100 mg of sulfinpyrazone, to a 200-mL volumetric fiask. 
Add 100 mL of acetonitrile, mix, add 10.0 mL of Inter¬ 
nal standard solution, and dilute with acetonitrile to vol- 
u me. Filter, discarding the first 5 mL of the filtrate. 
Chromatographk system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 235 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 3 mL/min 
Injection vo!ume: lOpL 
System suitability 
Sample: Standard solution 

[Ngte —The relative retention times for benzoic add 
and sulfinpyrazone are about 0.2 and 1 . 0 , 
respectwely,] 

Suitability requirements 

Resolution: NLT 13 between the benzoic acid and 
sulfinpyrazone peaks 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sampte solution 
Calculate the percentage of the labeled amount of sul- 
finpyrazone (C 23 H 20 N 2 O 1 S) in the portion of Capsules 
taken: 

Result = (Ru/R$) x (QJC U ) x 100 

Ru = peak response ratio of sulfinpyrazone to the 
internal standard from the Sampte solution 
Ri j - peak response ratio of suIfinpyrażone to the 

internal standard from the Ś\ ton dard solution 
Cs = concentration of USP Sulfinpyrazone RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of sulfinpyrazone in the 
Sample solution (mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

* DissoLimoN (711) 

Medium: pH 6.8 Phosphate Buffet (see Reagents, indica- 
tors , and Solutions—Buffer Solutions); 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: Prepare a solution having a known 
concentration of USP Sulfinpyrazone RS in Medium. 
Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium 
Instrumental conditions 
(See Ultraviołet-Vi$ible Spectroscopy (857),) 

Modę: UV 

Analyttcal wavelength: Absorption maxtmum at 
about 259 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of sulfinpyrazone 
(C 23 H 20 N 2 O 3 S) dissolvea, 

Tolerances: NLT 75% (Q) of the labeled amount of suh 
finpyrazone (C 23 H 20 N 2 O 3 S) is dissoJyed. 

* UNIFORMITY OF DOSAGE UNITS (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed 
containers. 
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• USP Reference Standard; (11) 
USP Sulfinpyrazone RS 


Sulfinpyrazone Tablets 


Ri - peak response ratio of sulfinpyrazone to the 
interna! standard from the Standard soiution 
Cs = concentration of USP Sulfinpyrazone RS in the 
Standard sotution (mg/rnL) 

Cy = nominał concentration of sulfinpyrazone in the 
Sample soiution (mg/ml) 

Acceptance criteria: 93,0%-107,0% 


DEFINITION 

Sulfinpyrazone Tablets contain NLT 93.0% and NMT 
107.0% of the labeled amount of sulfinpyrazone 
(C 23 H 20 N 2 O 3 S}. 

IDENTIFICATION 

* A. 

Sample: Equivalent to 400 mg of sulfinpyrazone from 
finely powaered Tablets 

Analysis: Soil the Sample with 20 mL of alcohol, and 
filter Add water to the filtrate until the soiution be- 
comes turbid, alfow to stand until cmtals form ( 1-2 h), 
remove the crystals by filtration, and dry at 105° for 1 
h. 

Acceptance criteria: The sulfinpyrazone obtained melts 
between 128* and 134°. 

■ B. INFRARED ABSORPTION {197K} 

Sample: Use the sulfinpyrażone crystals obtained from 
Identification test A under Sulfinpyrazone. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Soiution A: Acetonitrile and tetra hydro fu ran (4:1) 
Soiution B: Diiuted phosphonc acid (3 in 1000) 

Mobile phase: Soiution A and Soiution B (35:65) 

Internal standard soiution: 2 mg/mL of benzoic acid 
in acetonitrile 

Standard soiution: 0.5 mg/mL of USP Sulfinpyrazone 
RS prepared as follows, Transfer 100 mg of USP Sulfin¬ 
pyrazone RS to a 200-mL volumetric fiask. Add 100 mL 
oi acetonitrile, mix, add 10.0 mL of Internaf standard 
soiution , and dilute with acetonitrile to volume. Fil ter, 
discarding the first 5 mL of the filtrate. 

Sample soiution: Nominaliy 0.5 mg/mL of sulfinpyra¬ 
zone prepared as follows. Transfer 100 mg of sumnpyra- 
zone from NLT 20 finely powdered Tablets to a 200-ml 
volumetric fiask. Add 100 mL of acetonitrile, mix, add 
10.0 mL of Internal standard soiution , and dilute with 
acetonitrile to volume, Fil ter, discarding the first 5 mL of 
the filtrate. 

Chromatographic system 

(See Chroma tog ropny (621}, System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Column: 4,6-mm x 10-cm; packing LI 
Flow ratę: 3 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard soiution 

[Notę —The relative retention times for benzoic acid 
and sulfinpyrazone are about 0.2 and 1 , 0 , 
re$pectively.] 

Suitability reguirements 

Resolutron: NLT 13 between the benzoic add and 
suifinpyrazone peaks 

Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Caiculate the percentage of the labeled amount of sul¬ 
finpyrazone (C 25 H 20 N 2 O 3 S) in the portion of Tablets 
laken: 


Result - (flu/fls) x (Q /Cu) x 100 

Ru - peak response ratio of sulfinpyrazone to the 
interna! standard from the Sample soiution 


PERFORMANCE TESTS 

* DlSSOUJTlON (711) 

Medium: pH 6.8 Phosphate Buffer (see Reagents, Indica - 
tors, and Solutions—Buffer Solutions ); 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard soiution: Prepare a soiution having a known 
concentration of USP Sulfinpyrazone RS in Medium. 
Sample soiution: A filtered portion of the soiution 
under test, suitably diiuted with Medium 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: Ahsnrplinn maximum at 
about 259 nm 
Analysis 

Sampies: Standard soiution and Sample soiution 
Determine the percentage of sulfinpyrazone 
(Ct 3 H 2 oN 2 0 3 S) dissolved 

Tolerances: NLT 75% (Q) of the labeled amount of sul¬ 
finpyrazone (C 23 H 20 N 2 O 3 S) is dissolved. 

« Uniformity of Do sace Units (905): Meet the 
requirements 

ADD ITI ON AL REQUIREM£NT5 

* PACKACINC AMD Storage: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Sulfinpyrazone RS 


SuIfi$oxazole 



CnHuNjOaS 267.30 

Benzenesulfonamide, 4-aminO“A/-(3,4-dimethy3-5-isoxazolyi)- I 
N l -(3,4-DimethyL5-isoxazolyl)sulfanilamlde [127-69-5]. 

» Sulfisoxazole contains not less than 99.0 per- 
cent and not morę than 101.0 percent of 
CnHnŃjOiS, calculated on the dried basts. 

Packaging and storage —Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Sulfisoxazole RS 
Identification— 

A: Infrared Absorption (1 97 K). 

B: The UV absorption spectrum of a 1 in 1 00,000 solu- 
tion in pH 7,5 phosphate buffer (see Buffer Solutions in the 
section Reagents, Indica tors, and Solutions), prepared by dls- 
soMng about TOOmg of Sulfisoxazole, accurately weighed, 
in lOmL of sodium hydroxide soiution (1 in 250) andadd- 
ing sufficient amounts of the buffer soiution to make 
100 mL, then diluting 10 mL of the resulting soiution with 
the buffer soiution to lOOOmL, exhibits maxima and min¬ 
ima at the same wavelengths as that of a similar soiution of 
US? Sulfisoxazole RS, concomkantly measured. 
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C: Dissolve about 10 mq in 2 ml of 3 N hydrochloric add 
with the aid of heat, cool for 5 minutes in an ice bath, add 
3 drops of sodium nitrite solution {1 in 100), and dilute with 
water to 4 mL: a yeilow sofution is produced. Add 1 ml of 
sodium hydroxtde solution (1 in 10) containing 10 mg of 
2 -naphthol: an orange-red predpitate is formed, 

Melting rangę (741): between 194° and 199 p . 

Los s on drying (731}—Dry it at 105° for 2 hours: it Joses 
not morę than 0.5% of its weight. 

Residue on Jgnltion (281): not morę than 0.1%. 
Selenianu (291): 0.003%, a 200-mg test specimen being 
used. 


Delete the foltowing : 

*Heavy metafs, Method li (231): 0.002%.# (officw ww-aoia) 
Ordinary impurifles (466)— 

Test solution: ethyl acetale. 

Standard solution: ethyl acetale. 

Eluant: a mixture of acetone, cydohexane, and glacial 
acetk add (5:4:1). 
yisualizatton: 1. 

Assay—Place about 800 mg of 5ulfisoxazale, accurately 
weigned, in a 250-mL conicał fiask, add 50 mL of dimethyh 
formamide, shake Lhoroughly to dissolve the solid, add 
5 drops of a 1 in 100 solution of thymol blue in dimethyl- 
formamide, and titrate with OJ N lithium methoxide in tol- 
uene VS lo a bfue endpoint, taking precautions against ab- 
sorption of atmospheric carbon dioxide. Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N lithium methoxide is equivalent to 26.73 mg of 
CnHuNsChS. 


Sulfisoxazo!e Tablets 


» Sulfisoxazole Tablets contain not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of CnHuNjOjS. 

Packaging and storage— Preserve in well-closed, light-re- 
ststant containers. 

USP Reference standards (11)— 
liSP Sulfisoxazole RS 

Identification—Extract a quantity of powdered Tablets, 
equlvalent to about 1 g of su3fisoxazo!e, with 50 mL of alco- 
hol by boiling on a steam bath for 3 minutes, then immedi- 
ately filter into a beaker. Allow to stand until a guantity of 
fine, needleJike crystals form. Cool, filter off the crystals, 
recrystallize from a smali volume of alcohol, and diy at 
105°: the crystals respond to Identification test A under 
5uifisoxazofe. 

Dissolution (711)— 

Medium: dilute hydrochloric acid (1 in 12.5); 900 mL 
Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę — [notę —Because of the pH-dependent naturę 
of the UV absorption spectrum, prepare the standard and 
specimen Solutions in the same strength of add at approxi- 
mately egual concentrations.] Determine the amount of 
CnHijNiOłS dissolved from UV absorbances at the wave- 
lenglh of maximum absorbance at about 267 nm of filtered 
port ton s of the solution under test, suitably diluted with 
water, if necessary, in comparison with a Standard solution 


having a known concentration of USP 5ulfisoxazole RS in 
the same medium. 

ro/eranees—Mot less than 70% of the labeled amount 
of CuH^NtOjS is dissolved in 30 minutes. 

Uniform iły of dosage units (905): meet the reguire- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Weign accurately a portion of the powder, equivaient to 
about 800 mg of sulfisoxazofe, transfer to a 250-mL conical 
fiask, and proceed as directed in the Assay under Sulfisox- 
azole , beginning with "add 50 mL of dimethylformamide." 


Sulfisoxazole Acetyl 



C„H, s N 3 0.,S 309.34 

Acetamide, N-{(4-arninophenyI)sulfonyl]-N~(3,4^dimethyL 
5-isoxazolyl)-. 

W*(3,4-Drmethyl*5-isoxazolyl)-N-sulfanilylacetamide 

[80-74-0], 

» 5ulfisoxazole Acetyl contains not less than 
98.0 percent and not morę than 100.5 percent of 
C^Hi 5 lNh 0 4 S, calculated on the dried basis. 

Packaging and storage— Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Sulfisoxazoie Acetyl RS 
Identification— 

A: Infrared Absorption (197K), 

B: Ultraviolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: alcohol. 

Absorptivities at 290 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Melting rangę (741): between 192° and 195°. 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Ordinary impurities (466)— 

Test solution: methanol. 

Standard solution: methanol 

Eluant: a mixture of toluene and acetone (1:1). 

Visuaiization: 1. 

Change to read: 

Other reguirements —It meets the reąuirements for Resi¬ 
due on igmtion, and# «*Tm*r t jan- 2 oia> Selenium • (omtw 14 * 1 - 2011 ) 
under Sulfisoxazole> 

Assay —Transfer about 1 g of Sulfisoxazole Acetyl, accurately 
weigned, to a 250-mL beaker. Add 15 mL of glacial acetk 
acią swiri to dlssofve, then add 25 mL of hydrochloric acid 
and 80 mL of water Proceed as directed under Nitrite Titra- 
tion (451), beginning with "Cool to about 15°/' Each mL of 
0.1 M sodium nitrite is equivalent to 30.94 mg of 
C 13 H 1 SN 3 O 4 S. 
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Sułfisoxazole Acetyl Orał Suspension 

» Sulfisoxazole Acetyl Orał Suspension contains 
an amount of Sulfisoxazole Acetyl equivalent to 
not less than 93.0 percent and not morę than 
107.0 percent of tne labeled amount of sulfisox- 
azole (CnHtjNjOjS). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standard* * (11)— 

USP Sulfisoxazole Acetyl RS 

Identification —Centrifuge a portron of it, wash the sępa- 
rated solid by centrifugation with severa! portions of water, 
and recrysta llize from not ateohol: the crystals 50 obtalned 
respond to Identification tests A and B under Sulfisoxazole 
Acetyl. 

Unlformity of dosage units (905)— 

FOR ORAŁ SUSPENSION RACKACED fN SłNCLE-UNIT CONTAINERS: 
meets the requirements, 

Deliverabie volume <69S)— 

FOR ORAŁ SUSPENSION PACKACED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements. 
pH (791): between 5.0 and 5,5. 

Assay —Transfer an aecurately measured vo!ume of Orał 
Suspension, previously mixecf, equivalent to about 1 g of 
sulfisoxa 2 ole, to a 250-mL beaker. Add 40 mL of hydrochio- 
ric acid and 25 mL of glacial acetic acid, and swirl to dis- 
so!ve, Cautiously add 100 mL of water, and proceed as di- 
rected under Nłtrite Titration (451), beginning with "Cool to 
about 15°." Each mL of OJ M sodium nitrite is equivalent 
to 26.73 mg of sulfisoxazole (CnHisNsOiS), 


Precipitated Sulfur 

S 32.07 

Sulfur [7704-34-9], 

DEFINITiON 

Precipitated Sulfur contains NLT 99,5% and NMT 100.5% of 
sulfur (S), calculated on the anhydrous basis, 

IDENTIFICATION 

* A, ft burns in the air to sulfur dioxide, which can be 

recognized by its charactenstie odor. 

ASSAY 

* Procedurę 

Sarnple: 60 mg uf Preęipltated Sulfur 

Titrimetric system 
Modę: Direct titration 
Titrant: OJ N sodium hydroxide VS 
Endpoint deteetion: Visua! 

Analysis; Proceed as directed in Oxygen Fiask Combus- 
tion (471X using a 1000-mL fiask and using a mixture 
of 10 mL of water and 5,0 mL of hydrogen peroxide T5 
as the absorbing liquid. When the combustion is com- 
plete, fili the Np of the fiask with water; loosen the stop- 
per; then rinse the stopper, the sarnple hol der, and the 
sides of the fiask with water; and remove the stopper 
assembly, Heat the eon ten ts of the fiask to boli Ing, and 
boil for 2 min. Cool to room temperaturę, add pnenoh 
phthafein TS, and Utratę with Titrant Perform a blank 
determination, and make any necessary correction. Each 
mL of OJ N sodium hydroxfde is equiva!ent to 
1.603 mg of sulfur (S), 


Acceptance criteria: 99.5%-TG0.5% on the anhydrous 
basis 

OT HER COMPONENTS 

* Other Forms of Sulfur 

Sarnple: 1.0 g 

Analysis: Shate the Sarnple with 5 ml of carbon 
disulfide, 

Acceptance criteria: It dissoives quickly, with the ex- 
ception of a smali guantity of insoluble matter that is 
usually present. 

IMPURITIES 

* Residue on Ignition (281): NMT 0.3% 

5PECIFIC TESTS 

* Water Determination, Method i (921): NMT 0.5% 

» REACTION 

Sarnple: 2,0 g 

Analysis: Agitate the Sampie with 10 ml of water, and 
filter. 

Acceptance criteria: The filtrate is neutral to litmws. 

ADDITIONAL REQUIREMENTS 

■ Packaging ano Storage: Preserve in wełhdosed 
containers. 


Sulfur Ointment 


DEFINITION 

Sulfur Ointment contains NLT 9.5% and NMT 10,5% of sul¬ 
fur ($). 


PreciDitated Sulfur 

100 g 

Minera! Oil 

100 a 

White Ointment 

800 g 

To make 

1000 q 


Levigate the Preciptated Sulfur with the MineraI OH to a 
smooth pastę, and then incorporate with the White 
Ointment 


ASSAY 

* Procedurę 

Sarnple: 500 mg in a suitable conical fiask 
Analysis: Add 5 ml of nitric acid and 3 ml of bromine 
to tne Sampie, warm slightfy, and aflow to stand over- 
night, Heat gently on a steam bath until the excess 
bromine has been dissipated. Add 30 mL of water and 
then 30 mL of ether, and swirl to dissoive most of the 
ointment base. Transfer the mixture to a separator, with 
the aid of a 20-mL and a 10-mL portion of ether, fol¬ 
io wed by two 10-mL port i o ns of water. Shake the mix- 
ture, and dra w off the water layer into a suitable beaker 
or fiask. Extract the ether layer with two 40-mL portions 
of water each containing 1 mL of hydrochlorfc acid. 
Heat the combined water extracts on a steam bath to 
remove a II traces of ether. Dii u te the solutlon with 
water to about 200 mL, heat to boiling, and add 
slowly, with constant stirring, about 20 ml of hot bar- 
lum chloride TS, Heat on a steam bath for 1 h, then 
collect the precipitate on a fifter, wash it wel! with hot 
water, dry, and ionite to constant weight The weight 
of the barium sulfate so obtained, muftiplied by 0.1374, 
represents the weight of sulfur (S), 

Acceptance criteria: 9.5%-10.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Package in well-tlosed contain¬ 
ers, and avoid prolonged exposure to excessive heat. 
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Subłimed Sulfur 


s 

Sulfur [7704-34-9]. 


32.07 


DEFfNITiON 

Subłimed Sulfur, dried over phosphorus pentoxide for 4 h, 
contains NLT 99.5% and NMT 100.5% of sulfur ($). 

IDENTIFICATION 

• A. It burns in the air to sulfur dioxide, which can be 

recognized by its characteristic odor. 

ASSAY 

* Procedurę 

Sample: 60 mg of Subłimed Sulfur previously dried over 
phosphorous pentoxide for 4 h 
Titnmetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium hydroxide VS 
Cndpoint detection: Visual 
Anaiysis: Proceed as drrected in Oxygen Fiask Comhus- 
tion (471), uslng a 1000-mL fiask and using a mixture 
of 10 ml of water and 5.0 mL of hydrogen peroxide TS 
as the absorbing liquid. When the comoustion is com- 
plete, fili the lip of the fiask with water; loosen the stop- 
per; then rinse the stopper, sample holder, and sfdes of 
the fiask with water; and remove the stopper assembly. 
Heat the contents of the fiask to boiling, and boil for 
about 2 min. Coof to room temperaturę, add phenol- 
phthalein T5, and titrate with Titrant. Perform a blank 
determination and make any necessary correction. Each 
mL of 0.1 N sodium hydroxide is equivalent to 
1.603 mg of sulfur (S). 

Acceptance criteria: 99.5%-100,5% dried over phos¬ 
phorous pentoxide for 4 h 

IMPURITIES 

* Residue on Icnition <281}: NMT 0,5% 

• Arsenic, Method i (211) 

Test preparatiom Digest 750 mg of Subłimed Sulfur 
with 20 ml of 6 N ammomum hydroxide for 3 h, filter, 
and evaporate the elear fil tratę on a steam bath to dry- 
ness. Add 15 mL of 2 N sulfuric add and 1 mL of 30% 
hydrogen peroxide solution, evaporate to strong fumes 
of sulfur tnoxide, and cool. Add cautiously 10 mL of 
water, and again evaporate to strong fumes, repeating, 
if necessary, to remove any tracę of hydrogen peroxide. 
Cool, and dilute cautiously with water to 35 mL. 
Acceptance criteria: NMT 4 ppm 

5PECIFIC TESTS 

• SOLUBJLJTY iH CARBON PlSULFIDE 

Sample: 1 g 

Acceptance criteria: The Sample dissolves slowiy and 
usually incompietely in about 2 mL of carbon disulfide. 

ADDITIONAL REQUIREMENT5 

* Packacing and Sto race: Preserve in well-cJosed 
containers. 


Sulindac 



C 2 oHi;F0 3 S 356.41 

1 H-lndene-3-acetic acid, 5-fluoro^2-methyM-[[4-(methyl- 
sulfinyl) phenyf]methylene]-, (Z)*; 
ris*5-Fluor0-2-methyM-[{p-metnyl- 
>uJfrnyi)benzylidene]mdene-3-acetic acid [38194-50-2]. 

DEFINITION 

Sulindac contains NLT 98,0% and NMT 102,0% of sulindac 
(CioHT/FOjS), calculated on the dried basis. 

IDENTIFICATION 

* A. iNFRARED ABSORPTiON (197M) 

* B. Ultraviolet Absorption (197U) 

Analytical wavelenqth: 284 nm 
Medium: Hydrochloric add Sn methanol (1 in 120) 
Sample solution: 15 jag/mL in Medium 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%, 

* C. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: 0.1% Formie acid in water 
Solution B: 0.1% Formie acid in acetonitnie 
Mobiie phase: See Tobie 1. 


Table T 


Time 

(min) 

Soiutlan A 

Solution B 

f%> 

0.0 

70 

30 

8.0 

70 

30 

15.0 

10 

90 

18.0 

10 

90 

1S.1 

70 

30 

20.0 

70 

30 


Diluent: Acetonitnle and water (50:50) 

System suitability solution: 0.003 mg/mL each of USP 
Sulindac RS, USP Sulindac Related Compound A RS, 
USP Sulindac Related Compound B R$, and USP Su¬ 
lindac Related Compound C RS in Diluent 
Standard solution: 0.2 my/iuL of USP Sulindac RS in 
Diluent 

Sample solution: 0.2 mg/mL of Sulindac in Diluent 
thromatographic system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 
Detector: 330 nm 

Coiumn: 2.1-mm x 15-cm; 1.7-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 0,3 mL/min 
Injection voIume: 2 pL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for sulindac related 
compound A, sulindac related compound B, and su¬ 
lindac related compound C are 1.25, T.34, and 1.67, 
respectively.] 
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Suitability reguirements 

Resolution: NLT 4.0 between sulindac and sulindac 
related compound A and between sulindac related 
compound A and sulindac related compound B, Sys¬ 
tem suitability soiution 

Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 0.73%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcufale the percentage of sulindac (OdHuFOjS) in the 
portion of Sulindac taken: 

Result = (rufrs) x ( QfC u } x 100 

r y = peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Sulindac RS in the 
Standard soiution (mg/ml) 

Co = concentration of Sulindac in the Sample 
soiution (mg/mL) 

Acceptance criteria: 9S.O%—102.0% on the dried basls 

1MPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Delete the fotłowing: 

*• Hław Metals, Method II (231): 10 ppm* tameM ?^zois) 

• Residual SolvenTS (467) 

5olvent: Dimethylsulfoxide 

Acceptance criteria: Meets the reąuirements except 
that chloroform is NMT 500 ppm 

* ORCANIC IMPURITIES 

Soiution A, Soiution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard soiution: 0.6 pg/mL of USP Sulindac RS and 
3 pg/mL each of USP Sulindac Related Compound A RS, 
USP Sulindac Related Compound B RS, and USP Su- 
lindac Related Compound C RS in Diluent . Sonicate for 
2-5 min. 

Sample soiution: 600pg/mL of Sulindac in Diluent 
Sonicate for 2-5 min. 

System suitability 
Sample: Standard soiution 
Suitability reguirements 

Resolution: NLT 4.0 between sulindac and sulindac 
related compound A and between sulindac related 
compound A and sulindac related compound B 
Re!ative standard deviation: NMT 2.0% for any 
peak 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentages of sulindac related compound 
A, sulindac related compound B, and sulindac related 
compound C in the portion of Sulindac taken: 

Result - (ru/fj) x (C*/C y) x 100 


r y = peak response of the specified impurity from 
the Sample soiution 

r% ~ peak response of the correspondlng related 
compound from the Standard soiution 
Cs == concentration of the corresponding related 

compound in the Standard soiution (pg/mL) 
Cu = concentration of Sulindac in the Sample 
soiution (jig/ml) 

Calculate the percentage of any individual unspecifled 
impunty in the portion of Sulindac taken: 


Result - (fu/n) x (Qf Cy) x 100 

r u — peak response of any individual unspecified 
Imnuritv from the Samole soiution 


n = peak response of sulindac from the Standard 
soiution 

Cs = concentration of USP Sulindac RS in the 
Standard soiution (ug/ml) 

Cu = concentration of Sulindac in the Sample 
soiution (jig/mL) 

Acceptance criteria: See Tobie 2. 


Ta fole 2 


Name 

Relathre 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Sulindac 

1.0 

— 

Sulindac related comoound A* 

1,25 

0.5 

Sulindac related compound B b 

134 

03 

Sulindac related compound O 

1.67 

0.5 

Any individual unspecified 
rrmurity 

— 

0.10 

Tatal łmourities 

— 

1.0 


- r£>-2-p-Fluoro-2-mi:U iyl-1 -[4^inethybulfirły!)bernylidcnc]-1 1 Wnden-3- 
yljacetic add. 

b (Z) . 2 -{5 -FI uo ro-2-methy 1-1 -[4-(methylsulFony1)benzyIJdene]-l H-inden-3- 
y|)cKetSc add. 

= '2)*2-(5 -FI uo ro-2-methy I-1 - [4-( methy I th fo) ben iy\ idene]-1 H-inden3- 
yljacetic add. 

SPECIFIC TESTS 

• Loss ON DRYING (731) 

Analysis: Dry under vacuum at 100° for 2 h. 
Acceptance criteria: NMT 0.5% 

ADDiTlONAL REQU(REMENT5 

• Packaging and Storage: Preserve in well-closed 
containers. 

• USP REFERENCE STANDARD* (11) 

USP Sulindac RS 

USP Sulindac Related Compound A RS 
(£)-2-{5-Fluoro-2-methyl-1-[4“(methyl- 
sulfinyi)benzylidene]-! FMnden- 3 -yl}acetic add. 
C 20 H 17 FO 35 356,41 

USP Sulindac Related Compound B RS 
(Ż}~2-{5- Fluoro-2-methy 1-1 -[4-(methvl- 
suifonyl)benzyIidene]-1 H4nden-3-yf}acetic acid. 
C 20 H 17 FO 4 S 372.41 
USP Sulindac Related Compound C RS 

(2)-2-{5-Fluoro-2-methybl-[4-(methylthio)benzylidene]- 
1 tf-inden-3-yl}acetic acid. 

C 2 oH T 7F0 2 S 340.41 


Sulindac Tablets 

DEFINITION 

Sulindac Tablets contain NLT 90.0% and NMT 110.0% of 
che labeied amount of sulindac (CmHi/FOjS). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

• B. The UV-Vis spectrum of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Soiution A: Add 1 mL of formie acid to water and di- 
lute to 1 L. 
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Solution B: 0.09% Formie acid in acetonitrile 
Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Solution A 

W 

Solution B 

0.0 

70 

10 

8.0 

70 

10 

15.0 

10 

90 

18.0 

10 

90 

18*1 

70 

30 

20.0 

70 

30 


Diluent: Acetonitrile and water (50:50) 

System suitability solution: 0,018 mg/mL each of USP 
Sufindac RS, USP Sultndac Related Compound A RS, 

USP Sulindac Related Compound B RS, and USP Su¬ 
lindac Related Compound C RS in Diluent 
Standard solution: 0.2 mg/mL of USP Sulindac RS in 
Diluent 

Sample solution* Nominally 0.2 mg/mL of sulindac In 
Diluent p repa red as follows* Dissolve 60 mg of sulindac 
from finely powdered Tablets in 70 mL of Diluent in a 
100-mL volumetric fiask. Shake by mechanical means 
for 60 min and diiute with Diluent to volume. Shake for 
another 5 min. Centnfuge the solution for 10 min and 
inject the supematant* 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 330 nm. For Identification test B, use a 
diodę array detector in the rangę of 200-400 nm. 
Column: 2*1 -mm x 15-cm; 1.7-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 0*3 mL/min 
Injection voiume: 2 ]iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę— See Tobie 2 for the relative retention times*] 
Suitability requirements 

Resolution: NLT 4.0 between sulindac and sulindac 
related compound A; NLT 4.0 between sulindac re¬ 
lated compound A and sulindac related compound B, 
System suitability solution 
Taiting factor: NMT 2.G f Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of su¬ 
lindac (CżoHj^FOjS) in the portion of Tablets taken: 

Result = (r u /r$) x (Cs/ C u ) x 100 

fu = peak response from the Sample solution 

O = peak response from the Standard solution 

Cs - concentration of USP Sulindac RS in the 
Standard solution (mg/mL) 

Q = nominał concentration of sulindac in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

• DIS SOLUTION (711) 

Medium; 0.1 M pH 7.2 phosphate buffer prepared as 
directed in Reagents , Indicators , and Solutions—Buffer So- 
lutions , except to use twice the stated quantities of the 
monobastc potassium phosphate solution and of the $o- 
dium hydroxide solution; 900 mL 


Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 20 pg/mL of USP Sulindac RS in 
Medium 

Sampfe solution: Pass 20 mL of the solution under test 
through a suitable fifter, transfer 10 mL of the fil tratę to 
a 100-mL volumetric fiask, and diiute with Medium to 
volume. 

Biank: Medium 
Instrumental conditions 
Modę: UV 

Analytical wayelength; Maximum absorbance at 
about 326 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of su* 
lindac (C^Hi/FO^S) dissolved: 

Result = (Au!A s ) x Cs x D x V x (1 fi) x 100 

Ay - absorbance of the Sample solution 
A* - absorbance of the Standard solution 
Cs - concentration of USP Sufindac RS in the 
Standard solution (mg/mL) 

D - dilutlon volume 

V = volume of Medium , 900 mL 

£ = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of su¬ 
lindac (C^oHwFOjS) is dissolved. 

* UNIFORMiTY 0F DOSAGE UNITS (905) 

Procedurę for content uniformity 
Analysis: Using 1 finely powdered Tablet, proceed as 
directed in the Assay , aajusting the degree of dilution 
used in preparing tne Sample solution to obtain a solu¬ 
tion witn a concentration of 0.5 mg/mL of sulindac, 
and making appropriate corresponding changes in the 
calculation formula to account for the extent of 
dilution* 

Acceptance criteria; Meet the reguirements 

IMPURITIE5 

* ORGANIC iMPURfTIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard solution: 0.018 mg/mL each of USP Sulindac 
RS, USP Sulindac Related Compound A RS, USP Su¬ 
lindac Related Compound B RS, and USP Sulindac Re¬ 
lated Compound C RS in Diluent. Sonicate for 2-5 min 
and mix with inversion. 

Sample solution; Nominally 0.6 mg/mL of sulindac in 
Diluent prepared as follows. Dissolve the equivafent of 
60 mg of sulindac from finely powdered Tablets in 
70 mL of Diluent in a 100-mL vofumetric fiask. Shake by 
mechanical means for 60 min and diiute with D//uer?f to 
volume. Shake for another 5 min. Centnfuge the solu¬ 
tion for 10 min. Collect and inject the supernatanL 
System suitability 
Sample: Standard soiution 
[Notę— See Table 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 4.0 between sulindac and suiindac 
related compound A; NLT 4.0 between sulindac re¬ 
lated compound A and sulindac related compound B 
Relative standard deviatron: NMT 2*0% for any 
peak 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of su¬ 
lindac related compound A, sulindac related com¬ 
pound B, or sulindac related compound C in the por¬ 
tion of Tablets taken: 


Result - (ru/r 5 ) x (Q/C u ) x 100 
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ru = peak response of sufindac related compound 
A, sulindac related compound B, or sulindac 
related compound C from the Sampie 
solution 

- peak response of sulindac related compound 
A, sulindac related compound B, or sufindac 
related compound C from the Standard 
solution 

Q = concentration of the corresponding related 

compound in the Standard solution (mg/mL) 
Cu - nominał concentration of sufindac in the 
Sampie solution (mg/mL) 

Calculate the percentage of any indfviduat unspecified 
impurity in the portion of Tablets taken: 

Resuit - (r^/rj) x (Q/C u) x 100 

fu - peak response of any individual unspecified 
impurity from the Sampie solution 
r 5 = peak response of sufindac from the Standard 
solution 

Ci = concentration of USP Sulindac RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of sulindac in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tanie 2. 


Table 2 


Name 

Re|ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (W 

Sulindac 

TO 

_ 

Sulindac related 
compound A 

1.26 

— 

Sulindac related 
compound B 

1.36 

0.5 

Sulindac related 
compound C 

1 70 

0.5 

lndividual 

unspecified 

impurity 

— 

0.1 

TotaJ rmpunties 

— 

3.0 


il Sulindac related compound A is cpntrolled tn the API. Therefore, no Indl- 
vidual acceptance crileria is needed. Sulindac related compound B and 
suiindac related compound C are bolh degradants and process impuritJes. 


ADDBTIONAL REQUIREMENTS 

Packacinc and Storage: Preserve in well-closed 
contamers. 

• USP Reference Standards (11) 

USP Sufindac RS 

USP Sulindac Related Compound A R5 
(£)-2-(5-Fluoro-2"methyf-1“[4“(methyl- 
sulfinyl)benzylidene] J tf-inden- 3 -yljacetic add. 
C 2 oH T 7 F0 3 S 356.41 
USP Sulindac Related Compound B RS 
(Z)-2-{5-F!uoro-2-methylJ-[4(methyl- 
sulfony])benzylfdenej-l hMnden-3-yf}acetic add. 
C 20 HT 7 FO 4 S 372.41 
USP Sulindac Retated Compound C RS 
(Z)-2-(5-Fluoro-2-methyM-[4-(methylthio)benzylidene]- 
1 H-inden-3-yl}acetic actd. 

C 2 oHt;F0 2 S 340.41 


Su I i so he n zonę 



CwHtjOsS 308.31 

Benzenesulfonic acid, 5-benzoyl-4-hydroxy-2-methoxy-. 
5‘Benzoyl-4-hydroxy-2-methoxybenzenesulfonic acid 
[40 65 - 45 - 6 ]. 

» Sulisobenzone contains not less than 97.0 per- 
cent and not morę than 103.0 percenl of 
C 14 H 12 O 5 S, calculated on the anhydrous basis. 

Packaging and storage—Preser ve in tEght, light-resistant 
containers. 

USP Reference standards <11)— 

USP Sulisobenzone RS 

Identification, UltravioIet Absorption (197U)— 

Solution: 10 pg per mL 
Medium: water. 

Absorptivlties, calculated on the anhydrous basis, do not 
differ by morę than 3.0%. 

Water Determination, Method I (921); not morę than 

2 . 0 %. 

Assay—Accurately weigh about 0.25 g of Sulisobenzone, 
and dissolve in 5 mL of water in a conical fiask. Add 50 mL 
of dehydrated isopropyl alcohol, titratę with OJ N tetrabu- 
tylammonium hydroxide VS, and determine the two 
endpoints potentiometncally. V\ and V 2 are the volumes, in 
mL, of titrant needed to reach the frrst and second 
endpoints, respectively. To determine the blank value 
ceused by tertiary amines present as impurities in the titrant, 
dissolve V^/5 mL of 0.5 N hydrochloric acid VS in 50 mL of 
dehydrated i so pro pyl alcohol, and subseguently add (5 - 
V]fS) mL of water. Titrate with 0 1 N tetrabutylarnmonium 
hydroxfde VS, and determine the two endpoints potentio- 
metrically, Vu and V 2 b are the volumes, in mL, of titrant 
needed to reach the first and second endpoints, respec- 
tively. The blank vaJue W, in mL, is obtained by the 
formula: 

V 2 b — Via 

Calculate the percentage of ChHi 2 0 6 5 in the portion of Su¬ 
lisobenzone taken by the formula: 

30831 ązv, - (V 2 - VW)](1/WO(0.001)100 

in which 30831 is the molecular weight of Sulisobenzone; 
Cis the concentration, in moles per L, of the 0.1 N tetrabu¬ 
tylammonium hydroxide V5; W is the weight, In g, of Su¬ 
lisobenzone taken; 0.001 is the conversion factor for eon- 
verting mL to L; and 100 is the conversion factor to 
percentage. 














Sumatr i ptan 



ChH^NjOjS 295,40 

1 H-lndoie-5-methanesulfonamide, 342-(dimethylamino) 
ethyl]-N-methyl-; 

3-[2-(Dimethylamino)ethyl]-W-methyl-lH4ndole-5- 
methanesulfonamide [103628-46-2]. 

DEFINmON 

Sumatriptan contains NLT 98.0% and NMT 102.0% of su- 
matriptan (CnHiiNjOiS), calculated on the anhydrous 
and solvent-free basis. 

IDENTIFICATION 

* A. INFRARED ABSORPHON <197M) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 
■ PROCEDUR! 

Diluent: Dissolve 3.9 g of monobasic sodium phosphate 
dihydrate in water. Ad]ust with a solution of 50% (w/v) 
sodium hydraxide to a pH of about 6.5, and difute with 
water to 1 L. Mix 750 mL of the this solution with 
250 mL of acetonitrile. 

Buffer: Dissolve 1.7 mL of dibutylamine, 0.6 mL of 
phosphoric acid, and 3.9 g of monobasic sodium phos¬ 
phate dihydrate in water. Adjust with a solution of 50% 
(w/v) sodium hydroxide to a pH of about 6.5, and di- 
lute with water to 1 L, 

Mobile phase; Acetonitrile and Buffer (25:75) 

System suitability solution: 0.28 mg/mL of USP Suma¬ 
triptan Succinate RS and 0.14 mg/mt of USP Suma¬ 
triptan Succinate Reiated Compound C RS in Diluent 
Standard solution: 0.14 mg/mL of USP Sumatriptan 
Succinate RS in Dituent 

Sample solution: 0.1 mg/mL of Sumatriptan in Dituent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 
Column: 4.6-mm x 25-crn; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: lO pL 
System suita bil i ty 

Sam pies: System suita bili ty solution and Standard 
solution 

[Notę—T he relative retention times for sumatriptan suc¬ 
cinate reiated compound C and sumatriptan are 0.9 
and T.0, respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between sumatriptan succinate 
reiated compound C and sumatriptan, System suitabib 
ity solution 

Relative standard deviatton: NMT 1.5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of sumatriptan (G4H31N3O2S) 
in the portion of the sample taken: 

Result = (Wr s ) x (CdC u ) x (M r dM tI ) x 100 

r u - peak response from the Sample solution 


r$ = peak response from the Standard solution 
Ci = concentration of USP Sumatriptan Succinate 
RS in the Standard solution (mg/mL) 

Cu = concentration of Sumatriptan in the Sample 
solution (mg/mL) 

M f ) - molecular weight of sumatriptan, 295.4 
M '2 - mojecular weight of sumatriptan succinate, 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
and solvenMree basis 

IMPURITIES 

* Procedurę 1: Limit of Sumatriptan Related Compound A 

Buffer: Dissolve 77.1 g of ammonium acetate in 
100 ml of water. 

Mobile phase: Methanol and Buffer (90:10) 

Standard solution: 6.25 pg/tnl of USP Sumatriptan 
Succinate Reiated Compound A RS in Mobile phase 
Sample solution: 2 mg/mL of Sumatriptan in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 

Column: 4.6-mm x 25-cm; S-pm packing L3 
Ffow ratę: 2 mL/min 
injection voiume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Refative standard deviation: NMT 5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of sumatriptan reiated com¬ 
pound A in the portion of Sumatriptan taken: 

Result = (ru/n) x (QfC u ) x (Mn/M rf ) x 100 

ru - peak response from the Sample solution 

n = peak response from the Standard solution 

Ci = concentration of USP Sumatriptan Succinate 
Reiated Compound A RS in the Standard 
solution (mg/mL) 

Cu ~ concentration of Sumatriptan in the Sample 
solution (mg/mt) 

M r i = molecular weight of sumatriptan reiated 

compound A, 495.7 

M r ? = molecular weight of sumatriptan succinate 
reiated compound A, 613.8 
Acceptance criteria: NMT 0.6% 

• Procedurę 2 

Diluent and System suitability solution: Prepare as di- 
rected in the Assay. 

Buffer: Dissofye 1.7 mL of dibutylamine, 0,6 mL of 
phosphoric acid, and 3.9 g of monobasic sodium phos¬ 
phate dihydrate in water Adjust with a solution of 50% 
(w/v) sodium hydroxide to a pH of about /.5, and di- 
lute with water to 1 L. 

Mobile phase: Acetonitrile and Buffer (25:75) 
Identification solution: 3 mg/mL of USP Sumatriptan 
Succinate Reiated Impurities RS in Mobile phase 
Sample solution: 2 mg/mL of Sumatriptan in Diluent 
Chromatographic system: Prepare as directed in the 
Assay. After making surę that the resolution criteria are 
met, chromatograph the Identification solution, and re- 
cord the peak responses as directed in the Analysis. 
Identify the peaks according to Table 1 , 

System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 1.5 between sumatriptan succinate 
reiated compound C and sumatriptan 
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Analysis 

Sample; Sample solution 

Calarlate the percentage of each impurity in the por- 
tion of Sumatriptan taken; 

Result = (rufn) x 100 

r u = peak response for each impurity 
r T = sum of aII the peak responses 
Acceptance criteria: See Tobie I. 


Tafcie 1 


Name 

Re!atlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

13-[2-(Dimet hy lamino- 
Woxide)ethył]-1 H4rtdol-5-y!]- 
W-me Lhy 1 meth a n esul fo n a m ide 

03 

0.2 

[3-[2-{Am Inoethyl)]-1 H4ndoL5- 
y l hy Ime tha n e 

su (fonami de 

M 

o;i 

[3-[2-(Methylamino)ethyl]-1 H- 
fndol-S-ylJ-N-methy] 
methanesulfonamide 

0.6 

03 

Sumatriptan sucdnate related 
compound C 

0.9 

0.5 

Sumatriptan 

1.0 

— 

Any individual unspeeified impuri¬ 
ty 


0.1 

Total impurities* 

— 

1.5 


* Indudes the amount of sumatriptan related compound A determined in 
the test for Umil of Sumatriptan Rehted Compound A , 


5PECIFIC TESTS 

• Wat er D eter min ati on, Method I <921}: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

■ Packacsnc ano Storage: Preserve in tight, light-resistant 
containers, Protect from freezing, and storę below 30 a , 

e USP REFERENCE SlANDARDS <11> 

USP Sumatriptan RS 
U5P Sumatriptan Sucdnate RS 
USP Sumatriptan Succinate Refated Compound A RS 
[3-[2-(Dimethylamino)ethyl]-2’[[3-[2-(dtmethylam]no) 
ethyl]-! ^jnaol-5-yl]metnyl]-1 H-indoTS-yl]- 
N-methylmethanesuffonamide succinate salt, 
C 2 jH5?N 5 Oj$ ■ C,H ć 0 4 613,77 
USP Sumatriptan Succinate Related Compound C RS 
[3-[2-(Dimethylamino)ethyl]-1 -(hydroxymethyl)-l H4n- 
dol-5*yl]-W-methy3methanesulfonamiae succinate salt 
CuHjaNiOjS ■ 0,5C 4 H 6 a, 384.47 

USP Sumatriptan Succinate Related Impurities RS 
Mixture of sumatriptan succinate, [3-[2-(methy!amino) 
ethyl]-1H-indol’5-yi]-/V-methylmethanesulfonamide 
mafeate salt, sumatriptan succinate related compound 
C, |3-[2-(dimethylarmno-N-oxide)ethyl]-1 H-indol- 
S-ylj-W-methylmethanesulfonamide, and [3-[2-(ami- 
noethyl)]-1 H4ndol-5-yl]-N-methyl 
methanesulfonamide. 


Sumatriptan Inąection 

DEF1NITION 

Sumatriptan injection is a stenie solution of Sumatriptan 
Succinate in Water for Injectjon. It contaim NLT 90.0% 


and NMT Tl 0.0% of the labeled amount of sumatriptan 
(C 14 Hi,NjOiS). 

IDENTIFICATION 

* A, The retention time of the major peak in the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 


A5SAY 
• Procedurę 

Buffer: Add 1.7 mL of bu ty! aminę, 0.66 ml of phos- 
phorlc acid, and 3.7 g of monobasic sodium phosphate 
to 900 ml of water. Mix, and adjust with 1 N sodium 
hydroxide to a pH of 7,5 ± 0.1* Di lute with water to 
1000 mL 

Mobile phase: Acetonitrile and Buffer (17:83) 

Diluent: Acetonitrile and water {50:50} 

Standard solution: 0.14 mg/mL of USP Sumatriptan 
Succinate RS in Diluent 

Sample solution: Nominał ly 0.1 mg/mL of sumatriptan 
from the Injection in Diluent 
Chromatographic system 
(See Chromatoyrupity <621), Syite/?i Suilability.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1,5 ml/min 

Injection size: 10 pL 

Run time: About 3 times the retention time of 
sumatriptan 
System suilability 
Sample: Standard solution 
Suitability regurrements 
Tailing factor: NMT 2.0 
Relative standard deviafion: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of su¬ 
matriptan (Ci 4 H 2 tNiO;?S} in the portion of Injection 
taken: 


Result - ( ra/r$ ) x (G/Cu) x ( 2 ) x 100 

- peak response from the Sample solution 
r$ ~ peak response from the Standard solution 
Cs = concentration of USP Sumatriptan Sucdnate 
RS in the Standard solution (mg/ml) 

Cy = nominał concentration of sumatriptan In the 
Sample solution (mg/mL) 

Mn = molecular weight of sumatriptan free base, 
295,40 

Ma = molecular weight of sumatriptan succinate, 
413.49 

Acceptance criteria: 90.0%-110,0% 


SPECIFIC TESTS 

* pH (791): 4.2-53 

* OSM0LALITY AND OSM0LARITY (785): 


270-330 m Os mol/ 


kg 

• Particulate Matter in Injections (788): Meets 

requirements 

• Bacterial Endotoxins Test <85): It contains NMT 29.2 

USP Endotoxin Units/mg of sumatriptan. 

• Sterility Tests (71): Meets the requirements 

• Other Requirements: It meets the reguirements under 

Labeling (7), iabels and Labeling for Injectable Products . 


ADDITIONAL REQUIRE1VIENTS 

* Packaging and Storage: Pre$erve in single-dose contain- 
ers, preferably of Type 1 glass. Storę between 2° and 30°, 
protected from lignt 
















• USP Reference Standard; <11) 

USP Endotoxin RS 

USP Sumatriptan Succinate RS 


Sumatriptan Nasal Spray 

DEFINITION 

Sumatriptan Nasal Spray is an aqueous, buffered solution of 
Sumatriptan. It is supplted in a form suitable for nasal 
administration. It contains NLT 90.0% and NMT 110.0% 
of the labeled amount of sumatriptan (CuFhiNsOzS). 

II IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sam ple solution: To the contents of 1 vial of Nasal 
Spray add 1 mL of a saturated sodium chloride solution. 
Add 1 ml of a saturated solution of sodium carbonate, 
and shake ytgorously for about 30 s. To the solution so 
obtained add 2 mL of isopropyl alcohol, shake vigor- 
ously for about 30 s, and allow to stand until the 
phases separate. Transfer the organie phase to a suitable 
glass viaf, Repeat the extraction with a second 2-mL 
portion of isopropyl alcohol, and transfer the organie 
phase to the same vfal. Evaporate the solution under a 
stream of nitrogen, Dry the residue in an oven at 100 c 
for 30 min, allow to cool to room temperaturę in a 
desiccator, and prepare a muli by the additlon of 
1 -2 drops of minerał oiL 

Acceptance enteria: Meets the reąuirements 

ASSAY 

• PROCEDURĘ 

Diluent: Dissolve 3.9 q of monobasic sodium phosphate 
dihydrate in water. Adjust with a solution of 50% (w/v) 
sodium hydroxide to a pH of about 6.5, and difute with 
water to 1 L. Mix 750 mL of the resulting solution with 
250 mL of acetonitrile, 

Buffer: Dtssolve 1,7 mL of dibutylamine, 0,6 ml of 
phosphoric add, and 3.9 g of monobasic sodium phos¬ 
phate dihydrate in water. Adjust with a solution of 50% 
(w/v) sodium hydroxide to a pH of about 6.5, and di- 
lute with water to 1 L, 

Mobile phase: Acetonitrile and Buffer (25:7 5} 

System suitability solution: 0.14 mg/mL of USP Suma- 
triptan Succinate RS and 0.07 mg/mL of USP Suma¬ 
triptan Sucdnate Related Compound C RS in DHuent 

Standard solution: 0.14 mg/mL of USP Sumatriptan 
Sucdnate RS in Diluent 

Sample solution: Nominally equivalent to 0.1 mg/mL 
of sumatriptan in Diluent from an appropriate volume of 
Nasal Spray 

Chromatographic system 

(See Chromotogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 
Column: 4.6-mm x 20-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10|iL 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ —The reiative retention times for sumatriptan suc¬ 
cinate related compound C and sumatriptan are 0.9 
and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between sumatriptan sucdnate 
related compound C and sumatriptan, System suitabil¬ 
ity solution 

Re!ative standard deviation: NMT 1.5%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of su¬ 
matriptan (Ci 4 HziN 3 0 3 S) in the portion of Nasal Spray 
taken: 

Result = ( rufr s ) x (Q/C v ) x (M fJ /M f2 ) x 100 

r 0 = peak response from the Sample solution 

^ - peak response from the Standard solution 

C s = concentration of USP Sumatriptan Succinate 
RS in the Standard solution (mg/mL) 

Cu - concentration of sumatriptan in the Sample 
solution (mg/mL) 

Mn - molecular weight of sumatriptan, 295.4 
Mr 2 - molecular weight of sumatriptan succinate, 
413.5 

Acceptance criterta: 90,O%-110.0% 

PERFORMANCE TE5TS 
® Deliverarle Volume 

Analysis: Test 10 viałs separately, Weigh each vial 
before and after actuation, and calculate the indivrdual 
volume delivered, in jiL, then calculate the mean vol* 
ume deltvered: 

Result = (Wr - 1*0/0 

Wj - weight of the individual vial before actuation 

W 2 - weig^it of the individual via after actuation 

(mg) 

D - density of the nasal solution 
Acceptance criteria: The volume of each spray deliv- 
ered is between 80 and 120juL, and the mean volume 
is between 90 and 110 jiL, 

IMPURITIES 

* Procedurę t: Limit of Sumatriptan Related Compound A 
Diluent: Dissolye 3,9 g of monobasic sodium phosphate 
dihydrate in water. Adjust with a solution of 50% (w/v) 
sodium hydroxide to a pH of about 6.5, and dilute with 
water to 1 L. Mix 750 mL of the resulting solution with 
250 mL of acetonitrile. 

Buffer: Dissolve 77.1 g of ammonium acetate in 
100 mL of water 

Mobile phase: Methanol and Buffer (90:10) 

Standard solution: 7 fig/mL of USP Sumatriptan Sucd¬ 
nate Related Compound A RS in Diluent 
Sample solution: Nominally equivalent to 1.0 mg/mL 
of sumatriptan in Diluent from an appropriate vo!ume of 
Nasal Spray 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 
Column: 4.6 mm x 20-cm; packing L3 
Flow ratę: 2 mL/min 
Injection volume: 20 jil 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Relative standard deviation: NMT 5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sumatriptan sucdnate re¬ 
lated compound A in the portion of sample taken: 

Result - (ru/n) x (CdCu) x (frWH*) x 100 

r u = peak response of sumatriptan related 

compound A from the Sample solution 
n = peak response of sumatriptan related 

compound A from the Standard solution 
- concentration of USP Sumatriptan Sucdnate 
RS in the Standard solution (mq/mL) 
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Cu = concentration of sumatriptan in the Sample 
solution (mg/mL) 

M ń = molecular weight of sumatriptan related 
compound A, 495.7 

Mn = molecular weight of sumatriptan succinate 
related compound A, 613.8 
Acceptance critena: NMT 1.5% 

* Procedurę 2 

Diluent: Prepare as directed in the Assay. 

Buffer: Dissoive 1.7 mL of dibutylarnine, 0.6 mL of 
phosphoric acid, and 3,9 g of monobasic sodium phos- 
phate dihydrate in water. Adjust with a solution ot 50% 
(w/v) sodium hydroxide to a pH of about 7.5, and di- 
lute with water to 1 L. 

Mobile phase: Acetonitrile and Buffer (2 5:75) 

System suitability solution: 1.4 mg/mL of USP Suma¬ 
triptan Succinate RS and 1 pg/mL of USP Sumatriptan 
Succinate Related Compound C RS in Diluent 
Identification solution: 3 mg/mL of USP Sumatriptan 
Succinate Related Impurities RS in Diluent 
Sample solution: Nominally equivalent to 1 mg/mL of 
sumatriptan in Diluent from an appmprate vnhime of 
Nasal Spray 

Chromatographic system: Prepare as directed in the 
Assay. After making surę that the resolution cnteria are 
met, chromatograph the Identification solution, and re- 
cord the peak responses as directed in the Analysis . 
Identify the peaks according to Table h 
System suitability 
Sample: System suitobility solution 
Suitability reguirements 

Resolution: NLT 1.5 between sumatriptan succinate 
related compound C and sumatriptan 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of sample taken: 

Result = (ru/fr) x F x 100 

r u - peak response for each impurity 
r T - sum of aII the peak responses 
f - relative response factor 
Acceptance criteria: See Table h 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

[3-[2-(Dirnethylam!no 
-N-oxide)ethyl]-1 H-in- 
dol-5-ylJ-N- 
methyfmethane 
sulfonamtde 

0.3 

1.0 

1.5 

f3‘[2-(Amirioethyi)L1 W- 
indol-5-yl]-N- 
methyfmethane 
sulfonamidu 

0.4 

1.0 

1.5 

1 -[ 3-[2 - D i me thy la m ino) 
ethy(j-3-hydroxy-2- 
0X0-2,3-di hydro-1 H- 
indof-5-yl]-N- 
methyfmethane 
sulfonami de 

0.46 

2.S9 

1.5 

[ 3-[2-(M ethy lam i n o) 
ethyfJ-T H-indof-5*yfj- 
N-methylmethane 
sulfonamid® 

0.6 

1.0 

1.5 


J Indtides the amount of sumatriptan related compound A determined in 
the test for Limit of Sumatriptan Related Compound A , 


Table 1 (Continued) 


Mamę 

Retatiye 

Retention 

Time 

Re(ative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

3a-Hydroxy-l,l«di* 
methyf-5- 
{[(methylamino) 
su 1 fonyljmethy 1} -1,2,3, 
3a,8,8a -hexa hy dropy r- 
rolof2,3-blindol-1 -ium 

0.64 

4.55 

15 

Sumatriptan succinate 
related comDOund C 

0.9 

1.0 

1.5 

Sumatriptan 

1.0 

1,0 

.— 

Total imourities* 

— 

— 

4.0 


* Indudes the amount of sumatriptan related compound A determined in 
the test for Umlt of Sumatriptan Related Compourta A 


SPECIFIC TESTS 

* Microbial Enumeration Tests {61} and Tests FOR 5PEC1 
fied Microorcanisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/mL, and it meets the re¬ 
pu Erements ot the tests for absence of Staphylococcus au - 
reus and Pseudomonas aeruginosa in 1 mL. 

*PH{791); 5.0-ó.G 

ADDUTIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight, light-resistant 
containers, and storę between 2° and 30°. 

* USP Reference Standards (11) 

USP Sumatriptan Succinate RS 
USP Sumatriptan Succinate Related Compound A RS 
[3-[2-(Dimethylamino)ethyl]-2-[f3-[2-(dimethylamino) 
ethyl]-1 H-indo!-5-yl]methy!j-1 H-indol-5-yf]- 
N-methyimethanesulfonamide succinate salt. 
C^wNsOiS • CiHrffc 613.77 
USP Sumatriptan Succinate Related Compound C RS 
[3-[2-(DimethyIamino)ethyl]-1 -(hydroxymethyJ)-1 H-in- 
dol-5-yl]-N-methy!methanesulfonamide succinate salt. 
CtsH^aNiOjS ■ O.SGHjO* 384.47 
USP Sumatriptan Succinate Related Impurities RS 
Mixture of sumatriptan succinate, [3-[2-(methylamino) 
ethyl]*1 H-indol-5-y I]-W-methy Imethanesulfonam ide 
mafeate salt, sumatriptan succinate related compound 
C, [3-[2-(dimethylamino-N-oxide)ethył]-1 tt-indol-5-yl]- 
N-methylmethanesulfonamide, and [3-[2-(ami- 
noethyl)]-! FMndol-5-yl]-A/-methyl 
methanesulfonamide. 


Sumatriptan Tablets 

DEFINITION 

Sumatriptan Tabfets contain NLT 90.0% and NMT 110.0% 
ot the labeled amount of sumatriptan (ChH^N^C^S). 

IDENTIFICATION 

ł A. INFRARED Absorption <197K): The IR spectrum exhib- 
its main bands at or near (±1) wavenumbers (cm- 1 ) 

1708, 1567, 1339, 1300, 1235, 1207, 989, and 844. 

# B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer solution A: 2.9 g/L of monobasic sodium phos- 
phate, 1.3 mL/L of dibutylarnine, and 0.4 mL/L of phos¬ 
phoric acid in water. Adjust with 10 N sodium hydrox- 
ide to a pH of 6.5. 





















Buffer solution B: 3.9 g/L of monobasic sodium phos- 
phate. Adjust with 10 N sodium hydroxide to a pH of 
6-5 before dilution* 

Mobile phase: Aeetonitrile and Buffer solution A (1:3) 
Diluent: Acetonitrile and Buffer solution B (1:3) 

Standard solution: Equivafent to 0.1 mg/mL of suma¬ 
tnptan from USP Sumatriptan Succinate RS in Diluent 
Sample stock solution: NominaEly 1-2 mg/ml of suma¬ 
tnptan from NLT 5 Tablets prepared as follows* Transfer 
the Tablets to a suitabie volumetric fiask, Add Diluent to 
fili 60%-80% of the fiask volume* Sontcate for 15-20 
min with intermittent shaking* Dilute with Diluent to 
volume. 

Sample solution: Nominally 0.1 mg/ml of sumatriptan 
in Diluent from the Sample stock solution. Pass through a 
suitabie f El ter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 282 nm 
Column: 4.6-mm x 25-cm; 5-}im packing LI 
Flow ratę: 1.5 ml/rmn 
Injection voiume: 10 pi 
Run time: NLT 1*7 Łtmes the retention time of 
sumatriptan 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 1:0% 

Analysis 

Sam pi es: Standard solution and Sample solution 
Calculate the percentage of the labeled amounf of su¬ 
matriptan (ChHjiNjO^S) in the portion of Tablets 
taken: 

Result - (fłj/rs) x (QfC u ) x (MJM f2 ) x 100 

fu = peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs - concentration of USP Sumatriptan Succinate 
RS fn the Standard solution (mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 

M,i - molecular weight of sumatriptan, 295.4 
Mn - molecular weight of sumatriptan succinate, 

413*5 

Aeceptance criteria: 90*0%-110*0% 

PERFORMANCE TE5TS 
* Dissolution (711) 

Test 1 

Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 2: 30 rpm 
Time: 15 min 

Standard solution: 0.025 mg/mL of USP Sumatriptan 
Succinate RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitabie fiiter of 0.45-pm porę size. Di¬ 
lute with Medium if necessary* 

Instrumental conditions 
Modę: UV 

Detector: about 282 nm 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of su¬ 
matriptan (ChHitNjOjS) dissolved: 

Result = (AJAs) x C s x V x D x (Mn{Mr 2 ) x (1 /L) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 


V ~ volume of Medium, 900 mL 

D = dilution factor 

M t i - molecular weight of sumatriptan, 295*4 

Ma - molecular weight of sumatriptan succinate, 

413*5 

i = labę! claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
sumatriptan is disso!ved* 

Test 2: if the product complies with this fest, the label- 
ing indicates that it meets USP Dissolution Test 2* 
Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard solution: (L/900) mg/mL of USP Suma¬ 
tnptan Succinate RS in Medium, where i is the Tablet 
labę! claim in mg 

Sample solution: Pass a portion of the solution under 
test through a suitabie fiiter of 0.45-|jm porę size. 
Instrumental conditions 
Modę: UV 

Detector: About 282 nm 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of su¬ 
matriptan (CmH^N^OjS) dissolved: 

Result = (AJ As) x Cs x V x (M r //K?) x (1/L) x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
C$ = concentration of the Standard solution 
(mg/mL) 

V - vo!ume of Medium, 900 mL 

M rł = molecular weight of sumatriptan, 295,4 
Ma = molecular weight of sumatriptan succinate, 
413.5 

L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
sumatriptan is dissolved. 

Test 3: If the product complies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 3. 
Medium: 0,01 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 0.035 mg/mL of USP Sumatriptan 
Succinate RS in Medium 

Sample solution: Dilute the solution if necessary and 
pass a portion of the solution under test through a 
suitabie fiiter of 0.45-pm porę size. 

Instrumental conditions 
Modę: UV 

Detector: About 283 nm 
Analysis 

Sampies: Standard solution and Somp/e solution 
Calculate the percentage of the labeled amount of su¬ 
matriptan (CubhtN^CbS) dis50lved: 

Result = (AJA,) x Cs x V x D x (Kr/M,?) x (1/L) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C$ - concentration of the Standard solution 
(mg/mL) 

V - voiume of Medium, 900 mL 

D - dilution factor 

Ki = molecular weight of sumatriptan, 295.4 

K? = molecular weight of sumatriptan succinate, 
413.5 

L = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
sumatriptan is dissolved. 

o Unifgrmity of Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 
• ORCANIC IMPURIT1ES 

Diluent: 0,1 N hydrochloric acid 
Buffer: 1.9 g/L ot ammontum acetate. Adjust with ace- 
tic acid to a pH of 4.1* 

Sofution A: Acetonitrile and methanol (90:10) 

SoJution B: Solution A and Buffer (5:95) 

SoJution C: Solution A and Buffer (22:78) 

Mobile phase: See Tobie L 


TabJe 1 


Time 

(min) 

Solution B 
f%l 

Solutinn C 

f%1 

0 

100 

0 

14.5 

100 

0 

21 

0 

100 

2B 

0 

100 

29 

100 

0 

37 

100 

0 


System suitabilky suJuliun; 0*1 mg/mL each of USP 
Sumatriptan Succinate RS and USP Sumatriptan Succi- 
nate Related Compound C RS in Diluent 
5ensitivity solution: 0*7 fig/mL of USP Sumatriptan 
Sucdnate Related Compound C RS in Diluent 
Sampfe solution: NominaJly 1.25 mg/mL of suma- 
tnptan from NLT 5 Tablets in Diluent prepared as foJ- 
lows. Transfer the Tablets to a suitable volumetric fiask* 
Add Diluent to fili 80% of the fiask volume, Sonicate for 
5 min to disperse the Tablets completely. Al Iow to cool 
to room temperaturo for NLT 15 min. Drlute with Dilu¬ 
ent to vofume* Centrifuge a portion of the solution at 
NLT 3000 RM for 10 min. Alternatively, the Sample so- 
łution may be filtered using a suitable fifter. Use the 
supematant or filtrate* 

Chromatographrc system 
(See Chromatogrophy (62^) / System Suitability.) 

Modę: LC 

Detector: UV 282 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Coiumn temperaturę: 50° 

Flow ratę: 2 mL/min 
Injectron yolume: 20 jiL 
System suitability 

Samples: System suitability solution and Sensitivity 
solution 

Suitability requlrements 

Resolution: NLT 1.5 between sumatriptan and suma¬ 
triptan sucdnate related compound C, System suita - 
hi li ty solution 

Signal-to-noise ratio: NLT 10, Sensitlvity solution 
Anafysis 

Sample: Sample solution 

Calculate the percentacje of each impunty as well as 
any individual unspecrfied degradation product in the 
portion of Tablets taken: 

Resuif - (r^/rr) x(1/f)x100 

r 0 - peak response for each impunty from the 
Sampfe solution 

fr - sum of peak responses for all peaks in the 
Sample sofution 

F - relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2 r 


Table 2 


Name 

Relatlye 

Retentlon 

Time 

Rełattve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

3-Hydroxy-2-oxo 
suma tri ptan ł 

0*23 

0.40 

0.5 

Sumatriptan aminoM 

0*86 

__ 

_ 

Sumatriptan 

fnonomethvl Łtf 

0.98 

— 

— 

Sumatriptan 

1*0 

_ 


Sumatriptan related 
compound C 

1*22 

1.0 

0.5 

Sumatrintan W-oxide^ 

1*56 

TO 

0.5 

Sumatriptan related 
compound A' 

1..Z5 

1.67 

0.75 

Sumatriptan 

W-dimera 

1.86 

TO 

0.3 

Any indiVEdual # 
unspecified 
degradation 
product 


TO 

0*2 

Total impurities 

— 

— 

2.0 


-n - {3T2-CDi met hy la m i n o)ethy I] - 3- h ydroxy-2 -oxo rndol fn-5 -y 1} - W- 
me LhyI metftanes ul fon amid 

b [ 3-[2-Ami noethy I) ]* 1 H- Indo l-5-y l]~N-methy 1 metha nesulfona mide* 
c Process impurity, induded for peak idemifitatipn purposes only, eon- 
trolled in the dmg substanee. 
a W-Methyl-1 - {3'[2-(methylamFno)ethylTl H-indol-S- 
y I} metha n esul Io nam id e. 

N-Methyl-1 -(3-[2-(dimethylamino N-oxlde)ethylJ-1 H-fndol-5- 
y I} meth an esul I o n aml de. 

1 13-[2-( Di m ethyla rn i n o)ethy I j-2- [ [ 3 -[ 2-f di methly J ami no Je thylj-1 H- in do t-5- 
yl Jmethy I] -1 /■/- m dol-5 -y IT ethylmetna nes ulfo na m ide. 

o (3-t2-(Dimethylamino)eihylT1 -(f 3*[2^(dfmethyfamino)ethyl]4 tf-indol-5- 
yf) methyf)-1 H-indol-5 -y I)-A/-methy Imetbanesulfonamide. 

ADDITIOWAL REQUIREMENT$ 

• Pac kac inc AND Storach: Preserve in well-closed contarn- 
ers. Storę between 2° and 30°. 

• LABEUNC: When morę than one Dissolution test Is given, 
the labeling States the Dissolution test used only if Test 1 
is not usedT 

• USP Reference Standards (17) 

USP Sumatriptan Sucdnate RS 
USP Sumatriptan Sucdnate Related Compound C RS 
[3-[2-(Dimethylamino)ethyl]-1 -(hydroxymethyl)-1 tf-in- 
dol-5-yl]-M-methylmethanesulfonamide sucdnate salt. 
CtsH^N^OiS - O.SCjHóCT 384.47 


Sumatriptan Succinate 



CmH^NjOiS ■ 0*H 6 O* 41 3.49 

1 H4ndole-5-methanesulfonamide, 3-[2-(dimethylamino) 
ethyi]-A/-rnethyl-, butanedioate 0:1); 

3-[2-(Dimethylamino)efhyl]-N-methylindole-5- 
inethanesulfonamide sucdnate (1:1) [103628-48-4]. 

DEFINITION 

Sumatriptan Sucdnate contains NLT 98*0% and NMT 
102*0% of sumatriptan succinate (ChH^NjO^S - CjH^O^ 
cafcufated on the anhydrous and solvent-free basis. 




























IDENTIFICATION 

* A. Infrared Absorption (197M) 

* B. The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
■ Procedurę 

Buffer: Dis$olve 1 J ml of dibutylamine, 0,6 mL of 
phosphoric add, and 3,9 g of sodium dihydrogen phos- 
phate dihydrate in 750 mL of water. Adjust with a solu- 
tion of 50% (w/v) sodium hydroxide to a pH of 6,5, 
and dilute with water to 1 L 

Difuent: Dissolve 2,97 g of monobasic sodium phos- 
hate in 600 mL of water, adjust with a solution of 
0% (w/v) sodium hydroxide to a pH of 6.5, dilute 
with water to 750 mL, and add 250 ml of acetonitnle. 
Mobile phase: Aceton i trile and Buffer (200:800) 

System suitability solution: 0,28 mg/mL of USP Suma- 
triptan Succinate RS and 0,14 mg/mL of USP Suma- 
triptan Succinate Related Compound C RS in Diluent 
Standard solution: 0.14 mg/mL of USP Sumatriptan 
Succinate RS in Diluent 

Sample solution: 0.14 mg/mL of Sumatriptan Succinate 
in Diluent 

Chromatographic system 

(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1,5 ml/min 
Injection volume: 10 j.il 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[NOTĘ—The relative retentlon Eimes for sumatriptan suc¬ 
cinate related compound C and sumatriptan are about 
0.9 and 1.0, respectivelyd 
Suitability requirements 

Resolution: NLT 1.5 between sumatriptan succinate 
related compound C and sumatriptan. System suitabil¬ 
ity sofution 

Relatitfe standard deviation: NMT 1.5%, Standard 
sofution 
Analysis 

Samples: Standard solution and Sampie sofution 
Calculate the percentage of sumatriptan succinate 
(C 14 H 21 N 3 O 2 S ■ *n the portion of Sumatriptan 

Succinate taken: 

Resuit = (rufr$) x (Cs/Cu) X 100 

ru - peak response from the Sample solution 

^ = peak response from the Standard solution 

Ć - concentration of USP Sumatriptan Succinate 
RS rn the Standard solution (mg/mL) 

Cu - concentration of Sumatriptan Succinate Ul Lhe 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-T 02,0% on the anhydrous 
and solvent-free basis 

IMPURITIE5 

* Procedurę 1: Limit of Sumatriptan Succinate Related 
Compound A 

Buffer: Dissolve 77,1 g of ammonium acetate in 
100 mL of water. 

Mobile phase: Methanoi and Buffer (90:10) 

Standard solution: 6.25 pg/mL of USP Sumatriptan 
Succinate Related Compound A RS in Mobile phase 


Sample sofution: 2.8 mg/mL of Sumatriptan Succinate 
in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 282 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 2 mt/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard sofution and Sampie sofution 
Calculate the percentage of sumatriptan related cotn- 
ound A free base in the portion of sumatriptan free 
ase taken: 

Resuit = (rjr s ) x (Q/C u ) x x x 100 

ru - peak response of sumatriptan succinate related 
compound A from the Sampie solution 
~ peak response of sumatriptan succinate related 
compound A from the Standard solution 
C 5 - concentration of USP Sumatriptan Succinate 
Related Compound A RS in the Standard 
solution (mg/mL) 

C y = concentration of Sumatriptan Succinate in the 
Sample solution (mg/mL) 

= molecular weight of sumatriptan related 
compound A, 495.7 

M '2 = molecular weight of sumatriptan succinate 

related compound A, 613.8 
M f j - molecular weight of sumatriptan succinate, 

413.5 

M r4 = molecular weight of sumatriptan, 295.4 
Acceptance criteria: NMT 0.6% 

* Procedurę 2 

Diluent and System suitability solution: Prepare as di- 
rected in the Asscry, 

Buffer: Dissolve 1,7 mL of dibutyłamine, 0.6 mL of 
phosphoric add, and 3.9 g of monobasic sodium phos- 
phate dihydrate in water. Adjust with a solution of 50% 
(w/v) sodium hydroxide to a pH of about 7.5, and di¬ 
lute with water to 1 L, 

Mobile phase: Acetonitrile and Buffer (20:80) 
Identification solution: 3 mg/mL of USP Sumatriptan 
Succinate Related Impurities RS in Mobile phase 
Sample solution: 2,8 mg/mL of Sumatriptan Succinate 
in D/7uerjf 

Chromatographic system: Prepare as di rected in the 
Assoy. After making surę that the resolution criteria are 
met, chromatograph the Identification solution , and re- 
cord the peak responses as di rected in the Analysis, 
Identify the peaks accordinq to Tobie L 
Analysis 

Sample: Sampie solution 

Calculate the percentage of each impurity in the por¬ 
tion of Sumatriptan Succinate taken: 

Resuit - (ru/rr) x 100 

r u = peak response for each impurity 
r T = sum of all the peak responses 
Acceptance criteria: See Tobie 1. 
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labie 1 


Name 

«e lathre 
Retention 
Time 

Acceptance 

Criteria, 

NMT 

[ 3 [2 -( Di methy 1 a m ino-N-oxide) 
ethylj-l H-indol-5-y li¬ 
ft- me th vl me tha n esul fo na m ide 

0.3 

0.2 

[3-[2-(A m i noe thy 1)] -1 H-lnćo 1 - 5- 
yl]-N-methytmethane 
sulfonamide 

0.4 

OJ 

[3-[2-(Methyfamino)ethyl]-1 H- 
lndol-5-yi]-N-methyl 
me thanes ul fo n a m jd e 

0.6 

0.5 

Sumatriptan succinate related com¬ 
pound C 

0.9 

0.5 

SumatriDtan 

LQ 

_ 

Anv individual unspecified impurity 

__ 

0.1 

Total impurities- 

— 

1.5 


- 1 Indudes the amount of sumatriptan related compound A determined in 
the test for Limit of Sumatriptan Succinate Related Compound A. 

SPECIFIC TESTS 

• Water Determination, Method / (921): NMT 1.0% 

ADD1TIONAL REQUIREMENTS 

- Packaging AND Storage: Preserve In tight, light-resistant 
containers. Protect from freezing, and storę at a tempera¬ 
turę below 30*. 

• USP Referenci Standards (11) 

USP Sumatriptan Succinate RS 
USP Sumatriptan Succinate Related Compound A RS 
{3-[2-(Dimethylammo)ethyl]-2-[[3-[2-(dimethyiamino) 
ethyl]J H4ndol-5-yl]rnethy I] J tf-indol-5-yl]- 
N-methylmethanesulfonamide succinate salL 
CnHuNsDiS * QH 6 0, 613.77 

USP Sumatriptan Succinate Related Compound C RS 
[3-[2-{Dimethylamino)ethylH -(hydrcwymethyl) J H - 
indol-S-yl]-N-methyfmethanesulfonamide succinate 
salt. 

CisH^NsOjS - 0.5C,H e O, 384,47 

USP Sumatriptan Succinate Related Impurities RS 
Mixture of sumatriptan succinate, [3-[2-(methyJarmno) 
ethyl]-lH-indoi-5-yl]-/V-methylmethanesulfonamide 
mafeate salt, sumatriptan succinate related compound 
C, [3-[2 Jdimethylamino-N-oxide)ethyl]-1 H-indol- 
5-yi]-W-methylmethanesuffonamide, and [3-[2-(ami- 
noethyl)]-! H-indol-5-yl]-N-methyl 
methanesulfonamide. 


Sumatriptan Compounded Orał 
Suspension' 

DERNmON 

Sumatriptan Compounded Orał Suspension contains NLT 
90,0% and NMT 110.0% of the labeled amount of suma¬ 
triptan (CuHjiNjOżS), 

Prepare Sumatriptan Compounded Orał Suspension contain- 
ing 5 mg/mL of sumatriptan as foflows (see Pharmaceuti- 
caf Compounding—Nonsterife Preparotions (795)). 


Place the reąuired number of tablets in a suitable mortar, 
and comminute to a fine powder, or add Sumatriptan Suc¬ 
cinate powder to the mortar. Add 25 mL of Vehiae in por- 
tions, mixing thoroughly after each additron. Transfer the 
contents of the mortar, stepwise and quantitatively, to a 
calibrated bottfe. Add sufficient Vehide to bring to finał 
volume, and mix welL 

AS5AY 

* Procedurę 

Mobile phase: Acetonitrile and 0,01 M dibutylamine in 
0.025 M aqueous monobasic sodium phosphate dihy- 
drate (25:75), adjusted with 1 N sodlum hydroxrde to a 
pH of 8,0, Fiiter and degas, 

Standard stock solution: 4.0 mg/mL of USP Suma¬ 
triptan Succinate RS in Mobile phase 
Standard solution: 0.12 mg/mL of sumatriptan pre- 
pared with Standard stock solution and Mobile phase 
Sample solution: 0.15 mg/mL of sumatriptan prepared 
from Orał Suspension and OJ M hydrochloric add. Pass 
through a 0.22-pm syringe fiiter into a 0.3-mL poiypro- 
pylene sample vial, 

Chromatographic system 
{See Chramatograpny (62 1), System Suitobility.) 

Modę: LC 

Detector: UV 282 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[NotE—The retention time for sumatriptan ts about 11 
min. ] 

Suitability requirements 

Relative standard deviation: NMT 1.5% for repiicate 
injections 
Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of sumatriptan (CMH 21 N 3 O 25 ) 
in the portion of Orał Suspension taken: 

Result - (ry/h) x (Q/CJ) x 1 00 

r u - peak response from the Sample solution 

r% - peak response from the Standard solution 

Cs = concentration of sumatriptan in the Standard 
solution (mg/mL) 

Cu = nominał concentration of sumatriptan in the 
Sample solution (mg/mL) 

Acceptance criteria: 90>0%-J 10.0% 

SPECIFIC TESTS 

■ pH (791): 3,6-4.6 

ADDITIONAL REQUIREM£NTS 

* Packagpng and Storage: Package in tight, light-resistant 
containers, Storę in a refrigerator. 

* Beyond-Use Datę: NMT 14 days after the datę on which 

it was compounded when stored in a refrigerator 

* Labeung: Label it to State that it is to be wefl shaken 
before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Sumatriptan Succinate RS 


Sumatriptan 

500 mg 

fas Su ma tri Dian Succinate) 

(700 ma) 

Vehide; a 1:1 mixture of Vehide for Orał 


Solution (regular or sugarJree), NF t and 


Veh3cle for Orał Suspension, NF f a 


sufficient auantity to make 

100 mL 
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Suprofen 



CmHuOjS 260.31 

Benzeneacette acid, D£-methyi-4’(2-thIenylcarbonyl)-; 
p-2-Thenoyfhydratrop(c acid [40828-46-4]. 

DEFINITION 

Suprofen contains NLT 98.0% and NMT 102.0% of 
suprofen (C^HuOaS), calculated on the dried basis. 

IDENTIFICATION 
O A. INFRARED ABSORPTION (197K) 

* B. ULTRAVIOLET ABSORPTION (197U) 

Analytical wavelengths: 267 and 297 nm 
Sample solution: 1 0 jig/mL 

Medium: 0.1 N hydrochforic acid in isopropyl alcohoi 
(10 in 100 ) 

Acceptance critena: The absorptMties, calculated on 
the dried basis, do not differ by morę than 3.0%. The 
ratio of A 207 /A 29 ? is 0,97-1.03. 

ASSAY 

* PROCEDURĘ 

Solution A: DissoIve 7.1 g of anhydrous dibasic sodium 
phosphate in 800 mL of water, and adjust with phos- 
phoric acid to a pH of 6.0 ± 0.1. Dii u te with water to 
1 L, 

Mobile phase: Methano! and Solution A (40:60) 
Standard stock solution: 1 mg/mL of USP Suprofen RS 
in methano] 

Standard solution: 0.016 mg/mL of USP Suprofen RS 
from Standard stock solution in Solution A 
Sample stock solution: 1 mg/mL of Suprofen in 
methanol 

Sample solution: 0,01 6 mg/mL of Suprofen from Sam¬ 
ple stock solution in Solution A 
Chromatographic system 
(See Chromałograpny (621), System Suitahility.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4,6-mm x 25-cm; packing LI 
FIow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Coiumn efficiency: NLT 500 theoretical plates 
Tarling factor: NMT 2.0 
Retative standard deviation: NMT 2.0% 

Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of suprofen (CuH^OaS) in the 
portion taken: 

Result = (r u /r$) x (Cs/G) x 1 00 

Or - peak area from the Sample solution 

rs ~ peak area from the Standard solution 

G = concentration of USP Suprofen RS in the 
Standard solution (mg/mL) 

Cu - concentration of Suprofen in the Sample 
solution (mg/mL) 


Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURIT1E5 

* RES1DUE ON IGNITION (281) 

Sample: 500 mg 

Anaiysis: Add 1 mL of sulfurit acid to the Sample in a 
crudble, heat gently to char the substance, and ignite. 
Acceptance criteria: NMT 0.2% 

Delete the folio wing: 

•• Heavy Metals, Method II <231>: NMT 20 ppm® i. 

an- 2018 ) 

O ORDINARY Impurities (466) 

Standard solution: Chloroform 
Sample solution: Chloroform 

Eluant: Chloroform, methyl ethyl ket one, and methanol 
(40:30:30) 

Visualization: 1 

Acceptance criteria: Meets the requirements 

5FECIFIC TESTS 

® Melting Rangę or Temperaturę (741): 118°-125°, 
within a rangę of less than 4 S 
o Loss on Drying (731) 

Anaiysis: Dry a sample under vacuum at 70° for 4 h. 
Acceptance criteria: NMT 0,5% 

* Clarity of Solution 

Sample: 50 mg 

Anaiysis; Dissolve the Sample tn 10 mL of 0,1 N sodium 
hydroxide. 

Acceptance criteria: The solution is elear and free of 
undlssolved solid. 

ADDITIONAL REQUIIREMENTS 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standards (11) 

USP Suprofen RS 


Suprofen Opłithalmic SoflutBon 

DEFINITION 

Suprofen Ophthalmic Sofution is a sterile, buffered, agueous 
solution of Suprofen adjusted to a suitabte tonicity. It eon- 
tains a suitable antimicrobial preservative. It contains NLT 
90,0% and NMT 115.0% of the labeled quantity of 
suprofen (CmH^OsS). 

IDENTIFICATION 

A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained In the Assay. 

ASSAY 

« Procedurę 

Solution A: Dissolve 7.1 g of anhydrous dibasic sodium 
phosphate in 800 mL of water. Adjust with phosphorie 
acid to a pH of 6.0 ± 0.1, and dilute with water to 1 L. 
Mobile phase: Methanol and Solution A (40:60) 
Standard stock solution: 1 mg/mL of USP Suprofen RS 
in methanol 

Standard solution: 0.016 mg/mL of USP Suprofen RS 
from Standard stock solution in Solution A 
Sample stock solution: 0.2 mg/mL of suprofen from a 
voJume of Ophthalmic Sofution m Solution A 
Sample solution: 0.016 mg/mL of suprofen from Sam¬ 
ple stock solution in Solution A 
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Chromatographk system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Colurrtn: 4.6-mm x 25-cm; packing 11 
Flow ratę: 2 mL/min 
Injection volume: 20 |iL 
System suitability 
Sample: Standard salution 
Suitability requśrements 
Colomn efffciency: NLT 500 theoretical plates 
Tai ling factor: NMT 2.0 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate fhe percentage of the labeled amount of 
suprofen (CmHuOjS) In the portion of Ophthaimic So- 
lutton taken: 

Result = (rJrT) x (C s /Cu) x 100 

ry - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = eoncenfration of USP Suprofen RS in the 
Standard solution (mg/mt) 

Cu = nominał eoncentration of suprofen in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-115.0% 

SPECIFIC TESTS 

• Sterility Tests (71): Meets the recjuirements when 

tested as dlrected for Test for Sterility of the Product to Be 
Exomined f Membrana Filtration 

• PH (791): 6.5-8.0 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tighl containers. 

» USP reference Standard; (11) 

USP Suprofen RS 


AbsorbabSe SyrgBcal Smture 

» Absorbable Surgical Suture is a stenie, flexfble 
strand prepared from collagen derived from 
healthy mammals, or from a synthetic polymer. 
Suture prepared from synthetic polymer may be 
in either monofilament or multmlament form. It 
is capable of being absorbed by living mamma- 
lian tissue, but may be treated to modify its resis- 


tance to absorption. Its diameter and tensile 
strength correspond to the size designation indi- 
cated on the label, within the limits prescribed 
herein. It may be modified with respect to body 
or texture. It may be impregnated or treated 
with a suitable coating, softening, or antimiero 
bial agent. It may be colored by a color additive 
approved by the FDA, The collagen suture is des¬ 
ign a ted as either Plain Suture or Chromie Suture, 
Both types eonsist of processed strands of colla¬ 
gen, but Chromie Suture is processed by physical 
or Chemical means so as to provide greater resis- 
tance to absorption in living mammalian tissue, 

Packaging and storage—Presen/e dry or in fluid, in con¬ 
tainers (packę ts) so designed that sterility is maintained until 
the Container is opened. A number of such containers may 
be placed in a box. 

LabeBing—Ihe label of each indtvidual Container (packet) 
of Suture indicates the size, length, type of Suture, kind of 
needle (if a needle is Included), number of sutures (if multi- 
ple), lot number, and name of the manufacturer or distribu- 
tor. If removable needles are used, the labeling so indicates. 
Suture size is designated by the metric size (gauge number) 
and the corresponding USP size. The label of the box indi- 
cates also the address of the manufacturer, packer, or dis- 
tributor, and the composition of any packaging fluids used. 

notę—I f the Suture is packaged with a fluid, make the 
required measurements for the first four of the following 
tests within 2 minutes after removing it from the fluid. 
Length—Determine the length of Suture without strefch- 
ing: the length of each strand is not less than 95.0% of the 
length stated on the label. 

Djameter—Determine the diameter of 10 strands of Suture 
as directed under Sutures—Diameter (861), 

Collagen suture —The average diameter, and not fewer 
than 20, of the 30 measurements on the 10-strand sample 
are within the limits on average diameter prescribed in Tobie 
1 for the respective size. Nonę of the individuaJ measure¬ 
ments is less than the midpoint of the rangę for the next 
smaller size or morę than the midpoint of the rangę for the 
next larger size, 

Synthetic suture —The average diameter of the strands be- 
Ing measured is within the tolerances prescribed in Table 2 
for the respective size. Nonę of the observed measurements 
is less than the midpoint of the rangę for the next smafler 
size or morę than the midpoint of the rangę for the next 
larger size. 


Table 1* Collagen Suture 

USP 

Size 

Metric 

Size 

(Gauge 

Nod 

Limits on 
Average 
Diameter (mml 

IKnot-Pull 

Tensile Strength 
(MD 

Knot-Pull 

Tensile Strength 
(in m 

Min. 

Max. 

Limit 

on 

Average 

Min. 

Limit 

on 

lndividual 

Strand 

Min. 

Limit on 
Average 
Min. 

Limit 

on 

lndividual 

Strand 

Min. 

9-0 

0,4 

0,040 

0.049 

— 

— 

— 

— 

8-0 

0,5 

0,050 

0.069 

0,045 

0.025 

0.44 

0.24 

7-0 

0,7 

0.070 

0.099 

0.07 

0.055 

0.69 

0.54 

6-0 

1 

OJO 

0.149 

0.18 

0.10 

1.76 

0.98 

5-0 

1.5 

0.15 

0,199 

0.38 

0.20 

3,73 

1.96 

4-0 

2 

0,20 

0,249 

0.77 

0,40 

7.55 

3.92 

3-0 

3 

0,30 

0.339 

1.25 

0,68 

12,2 

6.67 

2-0 

3.5 

0.35 

0.399 

2,00 

1.04 

19.6 

10.2 
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Table 1, Collagen Suture (Continued) 

USP 

Size 

MetrJc 

Size 

(Gauge 

No.) 

Limits on 

Average 

Piameter (mm) 

Knot-PuBfl 
Tensile Strength 
thqf> 


Knot-Pull 

Tensile Strength 
(in N) 

Min. 

Max, 

Limit 

Limit on 

on Bndiuidual 

Average Strand 

Min. Min. 

Limit on 
Average 
Min, 

Limit 

on 

lndividuai 

Strand 

Min. 

0 

4 

0.40 

0.499 

2.77 

1,45 

27.2 

14.2 

1 

5 

0,50 

0.599 

3.80 

1.95 

37,3 

19.1 

2 

6 

0.60 

0.699 

4.51 

2.40 

44.2 

25.5 

3 

7 

0.70 

0.799 

5,90 

2.99 

57.8 

29,3 

4 

8 

0.80 

0.899 

7,00 

3,49 

68.6 

34.2 


Table 2. Synthetk Suture 


Knot-PulD 


USP Size Min. 


Łimits on 

Average Diameter 
(mm) 

Tensile Strength 
(in kgf) (except where 
otherwise specified)* 
Limit on Averaqe Min. 

CC not-Puli 

Tensile Strength 
(in N) (except where 
otherwise specified) 

Metrte 

Size 

(Gauge 

No.) Mas. 

Min. 

Max, 



12 0 

0.01 

0.001 

0.009 

— 

— 

11-0 

0,1 

0.010 

0.019 

— 

— 

10-0 

0.2 

0.020 

0.029 

0.025* 

0.24* 

9-0 

0,3 

0.030 

0.039 

0.050* 

0.49* 

8-0 

0.4 

0.040 

0.049 

0.07 

0.69 

7-0 

0.5 

0.050 

0.069 

0.14 

1.37 

6-0 

0.7 

0.070 

0.099 

0.25 

2.45 

5-0 

1 

0,10 

0.149 

0.68 

6.67 

4-0 

1.5 

0,15 

0.199 

0.95 

9.32 

3-0 

2 

0.20 

0.249 

1.77 

17.4 

2-0 

3 

0.30 

0339 

2.68 

26.3 

0 

3.5 

0.35 

0.399 

3.90 

38.2 

1 

4 

0.40 

0.499 

5.08 

49.8 

2 

5 

0.50 

0.599 

6,35 

62.3 

3 and 4 

6 

0.60 

0.699 

7.29 

71.5 

5 

7 

0.70 

0.799 

— 

— 


*The tenslle strength of the spedfled USP size Is mess u red by straight puN. 


Tensile stremgth—Determlne the tensfle strength on not 
fewer than 10 strands of Suture as directed for Surgkal Su- 
tures under Tensile Strength (881). 

Cofiagen suture —The tenslle strength, determrned as the 
minimum strength for each IndMdual strand tested, and 
calcuEated as the average strength from any one lot, is as set 
forth In Tobie 1. If not morę than one strand fails to meet 
the limit on mdivrdual strands, repeat the test with not 
fewer than 20 additional strands- the requirements of the 
test are met if nonę of the additional strands falls below the 
limit on individuaf strands, and if the average strength of alf 
the strands tested does not fali below the stated limit in 
Table 1. 

Synthetk suture —The minimum tensile strength of each 
size of synthetic suture, cafculated as the average strength 
from any one fot, Is as set forth in Table 2. 

Needie attachment*— Suture on which eyeless needles are 
swaged meets the requirements under Sutures —Needie AT 
tachment (871). 

Sterility Tests (71): meets the requirements. 

ExtractabBe color (if Suture is dyed)—Prepare the Match- 
ing Solution that corresponds to the extractabfe color of the 
Suture by combtning tne Cotorlmetrk Solutions In the pro- 


portions indicated in Table 3, and addrng water, if neces- 
sary, to make 1 0.0 parts. [See under Solutions In the section 
Reogents , Indicotors, and Solutions , for composidon of the 
Coiorimetric Solutions (CS),] 


Table 3. Matching Solutions 


Color of Suture 
(Extractable Gol- 
or) 

Parts of Each CS per 

10 Parts of To tal Voiume 

Cobaltous 

Chloride 

CS 

Ferric 

Chloride 

CS 

Cupric 

Sulfate 

CS 

Yellow-brown 

0.2 

1.2 

— 

Pink-red 

TO 

— 

— 

Green-blue 

— 

— 

2.0 

Violet 

1.6 

.— 

8.4 


Weigh a quantity of Suture, eauivalent to not less than 
250 mg, and place in a conica! fiask containing 1.0 mL of 
water for each 10 mg of the sample. Close the fiask, and 
allow it to stand at 37 + 0.5° for 24 hours. Coot, decant the 
water from the Suture, and compare it with the Matching 
Solution: any color present is not morę Intense than that of 
the appropriate Motchino Solution. 
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Soluble chromium compounds —Pipet 5 mL of the fluid 
prepared as directed in Lhe test for Extractable color fnto a 
smali test tubę. into a simiiar tubę pipet 5 mL of a standard 
solution of potassfum dichromate having a concentration of 
2.83 pg per mL To both tubes add 2 mL of a 1 tn 100 
solution of diphenylcarbazide in alcohol and 2 mL of 2 N 
sulfuric acid: any color Chat develops tn the test solution Is 
not morę intense than that En the standard solution 
(0.0001% of Cr). 


Nonafosorbable Surgical Suture 

» Nonabsorbable Surgical Suture is a flexible 
strand of materiał fhat is suitably resistant to the 
action of !iving mammalian tissue. It may be in 
either monofilament or multifilament form. If it is 
a multifilament strand, the individual filaments 
may be combined by spinning, twisting, braid- 
ing, or any combination thereof. ft may be either 
sterile or nonsterile. Its diameter and tensile 
strength correspond to the size designation indi* 
cated on the tabel, within the limits prescribed 
herein. It may be modified with respect to body 
or texture, or to reduce capillarity, and may be 
suitably bfeached. tt may be impregnated or 
treated with a suitable coating, softening, or anti- 
microbial agent, It may be colored by a color 
additive approved by the FDA, 

Nonabsorbable Surgical Suture is ciassed and 
typed as follows. Ciass l Suture is composed of 
silić or synthetic fibers of monofilament, twisted, 
or braided construction where the coating, if 
any, does not significantly affect thickness (e.g., 
braided silk, polyester, or nylon; monofilament 
nylon or polypropylene). Ciass II Suture is com¬ 
posed of cotton or linen fibers or coated natural 
or synthetic fibers where the coating significantly 
affects thickness but does not contribute signifi¬ 
cantly to strength (e.g., virgin silk sutures). CIoss 
III Suture is composed of monofilament or mul- 
tifilament metal wire. 


Packaging and storage—Preserve nonstenlized Suture in 
weil-closea containers. Preserve sterile Suture dry or in fluid, 
in containers (packets) so designed that steriiity is main- 
tained untii the Container is opened. A number of such con¬ 
tainers may be placed in a box. 

Labeling—The label of each tndlvidual Container (packet) 
of Suture indicates the materiał from which the Suture is 
madę, the size, construction, and length of the Suture, 
whether it is sterile or non-sterile, kind of needle (if a needle 
is included), number of sutures (if multiple), lot number, 
and name of the manufacturer or distributór. If removable 
needles are used, the labeling so indicates. Suture size Is 
designated by the metric size (gauge number) and the cor- 
responding USP size. The label of me box indicates also the 
address ofthe manufacturer, packer, or distributór, and the 
composition of any packaging flulds used. 

NOTĘ —If the Suture Es packaged with a fluid, make the 
required measurements for the first four of the following 
tests within 2 mEnutes after removing it from the fluid. 
Length —Determine the length of Suture whlle the strand is 
laid out smooth, without tension, on a piane surface: the 
length of the strand is not less than 95.0% of the length 
stated on the label. 

Diameter—Determine the diameter of 10 strands of Suture 
as directed under Sutures—Diameter (861). The average dh 
ameter of the strands being measured is within the toler- 
ances prescribed in the accompanying table for the size 
stated on the label. In the case of braided or twisted Suture, 
nonę of the observed diameters is less than the midpoint of 
the rangę for the next smaller size or is greater than the 
midpoint of the rangę for the next larger size. 

Tensile strength —Determine the tensEle strength on not 
fewer than 10 strands of Suture as directed for Surgical Su¬ 
tures under Tensile Strength (881), Average all observations 
obtained: the average tensile strength is not less than that 
set forth in the accompanying table for the ciass and the 
size stated on the label. 

Needfle atfachment —Suture on which eyeless needles are 
swaged meets the reauirements under Sutures—’Needle 
(871), 

Ster i lity Tests (71): Suture that is clatmed to be stenie 
meets tne reguirements, 

Extrac£able color (if Suture is dyed) —Proceed as di¬ 
rected En the test for Extractable color under Absorbabie Sur¬ 
gical Suture, but instead of allowing to stand at 37 ±0.5° for 
24 hours, cover the fiask with a short-stemmed funnel, heat 
the contents of the fiask at the boiling point for 15 minutes, 
cool, and restorę the volume by the addition of water, if 
necessary, to re place that tost by evaporatięn. 
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Average Knot-Pull Limits of Various Sizes and Diameters of Sutures 




Limits on 

Average 

Diameter 

(mm) 

Limits on Average Ki 
(except where oth* 
specifled) 3 Tenslle Streno 

lotPulI 
-rwise 
th (in kqf) b 

Limits on Average Knot-PulI 
(except where otherwise 
spedfied)- Tensite Strenqth (In N) b 

USP Size 

Metric 

Size 

(gauge 

no.) 

Min. 

Max. 

Class 1 
Min. 

Oass 11 
Min. 

Class III 
Min. 

Class 1 
Min, 

Class II 
Min. 

Class III 
Min. 

12-0 

0.01 

0.001 

0.009 

0.001 a 

— 

0,002- 

0.01- 

•- 

0.02- 

11-0 

0,1 

0.010 

0.019 

0.006* 

0.005“ 

0.02- 

0.06- 

0.05- 

0,20- 

10 0 

0,2 

0.020 

0.029 

0,019- 

0.014* 

■B 

o 

o 

0.194- 

0,14- 

0,59- 

9-0 

0.3 

0.030 

0.039 

0.043* 

0,029* 

0.07- 

0.424- 

0.28- 

0.68- 

8-0 

0.4 

0.040 

0.049 

0.06 

0.04 

0.11 

0.59 

0.39 

1.08 

7-0 

0,5 

0.050 

0.069 

o.n 

0,06 

0.16 

1.08 

0.59 

1.57 

6-0 

0.7 

0.070 

0.099 

0.20 

0.11 

077 

1.96 

1.08 

2.65 

5-0 

1 

0.10 

0.149 

0.40 

0.23 

0.54 

3.92 

2.26 

5.30 

4-0 

1.5 

0.15 

0,199 

0.60 

0.46 

0.82 

5.88 

4.51 

8.04 

3-0 

2 

0.20 

0.249 

0.96 

0.66 

1.36 

9.41 

6.47 

13.3 

2-0 

3 

0.30 

0.339 

1.44 

1.02 

1.80 

14.1 

10.0 

17.6 

0 

3.5 

0,35 

0.399 

2.16 

1.45 

3.40- 

21.2 

14.2 

33.3- 

1 

4 

0.40 

0.499 

2.72 

1.81 

4.76- 

26.7 

17.8 

46.7- 

2 

5 

0.50 

0.599 

3.52 

2.54 

5.90- 

34.5 

24.9 

57.8- 

3 and 4 

6 

0.60 

0.699 

4.88 

3.68 

9.11- 

47.8 

36.1 

89.3- 

5 

7 

070 

0799 

6.16 

— 

11.4- 

60.4 

— 

112* 

6 

8 

0,80 

0.899 

7.28 

— 

13.6- 

71.4 

— 

133* 

7 

9 

0.90 

0.999 

9,04 

— 

15.9- 

88.6 

— 

156- 

8 

10 

1.00 

1,099 

— 

— 

18.2- 

— 

— 

178- 

9 

11 

1.100 

1.199 

— 

— 

20.5- 

— 

— 

201- 

10 

12 

1.200 

1,299 


— 

22.8- 

_ 

— 

224- 


-The tenslle strength of sizes smaller than USP size S-0 (metrit srze 0,4) is measured by straight putl. The tensite strength of sizes larger than USP size 2-0 (mętnie 
size 3) of monofiimenL Class III (metalik) Nonabsorbable Surgical SuLure fs measured by str&ight puli* 5ilver wire meets the tensEle strength vaEue$ of Class l 
Sutures but is tested In Lhe same mann er as Class III Sutures. 

b The iirnits on knot-pull tenslle strength apply to Nonabsorbable Surgicai Suture that has been sterillzed. For nonsterite Sutures of Class I and Class U, the limits 
are 25% higber. 
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Tacrine HydroehUoride 



CnHuNi- HCI ■ H 2 O 252.74 

9-Acridinamine, 1,2,3,4-tetrahydro-, monohydrochlonde, 
monohydrate. 

9-Amino-1 ,2,3,4-tetrahydroacridine monohydrochlonde, 
monohydrate [1684-40-8]. 

» Tacrine Hydrochioride contains not less than 
98.5 percent and not morę than 101.5 percent of 
C 13 H 14 N 2 * HCI, calculated on the anhydrous 
basis. 

Packagmg and sto ragę—Preserve in well-closed contain- 
ers. 

USP Reference standard* {11)— 

USP Tacrine Hydrochioride RS 
IdentificatSon— 

A: Infrared Absorption {197K). 

B; The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preporotion , as obtained in 
the Assay. 

Water Deternimatiori, Method I {92 1); between 6.0% 
and 8.0%. 

Residue on ignition {281 >: not morę than 0.1%. 


Delete the fo Ho win g: 

®Heavy metals, Method I! (231): not morę than 0.001%. 
® (Orfitial 1-Jan^0ia) 

Chromatographic purity— 

005 M Triethyfamine solution , Mobile phase , System suita- 
biiity solution, and Chromatographic system —Proceed as di- 
rected in the Assay. 

Standard stock solution —Use the Standard stock prepara¬ 
tion as p rep a red In the Assay. 

Standard solution —Di l ute 1.0 mL of the Standard stock so¬ 
lution quantitative3y, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.001 mg per mL 

Test solution —Use the Assay stock preporotion. 

Procedurę —Separateiy inject equal volumes (about 7 0 yi L) 
of the Standard solution and the Test solution Ento the chro¬ 
ma tograph, record the chromatograms for not fess than 
20 minutes, and measure alf of the peak areas. The area of 
any single peak obtained from the Test solution is not 
greater than the area of the tacrine hydrochioride peak ob¬ 
tained from the chromatogram of the Standard solution: not 
morę than 0.1% of any individual impurity is found; and 
not morę than 0.2% of total rmpurities is found. 

Contenf of chlorłde—Transfer about 150 mg of Tacrine 
Hydrochioride, accurately weighed, to a 100-mL beaker. 
DissoEve in 40 ml of methanoT and 10 mL of water, and 
acidify with 1 ml. of nitric acid. Titrate with 0.1 N sifver 
nitrate VS, determtning the endpoint potentiometneafly, us- 
ing suitable electrodes (see Titrimetry (5 41)). Each mL of CU 
N silver nitrate is equivafent to 3.545 mg of chloride. Not 
less than 13.6% ano not morę than H.4% is found. 


Assay— 

0.05 M Triethylomine solution —Disso3ve 13.8 ml of trieth- 
ylamine in 1900 mL of water. Adjust with formie acid to a 
pH of 3.0, dilute with water to 2000 ml, and mix. 

Mobile phase— Prepare a filtered and degassecJ mixture of 
0.05 M Tnethyiamine solution and acetonitnle (87:13). Make 
adjustments if necessary (see System Suitabifity under Chro- 
matography (621 )). 

System suitahility solution— Dissoive suitable quantities of 
USP Tacrine Hydrochioride RS and 2-aminobenzonitnle in 
Mobile phase to obtain a solution containing about 100 \xg 
per mL and 25 jig per mL, respectively. 

Standard stock preparation^D\ssoive an accurately 
weighed quantity of USP Tacrine Hydrochioride RS in Mobile 
phase to obtain a solution containing about 1 mg per mL. 

Standard preparation —Dilute 1.0 mL of the Standard stock 
preparation with Mobile phase to obtain a solution havrng a 
known concentration of about 0,1 mg per mL. 

Assay stock preparation —Transfer about 100 mg of 
Tacrine Hydrochioride, accuratefy weighed, to a 100-mL vol- 
unetric fiask, dissolve in and dilute with Mobile phase to 
vo!ume, and mix. 

Assay preparation —Transfer 1.0 mL of the Assay stock 
preparation to a 10-mL voiumetnc fiask, and dilute with Mo- 
bile phase to volume to obtain a solution having a known 
concentration of about 0.1 mg per mL. 

Chromatographic system (see Chromatography (621))—Jhe 
fiquid chromatograph is eguipped with a 243-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LII. The flow ratę is about 1,5 mL per minutę. Chromato¬ 
graph the System suitahility solution , and record the peak 
responses as dlrected for Procedurę: the relatlve retention 
times are about 0,48 for 2-aminobenzonitrile and 1.0 for 
tacrine hydrochioride; the resolutron, /?, between 2-a mi- 
nobenzonitrlle and tacrine hydrochioride is not less than 
10,0; and the column efficiency i$ not less than 5200 theo- 
reticaf plates. Chromatograph the Standard preparation , and 
record the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate injections is not morę 
than 0,41%. 

Procedurę —Separateiy inject equal volumes (about 10 p.L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks, Calculate the quantity, in 
mg, of ChHhN, ■ HCL H^O, in the portion of Tacrine Hydro- 
chToride tak en by the formula: 

100QC(ru/r s ) 

in whięh C is the concentration, in mg per mL, of USP 
Tacrine Hydrochioride RS in the Standard preparation; and fu 
and r$ are the peak responses obtained from the Assay prep- 
arotion and the Standard preparation, respectively. 


Tacrine Ca psu 8 es 

» Tacrine Capsules contain an amount of Tacrine 
Hydrochioride equivalent to not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of tacrine (CnH^lsy. 

Rackagmg and stora ge—Pres er ve in well-closed contaln- 
ers, 

USP Refererace standard* {11)— 

USP Tacrine Hydrochioride RS 







Identification— 

A: fnfrared Absorption (197K)— 

Test spedmen —Transfer an amount of Capsules, eqmva- 
lent to about 100 mg of tacrine, to a 250-mL separatory 
funnel containing 100 mL of water, and mix. Add 2 mL of 
1 N sodium hydroxide, and shake. Add 30 mL of ether, and 
shake. Al Iow the layers to separate, transfer the top ether 
layer to a beaker, and evaporate in a hood under a stream 
of nitrogen. Allow the solid to air-diy, and then dry at 105° 
for 90 minutes. Prepare a mixture of about 0.5% to 1.0% of 
the isolated solid in potassium bromide. 

B: The retention łime of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Dissoiution (711)— 

Medium: 0.1 U hydrochloric acid; 900 ml. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of CuHt-iN 2 dissolved 
by employing UV absorption at the wavelength of maxh 
mum absorbance at about 240 nm on filtered portions of 
the soiution under test, suitabiy diluted with Dissoiution Me¬ 
dium, in comparison with a Standard soiution having a 
known concentration of U5P Tacrine Hydrochloride RS in the 
same Medium. 

Tolerances —Not less than 85% (Q) of the labeled amount 
of CnHnlsb is dissolved in 30 minutes. 

Uniform! ty of dosage units (905): meet the reąuire- 

ments. 

PROCEDURĘ FOR CONTINT UNIFORMfTY— 

Standard soiution —Dissoive an accurately weighed quan- 
tity of USP Tacrine Hydrochloride RS in 0.1 N hydrochloric 
acid, and dilute quantitatively, and stepwjse if necessary, 
with OJ N hydrochloric add to obtain a soiution having a 
known concentration of about 4J pg per mL. 

Test soiution— Place 1 intact Capsule in a 100-mL volu- 
metric fiask, add about 70 ml of OJ N hydrochloric add, 
and sonicate until the gelatin capsule shell has dissolved 
completely (about 15 minutes). [NOTĘ —Periodically swirl the 
fiask durrng the sonicalion to foosen the Capsule from the 
bottom of the fiask and to dissolve a floating Capsule.] 

Shake mechanically for about 30 addttional minutes, difute 
with OJ N hydrochloric acid to volume, and mix. Pass a 
portion of the soiution through a suitable filter, and dilute 
quantitatively with OJ N hydrochloric add to obtain a solu- 
tion having a concentration of about 4J j.ig of tacrine hy¬ 
drochloride per mL. [notę— Do not use nylon filters,] Imme¬ 
dia te ly prior to removing an aliguot for analysis, mix the 
soiution vigorousiy. 

Blank —Place an empty Capsule of each Capsule strength 
into a separate 100-mL vo!umetric fiask and prepare as di- 
rected for Test soiution. 

Procedurę —Concomitanlly determine the absorbances at 
240 nm of the Blank, the Standard soiution, and the Test 
soiution with a suitable spectrophotometer. Calculate the 
ąuantity, in mg, of tacrine (CuHmNj) in the Capsule taken 
by the formula: 

1000 HQ / Cu)( 198.27/234.73)^ /As) 

tn which i is the labeled quantity, in mg, of tacrine hydro- 
chloride in the Capsule; G is the concentration, in ug per 
mL, of USP Tacrine Hyd rochloride RS in the Standard solu - 
tion; C u is the concentration, in pa per mL, of tacrine hydro¬ 
chloride in the Test soiution, based on the labeled ąuantity 
per Capsule and the extent of dilution; 198.27 and 234.73 
are the molecular weights of tacrine and tacrine hydrochlo¬ 
ride, respectively; and Au and A s are the absorbances ob¬ 
ła ined from the Test soiution and the Standard soiution , re- 
spectively. 


Assay— 

0.1 M Triethyiaminephosphate soiution— Transfer 28 mL of 
triethylamine to a 2000-mL volumetric fiask containing 
about 1800 ml of water, and mix, Adjust with phosphoric 
add to a pH of 3.25, dilute with water to volume, and mix. 

Mobile phase —Prepare a Filtered and degassed mixture of 
0.1 M Triethylamine phosphate soiution and methanof 
(85:15). Make adjustments if necessary (see System Suitabil- 
ity under Chromatography (621)), 

Standard preparation—D\ ssoive an accuratefy weighed 
quantrty of USP Tacrine Hydrochloride RS in Mobiie phase , 
and difute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a soiution having a known concen¬ 
tration of about IGOjig of tacrine per mL. 

Assoy preparation —Transfer 10 Capsules to a 1000-mL 
yolumetric fiask containing 500 mL of Mobile phase . Sonri 
cate for about 45 minutes until the gelatin capsule shells 
have dissolved. Periodically swirl the fiask during sonication 
to loosen any Capsules stickfng to the bottom of the ftask 
and to dissofve floating CapsuTes. Add an additional 300 mL 
of Mobile phase, shake for 30 minutes on a mechanical 
shaker, dilute with Mobile phase to volume, and mrx. Pass 
an aliguot of this soiution through an appropriate filter 
presaturated with the soiution, and dilute, if necessary, with 
Mobiie phase to obtain a soiution containing about 100 pg 
of tacrine per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a variable wave- 
length detector and a 4.6-mm x 15-cm colurrm that con- 
tains 5-jim packing LI. The flow ratę ts about 2,5 mL per 
minutę. Initially, the detector is maintained at a wavelength 
of 240 nm. At 7.0 minutes, the wave!ength is changed to 
260 nm. Chromatograph the Standard preparation, and re- 
cord the peak responses as directed for Procedurę: the col¬ 
umn efficiency is not less than 3500 theoretical plates; the 
tailing factor is not morę than 2.0; and the relatlve standard 
deviation for replicate injections is not morę than 1.0%. 

Procedurę —Separately inject equal volumes (about 30 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, in 
mg, of tacrine (CuHuN;) in the portion of Capsules taken 
by the formula: 

1000C(198,27/234.73)(r u /r 5 ) 

in which C is the concentration, in mg per mL, of USP 
Tacrine Hydrochloride RS in the Standard preparation; 

198.27 and 234.73 are the molecular weights of tacrine and 
tacrine hydrochloride, respectlvely; and r u and fj are the 
peak responses obtained from Lhe Assay preparation and the 
Standard preparation, respectively. 


Tacrolimus 



C«H 65 N0 1z - HjO 822.03 

15,19-Epoxy-3H-pyrido[2,1 -c][1,4]oxaazacyctotricosine-1,7, 
20,21 (4f{23H)-tetrone-5,6,8,11,1 2,1 3,14,15,1 6,1 7,18,19, 
24,25,26,26a-hexadecahydro-5,19-dihydroxy-3-[2-(4-hy- 


USP Monographs 




draxy-3-methoxycydohexyl)-1-methylethenylH 4,16- 
dimethoxy-4,10,12,18-tetramethyl-8-(2-propenyl)-, mono¬ 
hydrat©, [35-[3A\£(1 $* i 3S* i 4S*)] f 4S* ł $R* f $$* t 9t r 1 2/?*,1 4R*, 
15SM 6^,185*195*,26ar]]-; 

(-)-(35,4/?,55,8tf,9£,125,145,15ft,165,18ft, 19fl,2óa5)-8-Aliyl- 
5,6,8,11,12, .13,14,15,16,17,18,19,24,25,26,26a-hex- 
adecahydro-5,19-dihydrQxy-3-[(£)-2-{(1 fl,3fl,4R)-4-hy- 
d ro xy- 3-m e th o xy ty t fo h exy I] -1 -metbyfvinyl]-14,16- 
dimethoxy-4,10,12,18-tetramethyM 5,19-epoxy-3H-pyrido 
[2,1 -c][ 1,4]oxaazacyolQtncosrne-l ,7,20,21 (4H,23H)-tetrone 
mononydrate [109581-93-3], 

DEFINITION 

Tacroiimus contains NLT 98.0% and NMT 102.0% of 
tacroiimus (ChHmNOo), calcu lated on the anhydrous and 
solvent-free basis* 

IDENTIFICATION 

- A, INFRARED ABSORPTION (197M) 

* B. The retenłion time of the major peak of the Sample 

solution corresponds to that of tne Standard solution as 
obtained in the Assay. 

A5SAY 

• PROCEDURĘ 

Protect Solutions containing tacroiimus from tight. 
Solution A: 6 mM phosphork acid 
Solution B: Acetonitrile and fert-butył methyf ether 
( 81 : 19 ) 

Solution C: Solution A and Solution B (4:1) 

Solution D: Solution A and Solution B {1:4) 

Mobile phase: See Table 1. 


labie 1 


Time 

(min) 

Solution C 
(%) 

Solution D 

0 

72 

28 

30 

72 

28 

53 

15 

85 

54 

72 

28 

60 

72 

28 


Diluent: Acetonitrile and water (7:3) 

System suitability solution: 3 mg/mL of USP 
Tacroiimus System Suitability Mixture RS in Diluent Al- 
low the solution to stand for 3 h at ambient tempera¬ 
tur© before use* 

Standard solution: 3 mg/mL of USP Tacroiimus RS in 
DifuenL Al Iow the solution to stand for 3 h at ambient 
temperaturę before use. 

Sam ple solution: 3 mg/mL of Tacroiimus in Diluent Al- 
Iow the solution to stand for 3 h at ambient tempera¬ 
turę before use. 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 3-pm pac king LI 
Temperatures 
Column: 60° 

AutosampEer: 4° 

Flow ratę: 1.5 ml/min 
Injection vofume: 20 piL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Table 3 for relative retentlon timesj 
Suitability reguirements 
Resolution: NLT 3*0 between ascomycin and 
tacroiimus. System suitability solution 
Relative standard deviation: NMT 1*0% for the sum 
of the responses of tacroiimus, tacroiimus open ring, 
and tacroiimus 19-epimer, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tacroiimus (CmH^NO^) in 
the portion of Tacroiimus taken: 

Result = (Wn) x (C JCy) x 100 

r u = sum of Ehe peak responses of tacroiimus open 
ring, tacroiimus 19-epimer, and tacroiimus 
from the Sample solution 

r s = sum of the peak responses of tacroiimus open 
ring, tacroiimus 19-eptmer, and tacroiimus 
from the Standard solution 

Q - concentration of USP Tacroiimus RS in the 
Standard solution (mg/mL) 

Cu = concentration of Tacroiimus in the Sample 
solution (mg/mL) 

Acceptance criteria: 98*0%-102.0% on the anhydrous 
and solvent-free basis 

IMPURfTIES 

■ Residue on Ignition (281): NMT 0,1% 


Delete the folio wing: 

•• Hjeaw Metals, Method II (231): NMT 10 ppm# f OH kitli I' 

Jan^OlB} 

* ORGAN1C IMPURITIES, PROCEDURĘ 1 

Use Organie impurities. Procedurę 1 when the impurity 
profile includes tacroiimus methylacrylaldehyde and 
tacroiimus diene. It is suggested that new columns be 
conditioned with about 500 mL of alcohof before use to 
meet the resolution criterion. 

Mobile phase: Hexane, n-butyl chloride, and acetoni¬ 
trile (7:2:1), Add n-butyl chloride to hexane, and mtx 
well before adding acetonitrile* After adding acetoni¬ 
trile, mix the Mobile phase for 2 h to get a dear solu¬ 
tion. Any deviations from the ratio of components in 
the Mobile phase and the order of mixing will result in a 
two-phase solution. 

System suitability solution: 0,1 mg/mL each of USP 
Tacroiimus RS and USP Tacroiimus Related Compound A 
RS in Mobile phase 

Sample solution: 2.0 mg/mL of Tacroiimus in Mobile 
phase 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: Two 4,6-mm x 25-cm columns; 5-pm pack- 
ing L20 

Cofumn temperaturę: 28 ±2° 

Flow ratę: 1.5 mL/min. Adiust the fiow ratę so that 
the retention time of tacroiimus is approximately 15 
min, 

Injection vol u me: 20j.iL 
System suitability 
Sample: System suitability solution 
Suitability reąuirements 
Resolution: NLT 1,1 between tacroiimus and 
tacroiimus related compound A 
TaiEing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Tacroiimus taken: 

Result = (r y /A) x {l /[r r + L(r u /Fi))) x 100 

fu - peak response of each impurity from the 
Sample solution 

F t - relative response factor for each corresponding 
impurity (see Table 2) 











r T - peak response of tacrolimus from the Sampie 
soiution 

Acceptance criteria: See Tobie 2 . 


Tafcie 2 


Name 

ReJative 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 
CriŁeria, 
NMT (W 

Tacrolimus meth- 
ylacryl aldehvde a 

0.55 

16,7 

0.2 

Tacrolimus diene^ 

0.79 

2.2 

0.2 

Tacrolimus 

Empurity l c 

0.96 

1,0 

0.2 

Tacrolimus related 
compound A d 

0,96 

— 

— 

Tacrolimus 

1.0 

1.0 


Tacrolimus 

19-epimen^ 

1.1 

— 

— 

Tacrolimus open 
rEna^ 1 

1.3 

— 

— 

Any individual 
unsgecifEed impurity 

— 

1.0 

0.2 

Total jmDuritiesG 


— 

0.3 


a (£> 3-[[{1 R, 3 fl ,4 fl)- 4 -Hydroxy- 3 -methoxycydohexy!]- 2 -methy]acry- 
laldehyde. 

b (146,1 B£)-17-Ałlyl-l-hydroxy-l 2-{C£)-2-(4 hydrqKy-3-methoxycyclohexyl)^ 

1 -methy[vinyfj- 23 ł 25 -dimethoxy-T 3,7 9 , 21 , 274 etramethyM 1 , 28 -dioxa- 4 - 
azatricydo[ 223 . 1 . 0 4 - 9 ] octacosa- 14 , 1 S-dlene- 2 , 3 , 10 r 16 -tetrone. 
c Spedfied unldentifled impurity, 
d For informatlonal purposes gnly; not to be reported. 
e ( 35 , 4 fl, 55 , 8 fl, 9 f, 125 , 145 , 15 / 1 , 165 H 1 BR, 195 , 26 a 5 )-B-Allyl- 5 , 6 , 8 , 11 , 12 , 13 , 

14 . 15 . 16.1 7 , 13 , 19 , 24 , 25 , 26 , 26 a,bexadecahydro 5,19 difwdroxy- 3 -{C£)- 2 - 
[1 fl # 3 ^ 4 fl)- 4 -hydróxy- 3 *methoxycydohexy 1 j-l-methylvinyl]-l 4 , 16 , 

di m eth oxy- 4 , 10 , 12 , 18 - tetra m etnyl - 15 , 19 - epgxy- 3 H- py rido [ 2,1 - c] [ 1 , 4 ] ox - 
aazacydotrrcosine-l, 7 , 20,21 (4 H, 23 /^)-tetrone. 

f ( 35 , 4 ,f?, 55 , 8 /?,l 25 , 145 , 15 /?,l 65 , 18 /?, 26 a 5 ,£HLAIlyl- 5 ,ć, 11 , 12 , 13 , 14 , 15 , 16 , 

17 , 18 , 24 , 25 , 26 , 26 a-tetradecahydro- 5 , 15 , 20 , 20 -tetrahydroxy- 3 -{( 5 )- 2-[1 R f 
3 ft ,4 R)- 4 -hydroxy- 3 -methoxycydohexyl ]-1 -methyMny f}- 14 , 16 -dimethoxy- 

4 . 10.1 2 , 18 - te Ł ra m e thy L 3 ^ py rido [ 2,1 -c] [ 1 , 4 ] oxaa za c ycl ot rico sl ne- 1 , 7 , 19 , 

21 (4 H f S H r 20H, 2 3 H)- tetra ne. 

3 Total impurities limit does not indude tacrallmus open ring and 
tac roi i mu i 19 -epimer, 

o organic impuritbes, Procedurę 2 

Use Organie Impurities, Procedurę 2 when Che impurity 
profile inefudes ascomydn, desmethyl tacrolimus, 
tacrolimus S-epimer, and tacrolimus 8-propyl analog. 
Protect Solutions containJng tacrolimus from llght, 
Soiution A, Solution B, Soiution C, Solution D, Mobile 
phase, Diluent, System suitability solution, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assay, 

Standard solution: 30 pg/mL of USP Tacrolimus RS in 
Diiuent AIJow the solution to stand for 3 h at ambient 
temperaturę before use. 

Reporting threshold solution: 1.5 |tg/mL of USP 
Tacrolimus RS in Diiuent 

Peak Identification solution 1: 10 pg/ml of USP 
Tacrolimus 8-epimer RS in acetonitrile 
Peak Identification soiution 2: 10 pg/mL of USP 
Tacrolimus 8-propy[ Analog RS in acetonitrile 
System suitability 

[Notę— identify the related compounds by the relative 
retention times provided in Tobie 3.} 

Sampies: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resoiution: NLT 3.0 between tacrolimus and asco- 
mycin. System suitability soiution 
Relative standard deviation: NMT 10,0% for the 
sum of the responses of tacrolimus and tacrolimus 
19-epimer, Standard soiution 


Analysis 

Sampies: Sampie solution , Standard soiution , Reporting 
threshold soiution , Peak identifkation soiution /, and 
Peak Identification solution 2 
Caleulate the percentage of each impurity In the por- 
tion of Tacrolimus taken: 

Result = (fy/fs) x (C 5 /Cu) x 1 00 

ru = peak response of each impurity from the 
Sample soiution 

r s = sum of the peak responses of tacrolimus 

19-epimer and tacrolimus from the Standard 
soiutton 

Cs = concentration of USP Tacrolimus RS in the 
Standard soiution (mg/mL) 

C u - concentration of Tacrolimus in the Sampie 
soiution (mg/mL) 

Acceptance critena; See Tobie 3 . Identify tacrolimus 
8-epimer and tacrolimus 8-propyl analog using Peak 
Identification solution 1 and Peak identificathn soiution Z 
Report impurity peaks with responses NLT that of the 
peak in the Reporting threshold soiution (0.05%). Disre- 
gard peaks with retention times less than 3 min. 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 
Crtteria, 
NMT (°/a\ 

Tacrolimus o pen rjnq^ 

0.52 

_ 

Ascomycin 19-epimer (if 
present) 11 “ 

0.54 

0,1 

Tacrolimus 19-epimer 53 D 

0.63 

__ 

Ascomvcin 5 

0.87 

0.50 

Desmethyl tacrolimus (if 

Dresentl d -g 

0.94 

0.1 

Tacrolimus 

1.00 

— 

Tacrolimus 8-epimerf' 

1.28 

0.15 


* (35,4/?,55,8/i H 125,145,15^,165,18/?,26a5,£)hS-Ally 1-5,6,11,12,13,14,15,16, 
1 7,18,24,25,26,26a-tetradecahydro-5,15,20,20-teł;rahydrQXY r -3-{(£)-2-[(l /?, 
3 ii, 4 R) -4- hyd roxy-3 -m e f hoxy cyclo h g xy I] -1 -me Lhy I vi ny 3} -14, T 6-d i m e Lhoxy- 
4,10,12,18‘tetrameShyl-3H-pyrido[2,1'-c][1 f 4]oxaazacydotrico5ine-1,7,19, 

2 1 (4 H, 8 T/,20 23 tf}-tetron e. 

6 Tacrolimus open ring and tacrolimus T 9-epimer are isomers of 
tacrolimus, which are presenl in eąuillbrium with the acthre ingredient. 
They are not to be reported as degradation produtts. 
c {3S,4fi,55,8/?,9 f, 125,145,15fl,l 65,18fi, 195 r 26a5)-8-Ethyl-5,6,B,11,12,1 3, 

14.15.16.1 7,18,19,24,25,26,2óa-hexadecahydn>5,19-dihyrfroxy-3-[(E)-2- 
[(1 fl,3ft,4fl)-4-hydroxy-3-methoxycydohexylT1-methyivEnyf]n 4,16- 
dimethoxy-4,10,12,18-tetramethyl-'15,19-epoxy-3H-pyrido[2,1 -c][1,4]ox- 
aażacy dotneos ine-1,7,20,21 -(4H,2 3H)-tetrone. 

a If possible from the manufacturfng process. 

e (35,4ft,55,8fl,9£,125,145,15iR,165,1 BR,195,26aS)-8-Allyl-5,ó,8,11,12,13, 

14,15,16,17,18,19,24,25,26,26a-hexadecahydro-5,19-dihydroxy-3-((£)-2- 
[(I R, 3 R r 4 ff)-4 - hy droxy-3-rneth oxycydohexy J j-1 -melhy I viny I)-14,1 ć- 
d Emetho xy-4,10,12,18 - te tra m e t hy \ -15, T 9 -epo xy- 3 H- py ri d o [2,1 -c] [ 1,4 ]ox- 
aaza cydo tric osi ne-1,7,20,21 (4H,23H)-tetrone. 

r (35,4/1,55,8/?,9f,l 25,145,15^165,18/?,19/?,26aS)-8-Ethyl-5,6,8,11,12,13, 

14.1 5,16,17,18,19,24,25,26,26a-hexadecahydro-5,19 - di hyd rqxy- 3 -[(-2- 
[(1 f?, 3 R t A ff)-4-hyd roxy- 3 - m ethoxy cy d o hexy i ] - T -methy Iv1 ny I]-14,16- 
dimethoxy-4,l 0,12,18-tetramethyl-l 5,19-epoxy-3H-pyrido[2,1-c]p H 4]ox- 
aazacyclotricosine-l, 7,20,21 -(4 W, 2 3 W)-tetrone. 

3 (35,4/?,55,8/?,9iE,l 25,145,15fl,T 65,18/?,19/l,26a5)-8 Allyf-5,6,8,l 1,12,1 3, 

14.15.16.1 7,18,19,24,25,26,26a-hex ad eca hydro-5,19-di hydro xy-3-[(£)-2- 
[(1 fi,3/?,4/l)-44wdroxy-3-methoxycyclohexyl]-l -methylvinyl)-14,16- 
dimethoxy-4,l 2,18-tnmethyl-1 S,19-epoxy-3H-pyrtdo[2,l -q[l r 4]oxaaza- 
cyclotricosine-1,7,20,21 -(4H,23^/)4etrone. 

(l (35,4/2,55,85,96,125,145,15/1,165,18/?,l 9fi,26a5)-8-Allyl-5,6,8,l 1,12,13, 

14.15.16.1 7,18,19,24,25,26,26a -he xa d eca hydro -5,19-dihydroxy-3-((E)-2- 
[(1 /?,3fl,4/?J-4-hydroxy-3-methoxycydohexyl'J-l -methylvfnyl)-l 4,16- 
dimethoxy-4,10,12,18-tetramethyl-l 5,19-epoxy-3H-pyrido[2,1 -c][1,4]ox- 
az za cydo td cosfne-1,7,2 0,21 (4 H r 2 3 H) - te trone. 

1 (35,4fl,55,8/l,9f,125,145,15/1,165,18/?,l 9/?,26a5)- 5,6,8,11,12,13,14,15, 

16.1 7,18,19,24,25,26,26a-Hexadeca Eiydro-5,19-dihydroxy-3-f(£)"2-[(T 

4 -4-hydroxy- 3-m eth axycyc I ohexy I]-1 -methylvinyl}-l 4,16-dirrŁethoxy-4, 

10.12.1 S*tetramethy 1-15,19-epoxy-S-p ropy 1-3 H-pyrido[2,l -c][1,4]oxaaza- 
cyc I otri cosi ne-1,7,20,21 (4 H t 2SH) -tetrone. 

I Total impuriUGs limit does not indude tacrolimus open ring and 
tacrolimus 19-epimer. 


USP Monographs 


























Table 3 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NiWT 

Tacrolimus 8-oroDvl analoo 1 

133 

0J5 

Any mdmdual unspecified 
impurity 

— 

0.1 

To tal imourttiesi 

— 

T.O 


*&SAR,5SM1 2^J45J5^1fi5 ł T8ft f 26aJ,E)^-Allyl-S < 6,11 ł 12J3,14,15,T6 ł 
H H !^ 24 i 25 ', 26 ' 26a ' teUadecsh >' dra - 5 ^5^0,20-tetrahydro^y-3-({f)-2-ECią 

3 ff,4 /?)*4 - hy d roxy * 3-methoxy cy clo hexy M --1 -methy lv i ny 0-14 r Tć-d rmethox y - 

4, IG, 12,1 84Mramethyl-3 W-pyridG[2, 1 - cj[1 # 4joxaazacyc!otricosioe-l, 7,19, 
21(4 tf # 8 W, 2 0 tf, 2 3 W)-te t rone. X 1 ' 

b Tacrolimus apen ring and tacrolimus 19-epimer aro isomers of 
tacrolimus, whrch are present in Eguiilbrium wfth the active ingredient 
They are not to be reported as degradation producu. 

I;{3S # 47? J 55,8fl ł 9£ p 125,145,15fi f 16SJ8AJ 95, ZĆa^S^thyl^^SJ 1,12,13, 

14.1 $ J 6 t 17,1 8,1 9,24 r 25 f 26 f 26a-hexadecahydro-S, 19-dihydro)!y-3-[(fV2- 
[{1 ff, 3 R, 4 fl}-4 - hydroxy- 3 meth oxy cy dohexy I]- T - me lhyivi ny I)- 14 S 6* 
dfmeth 0 xy- 4 ,10,12 1 S-tetramethyM 5,19-epo*y-3pyrido[2,1 -c][1,4?ox- 
aazacyc lo tricosme-1,7,20,21-( 4 2 3 tf>- tetro ne, 

4 lf posstNc from the manufacturing process. 

- (31,4*3U*3M25J4£,lSP,U5,T8ff,1 95,2*B$)-B^llyl-5,6,g,1 T,12,13, 
14,15, T 6 # 1 1, 18,19,24,25, 26,2 6a- hexa decahydro -5,19-dihydroxy-3((£)-2- 
[(1 fl,3MfiM-hydraxy-3-methoxycydohexyf]-l-methylvmyiUl 4,16- 
dimethoxy-4,10,12,18 -teiramethyl-15,19-epoxy3Hpyrido[2,1 -df 1,4lox- 
aazacyclotricosintM, 7,20,21 (4tf,23ttHelrone, 
U35,4/?,55,8/?,9£,125J4S,15ft,165,18R,19J?,26a5>8*Ethyl-5,6,8,11 J 12 13 
14,15,16,17,18,19,24,25,26,26a-hexadet:ahydro*5 ł 19dihydrQxy~3-[(£)-i- 
[0 W, 3^,4/!}‘4hydroxy-3-methoxycyctohexyl]-1 -methyMnyl]-14,16- 
dimethoxy^4,10,12,18-tetramethyM 5J9-epoxy-3tf-pyridoI2J-d[l i 4]ox- 
aazacydotricosine-l, 7,20,21 -(4H,23H)-tetrone. 

*{lSAK5S t BR,9U 25,145,15fi,165,18fl,19fl,26aS)-8-AIM-5,Ć,8,11,12,13, 

14.15.16.1 7,18,19,24,25,26,26a-hexadecahydro-5, 19-drhydraxy-3 [(B-2- 
[{1 U,3fl,4fl)-4-hydroxy’3-methoxycydDhexyl]-1 'methyfvinyll-14,16- 
dimethoxy-4,1 2 t 18-lrimethyM 5,19-epoxy-3 W-pyndo[2,1 ctł 1,4loxaaza- 
cydo tricosine-1,7,20,21 -(4 tf r 23ft)-te trone. 

H3S,4ff,55 r 85,9£,125,145,15Ą J l65 J 18^19fl,26aS)^^l(yl-5,6,8,11,12,13, 

14,15,16,17,18,19,24,25,26,2óa-hexad eca hydro -5,19dihydroxy-3T{£)-2- 
[(1 ^3W,4fi)-4-hydroxy-3-methoxycydohexyljd *meihylvinyf)-14,l 6- 
dimethoxy-4, 10,12,18-tetramethy f-15,19-epoxy-3H*py rtdo[2,1 -c][l A]ox- 
aa£acydotricosine-l, 7,20,21(4 ^23^)-tetrone, 

1 (3S,4fl, 5 5,8/?,9£,125,14 5,15/?, 165,lSfl,19i?,26aS)- 5,6,8,11,12,13,14 15 

16.1 7,18,19,24,25,26,26a-HexadecE3hydn>5,19-dihydroxy-3-((£]-2-[(1 r',3R, 
4 /?}- 4 - hy d roxy- 3 - me i hoxy cy clohexy I ]-l -mcthylyinylj-14,1 ó-dimethoxy-4, 

10,12,18-tetramethyl4 5, T 9*epoxy-3-prapyl4 W-pyrido[2,1 -t][Mo*aaza- 
cydotncosined, 7,20,21 (4 W, 2 3/1)-tętno ne. 
i Totaf Impurities fi mit does not indude la ero I i mus open ring and 
tacrolimus 19-epimer. 


SPECIFIC TESTS 

« OPT1CAL Rotation, Specific Rotation {781S> 

Sample solution: 10 mg/mL in /V,W-dimethylformamide 
Acceptance criteria: -110“ to -115° on the "as-is" 
basis 

• Water Determination, Meth od I (921): NMT 4.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in tight containers. 
Storę at eontrolled room temperaturę. 

• Labeling: If a test for Organie Impurities other than Proce¬ 
durę / is used, then the Fabeling States with whrch test 
for Organie Impurities the artide complies. 

• USP REFERENCE Standards {11 > 

USP Tacrolimus RS 

15,19-Epoxy-3H-pyrido[2,1 -c][1,4]oxaazacyclotricosine- 
1,7, 20, 21 (4H, 2 3 tf)-tetrone-5,6,8,11,12,13,14,15, 

16,1 7,18,19,24,25,26,26a-hexadecahydro-5,19- 
dihydroxy-3-[2-(4-hydroxy-3-methoxycyclohexyi)- 
1 -methylethenylj-14,16-dimethoxy-4,10,12,18-te- 
tramethyl-8-(2-propenyl)-, monohydrate, [3S-[3fi* 

£( 1 S*, 3 5*,45*)], 45*, 5 R*, 8 5*,9 £, 12 fi*, 14 /?*, 15 5*, 16 R*, 
18SM95*,2óafl*]]-. 

C44H«NOi 2 ■ HjO 822.03 
USP Tacrolimus Related Compound A RS 
(£)-8-Ethyl-5,6,B, 11,12,13,14,15,16,1 7,18,19,24, 
25,26,26a-Hexadecahydro-5,19-dihydroxy-3-[(£)- 
2-(4-hydroxy-3-methoxycyclohexy1)-1-methylvinyl]- 
14,16-dimethoxy-4,10,12,18-tetramethyl-15,19-epoxy- 


3H-pyrido[2,1-c][1,4]oxaazacyclotricosine-1,7,20,21- 

(4H,23H)-tetrone. 

C4iH w NO, ; 792.01 
USP Tacrolimus 8-epimer RS 
(3S,4fi,55,85,9£,125,145,15fi,165 ( 18fi,19fi,26aS)-8-Allyl- 
5 6,8,11, 12,1 3,14,1 5, 16,17, 18,19,24,25, 26,26a-hex- 
adecahydro-5,19-dihydroxy-3-{(£)-2-[{1 ft,3fi,4fi)-4-hy- 
droxy-3-methoxycyclohexyl]-1 -methylvinyl}-l 4,16- 
d!methoxy-4,10,12,18-tetramethy 1-15,19-epoxy-3H- 
pyrido[2,l-c][1,4]oxaazacydotricosine-1,7,20,21C4H, 
23tf)-tetrone. 

C.MHsgNOu 804.02 
USP Tacrolimus 8-propyl Analog RS 
(3 5,4 fi, 5 5,8 fi, 9£, 125,145,15 fi, 16 5,1 8fi, 19fi,26a 5)-5,6, 

8,11,12,13,14,15,16,17,18,19,24,25,26,26a-Hex- 
adecahydro-5,19-dihydroxy-3-((£)-2-[(1 fi,3fi,4fi)-4-hy- 
droxy-3-methoxycyclohexy!]-1-methylvinyl}-14,16- 
dimethoxy-4,10,12,18-tetramethyl-15,19-epoxy-8-pro- 
pyl-3H-pyrido[2,1-c][1,4]oxaazacyclotricosine-1,7, 

20,21 (4H,23fi/)-tetrone. 

C^H/iNOii 806.03 

USP Tacrolimus System Suitability Mixture RS 
This is a mixture of tacrolimus, ascomycin 
(35,4fi,55,8fi,9£,125,145,15fi,165,18/f,19fi,26a5)-8-Ethyl- 
5,6,8,11,12,13,14,15,16,17,18,19,24. 
25,26,26a-hexadecahydro-5,19-dihydroxy-3-[(£)-2-[(1fi, 
3fi,4fl)-4-hydroxy-3-methoxycyclohexyl]-l-methylvinyl]- 
14,1 Ć-d imethoxy-4,10,12,18-tetra methyl-15,19-epoxy- 
3H-pyrido[2,1-c][1,4]oxaazacyclotricosine-1,7,20,21- 
(4H,23H)-tetrone. 

C4]H 69 NO,2 792.01 

and tacrolimus 8-propyl analog 

<3S,4fl,55,8fi,9f,125,145,15fl,165,18fi, 

19 fi, 26a5)-5,6,8,11,12,13,14,15,16,17,18,19,24, 
25,26,26a-Hexadecahydro-5,19-dihydroxy-3-{(£)-2- 
[(1 fi,3fi,4ft)-4-hydroxy-3-methoxycyclohexyl]- 
1 -methylvinyl}-l 4,16-dimethoxy-4,10,12,18-te- 
tramethyl-15,19-epoxy-8-propyl-3fi/-pyridot2,1-c] 
[1,4]oxaazacyclotricosine-1,7,20,21 (4H,23fi f )-tetrone. 
C«H?iNOi2 806.03 


Tacrolimus Capsules _ 

DEFINITION 

Tacrolimus Capsules contain NLT 93.0% and NMT 105.0% 
of the labeled amount of tacrolimus (Cj.iHegNOtj). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• B, The UV absorption spectrum of the major peak of the 
Sample solution and that of the Standard solution exhrbit 
maxima and minima at the same wavelengths, as ob¬ 
tained in the Assay. 

ASSAY 

• PROCEDURĘ 

Al Iow the Standard solution and Sample solution to stand 
for 3 h at ambient temperaturę before use. Protect Solu¬ 
tions containing tacrolimus from liaht. 

Solution A: 6 mM phosphoric acia 
Solution B: 50 g/L of polyoxyethylene (23) lauryl ether. 
[Notę—P olyoxyethylene (23) lauryl ether is also called 
Brij-35,] 

Solution C: Acetonitrile and Solution B (7:3) 

Mobile phase: Acetonitrile, tert-butyl methyl ether, and 
Solution A (335:55:600) 

Standard solution: 50 pg/mL of USP Tacrolimus RS in 
5o/uf/or) C 












Sample solution: Equivalent to 50 |ig/mL of tacrolimus 
from NLT 10 Capsules in Solution C [Notę—S onicate, 
and stir with a magnetic stirrerj 
Chroma tog raphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm. When tJnis procedurę is used 
for Identification test B, use a diodę array detector set 
at 200-400 nm. 

Column: 4.0-mm x 5.5-cm; 3-|tm packing LI 
Column temperaturę: 60° 

FIow ratę: 1 mL/min 
Injection volume: 5 pL 
System suitability 
Sample: Standard solution 
[Notę —The relative retention tfmes for tacrolimus 
19-epimer and tacrolimus are 0.67 and 1.0, 
respectively.] 

Suitability reguirements 
Talling factor: NMT 2.0 

Relative standard deviation: NMT 3.0% for the sum 
of thc tacrolimus and tacrolimus 19-epimcr pcaks 
Analysis 

Samples: Standard solution and Sampfe solution 
CaicuEate the percentage of the labeled amount of 
tacrolimus (C^H^NOi*) in the portion of Capsuies 
taken: 

Result - (rJn) x ( C s /C v ) x 100 

ry = sum of the peak responses of tacrolimus and 
tacrolimus 19-epimer from the Sample 
solution 

rs = sum of the peak responses of tacrolimus and 
tacrolimus 19-epimer from the Standard 
solution 

Cs = concentration of USP Tacrolimus RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 93 ł 0%-105«0% 

PERFORMANCE TEST5 
* Dissolution (711) 

Test 1 

Medium: Hydroxypropylceflulose in water (1:2 x 10 4 ) ; 
adjusted with 6% phosphoric acid to a pH of 4.5; 

900 mL 

Apparatus 2: 50 rpm with sinker (see Dissolution 
(711), Figurę 2a) 

Time: 90 min 

Mobile phase: Aceton! Lnlą methanof, water, and 6% 
phosphoric acid (46: 18: 36: 0.1) 

Standard stock solution: (L/360) mg/mL in acetoni- 
trfle, where L is the Capsute label claim in mg 
Standard solution: To 20.0 mL of the Standard stock 
solution add 50.0 mL ot Medium , and mix to obtain 
Solutions with known concentrations as indicaled in 
Tobie L Al Iow the solution to stand for NLT 6 h at 25° 
before use. 

Sample solution: Pass 10 mL of the solution under 
test through a G4 gfass fil ter. To 5.0 mi of the filtrate 
add 2.0 mL of acetonitrile, and mix, Allow the solution 
to stand for NLT 1 h at 25° before use. 


Tabfle 1 


Capsule Strength 
(mq) 

Finał Concentration 
fug/mU 

0.5 

0.4 

1 

0.8 

5 

4 


Chromatographlc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: LJV 210 nm 

Column: 4.6-mm x 15-cm; 5-|im parking L7 
Column temperaturę: 5Q a 

Fiow ratę: Adjust the flow ratę so that the retention 
time of tacrolimus is approximately 14 min. 
Injection voiume: See rabie 2. 


Table 2 


Ca psu (e Strength 
(mq> 

Injection Volume 

fun 

0.5 

soo 

1 

400 

5 

80 


[Notę—F or products with strengths other than those 
listed in Tobie 2, adjust the Injection volume to deliver 
an equivalent amount of tacrolimus into the cofumn.] 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolutron: NLT 1.5 between tacrolimus 19-epimer 
and tacrolimus 
Tarling factor: NMT 1.5 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
tacrolimus (ChHó-jNOu) dissolved: 

Result ^ (Wr s ) x Cs x D x V x (100/L) 

r u = peak response of tacrolimus from the Sample 
solution 

fj = peak response of tacrolimus from the Standard 
solution 

Cj - concentration of USP Tacrolimus RS in the 
Standard solution (mg/mL) 

D = dilution factor of the Sample solution 
V - volume of Medium , 900 mL 
L = label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of 
tacrolimus (CmHwNOh) is dissohred. 

Test 2: Jf the product complies with this test, the label- 
tng indicates that it meets USP Dissolution Test 2. 

[NOTĘ—-Allow the Standard solution to stand for 3 h at 
ambient temperaturę before use. Protect Solutions con- 
taining tacrolimus from lighl.] 

B uff er: Dissolve 6 g of soplum dodecyl sulfate and 
8.28 g of monobastc sodlum phosphate In 6000 ml of 
water. Adjust with 2 N sodium hydroxide to a pH of 

Medium: Buffet, 900 ml 
Apparatus 2: 50 rpm, with slnkers 
Time: 60 min 

Standard stock solution: 0,2 mg/mL of USP 
Tacrolimus RS in alcohol and Medium (3:7). [Notę— 
Dissolve USP Tacrolimus RS in alcohol using 30% of 
the finał volume. Sonicate until dissolved, and dilute 
wkh Medium to volume,] 

Standard solution: Dilute the Standard stock solution 
wrth Medium to obtain a finał concentration of 5 pg/ 
ml. 

Sample solution: Pass a portion of the solution under 
test through a surtable filter. 

Solution A: 6 mM phosphoric acid 
Mobile phase: Aceton itrile, tert- butyl methyl ether, 
and Solution A (335:50:600) 
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Chromatographic system 

(See Chromotography (621), System Suitability.) 

Modę: IC 

Detector: UV 205 nm 

Cofumn: 4.0-mm x 5.5-cm; 3-pm packing LI 
Column temperaturę: 60° 

Fiow ratę: 1.2 mL/min 
Injection volume: 100 jiL 
System suitability 
Sample: Standard solution 
[Notę—T he relative retention times for tacrolimus 
19-epimer and tacrolimus are 0.67 and 1.0, 
respectiyely.] 

Suitability regurrements 
Tarling factor: NMT 2.0 

Relative standard deyiation: NMT 5.0% for the 
sum of the areas of tacrolimus and tacrolimus 
19-epimer 
Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tacrolimus (ĆmH^NO^) dissofyed: 

Resuit - {rufr$) x (Cs/l) x V x 100 

fu - sum of the peak responses of tacrolimus and 
tacrolimus 19-epimer from the Sample 
solution 

r s - sum of the peak responses of tacrolimus and 
tacrolimus 19-epimer from the Standard 
solution 

Q = concentration of the Standard solution 
(mg/mL) 

L = la bel clairn (mg/Capsule) 

V = volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
tacrolimus (C^H^NGi^) 15 dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets U5P Dissolution Test 3. 
Medium: 50 mg/L of hydroxypropylcdlulose in water. 
Adjust with phosphoric add to a pH of 4.5; 900 ml. 
Apparatus 2 (wjthout sin ker) and Time: Proceed as 
directed in Test 1. 

Buffer: 3.6 g/L of monobasic potassium phosphafe in 
water. Adjust with diluted phosphoric acid to a pH of 
2.5. 

Mobile phase: Buffer and acetonitnie (1:1) 

Standard stock solution: 0.1 mg/mL of USP 
Tacrolimus RS in acetonitrile 

Standard solution: Di fu te the Standard stock soiution 
with Medium to obtain a finał concentradon of (f/900) 
mg/mL, where i is the Capsule label claim in mg. 
Sample soiution: Pass a portion of the solution under 
test through a sultable filter. 

Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 10-cm; 5-j.im packing LI 

Column temperaturę: 60° 

Flow ratę: 13 mL/min 
Injection volume: 100 juL 
System suitability 
Sample: Standard solution 
[NOTĘ—The relative retention times for tacrolimus 
19-eplmer, tacrolimus open ring, and tacrolimus are 
0.67, 0.79, and 1.0, respectiyely.] 


Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tacrolimus (CmH 6 9 NQ T2 ) dissolved: 

Resuit = (rufrs) x (Cs/l) x V x 100 

r v = sum of the peak responses of tacrolimus, 

tacrolimus 19-epimer, and tacrolimus open 
ring from the Sample solution 
r s = sum of the peak responses of tacrolimus, 

tacrolimus 19-epimer, and tacrolimus open 
ring from the Standard solution 
Ca = concentration of the Standard solution 


V - volume of Medium 900 ml 
Tolerances: NLT 75% (Q) of the labeled amount of 
tacrolimus (C^HUNO^) is dissolyed. 

Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4. 
Medium: Hydroxypropylceflulose in water (1 in 
20,000), adjustecf with phosphoric acid to a pH of 4.5. 
See Tobie 3 for the yolume. 


Table 3 


Capsule Strength 
(mg) 

Volume of Medium 
(mL) 

0.5 

500 

1 

900 

5 

900 


Apparatus 2: 50 rpm, with sinkers 

Time: 120 min 

Diluent: 1 mg/mL of hydroxy propyl cel tu lose in water. 
Sonicate as needed to dissolve. 

Buffer: To a solution of 1 g/L of sodium 1-hex- 
anesulfonate in water add 0.1 mL/L of trifluoroacetic 
acid. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(550:50:400) 

Standard stock solution: Dlssolye USP Tacrolimus RS 
in acetonitrile. See Table 4 for the concentrations (L is 
the Capsule label daim in mg). 


(mg/mL) 

= iabemaim (mg/Capsule) 


Table 4 


Capsule Strength 
(mg) 

Concentration 

(mo/mL) 

0.5 

U2S 

1 

i/45 

5 

U 45 


Standard solution: Di lute the Standard stock soiution 
with Diluent. See Table 5 for the concentrations (i is 
the Capsule label claim in mg). 


Table 5 


Capsule Strength 
(mq) 

Concentration 

(mg/mL) 

0.5 

i/500 

1 

t/900 

5 

L/900 


Sample solution: Pass a portion of the solution under 
test through a suitable filter. 
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Chromatographic system 
(See Chromatography (621 ) f System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 

Coiumn temperaturę: 60° 

Ffow ratę: 1 mL/min 
Injection volume: lOOpl 
System suitability 
Sample: Standard saluthn 
Suitability requirements 
Tailing factor: NMT 2.0 
Relatiye standard deviation: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
tacrolimus (C^H^NO^) dissolved: 

Result = (Wfj) x (Cs/l) x V x 100 

r u - peak response from the Sample solution 

rj - peak response front the Standard sofa Lian 

Cs = concentration of USP Tacrolimus RS in the 
Standard solution (mg/mL) 

L - label claim {mg/Capsule) 

V - volume of Medium (mL) (see Tobie 5) 
Toierances: NLT 75% (Q) of the labeled amount of 
tacrolimus (CmH^NOi*) is dissolved. 

Test 5: If the product eompiies with this test the label- 
ing indicates that it meets USP Dissolution Test 5. 
Medium: 0.5 g/L hydroxypropylcellulose in water. Ad- 
just with phosphoric aria to a pH of 4.5; 900 mL, 
Apparatus 2: 50 rpm, with slnkers 
Time: 90 min 

Solution A: OJ mL/L of trifluoroacetic acid in water 
Mobile phase: Acetonitrile and Solution A (50:50) 
Standard stock solution: 0,22 mg/mL of USP 
Tacrolimus RS in acetonitrile 

Standard solution: (1/900) mg/mL of USP Tacrolimus 
RS from the Standard stock solution in Medium t where i 
is the label claim In mg/Capsule 
Sample solution: Centrifuge a portion of the solution 
under test, Use the supematant 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 205 nm 

Coiumn: 2,1-mm x 15-cm; 3.5-jim packing L7 
Coiumn temperaturę: 60° 

Flow ratę: 0.8 mL/min 
Injectlon volume: 750 pL 
System suitability 
Sample: Standard solution 
[NOTĘ—The relative retention limes for tacrolimus 
19-epimer (tautomer 1), tacrolimus open-ring (tauto- 
mer 2), and tacrolimus are 0,55, 0,79, and 1.0, 
respectively.] 

Suitability reguirements 
Tailing factor: NMT 1.5 

Relative standard deviation: NMT 4.0% for the 
peaks due to tautomer 1, tautomer 2, and 
tacrolimus. 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
tacrolimus (C^HasNIOu) dissolyed: 

Result = (fu/n) x ( Q/L ) x V x 100 

r u = sum of the peak respornes of tacrolimus, 
tacrolimus open-ring, and tacrolimus 
19-epimer from Ehe Sample solution 
r$ = sum of the peak responses of tacrolimus, 
tacroiimus open-ring, and tacrolimus 
19-epimer from the Standard solution 


Q - concentration of USP Tacrolimus RS in the 
Standard solution (mg/mL) 
i = label claim (mg/Capsule) 

V ~ volume of Meaium f 900 mL 
Toierances: NLT 75% (Q) of the labeled amount of 
tacrolimus (ChH^NOu) is dissolved, 

• Uniformity df Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* Orcanic Bmpurities, Procedurę i 

Use Organie Impurities, Procedurę 1 when the impurity 
profile indudes tacrolimus diene and tacrolimus 
reglolsomer. It is suggested that new columns be condi- 
tioned with about 500 mL of ethanol before use to 
meet the resolution criterion. 

Mobile phase: Hexane, n-butyl chloride, and acetoni- 
trile (7:2:1), Add n-butyl chloride to hexane, and mix 
well before adding acetonitrile. After adding acetoni- 
trile, mix the Mobile phase for 2 h to get a dear solu¬ 
tion. Any deviations from the ratio of components in 
the Mobile phase and the order of mixing will result in a 
two-phase solution. 

System suitability solution: 0.1 mg/mL each of USP 
Tacrolimus RS and USP Tacrolimus RelaLed Compound A 
RS in Mobile phase 

Sample solution: Transfer the contents of a suitable 
number of Capsules (eguivalent to about 5 mg of 
tacrolimus for 0.5-mg Capsules or 10 mg of tacrolimus 
for 1-mg and 5-mg Capsules) into a centrifuge tubę. 
Add 1.5 ml of a mixture of n-butyl chloride and aceto- 
nitrife (2:1), sonteate in an ultrasonic bath for 2 min, 
add 3.5 mL of n-hexane, and mix. Centrifuge this solu¬ 
tion, and collect the supernatant or pass the solution 
through a 0.5-pm membranę fi! ter. Use the solution 
withtn 30 min of preparation. 

Chromatographic system 
(See Chromatography (621), System Suitability ) 

Modę: LC 

Detector: UV 225 nm 

Columns: Two 4.6-mm x 25-cm columns; 5-pm pack¬ 
ano L20 

Coiumn temperaturę: 28 ± 2° 

Flow ratę: 1.5 mL/min. Adiust the Flow ratę so that 
the retention tlme of tacrolimus is approxima£eIy 15 
min, 

Injection volume: 20 pL 

Run tlme: 3 times the retention time of tacrolimus 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resolution: NIT 1.1 between tacrolimus and 
tacrolimus related compound A 
Tailing factor: NMT 1.5 
Relative standard devlation: NMT 2.0% 

Analysis 

Sample: Sample solution 

Calcuiate the percentage of each impurity In the por¬ 
tion of Capsules taken: 

Result = (r y /F) x (1 f[r T + 2WF)]} x 100 

ru - peak response of each impurity from the 
Sample solution 

Fi ~ relative response factor for each correspondlng 
impurity (see Tobie 6) 

tj = peak response of tacrolimus from the Sample 
solution 

Acceptance criteria: See Tobie 6 . Disregard peaks due 
to tne solyent 
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Table 6 


Mamę 

Relattve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (*/o> 

Tacrolimus diene* 

0.79 

2.2 

0.3 

Tacrolimus 

reoioisomer 12 

0.88 

1.0 

0.5 

Tacrolimus imouritv l c 

0.96 

1.0 

0,3 

Tacrolimus related 
compound A' ł 

0.96 

— 

— 

Tacrolimus 

1.0 

—* 

_ 

Tacrolimus 19- 
eDimem' 

1.1 

— 

— 

Tacrolimus open 

1.3 

— 

— 

Any indivFdua1 
unsoecified impurity 

— 

1.0 

0.2 

Toial impurities 

— 

— 

1.0 


- (1 4R 1 8£>* 1 7 - A I lyI-1 -hy droxy-124( E)-2-(4-hydro xy- 3 - me l hojtycydoh exy IR 
1 -meihylwiny !]-2 3,Z5-dirnethoxy-13,19,21,27-tetramethyM 1,28-dioxa-4- 
ażatrkydo[22.3J ,0 44 ] octatosa-14,18-dferie-2,3,1 0,16-tetrone. 

* (4f f llf)-10-Allyl-7 r 8.10,1 3J4,15,16,17,10,19,20,21,26,22,28,28a-hex- 
a decahyd ro- 7,21 ■ d i hy d roxy- 3 -(4 -hy d roxy- 3 - m ethoxy cyc (o hexy I)-16,18- 
dimethoxy-4,6 p 12,14,20-pemflmelnyI-l 7,21 -epoxy'3tf-pyrido[2 p 1-i:][1 H 
4]ox aazacyc la pen tacosi ne-1,9,22,23 (6H, 25 H}- tetra ne. 

Ł Tacrolimus impurity 1 ts a specifted, unidentified impurity, 
d Tacrolimus related compound A is listed here to indicate the relative 
retention time of thls compound. tt is used in the procedurę to ewaluate 
system suitabiiity and is not to be reported. It is not to be induded in 
total impurities. 


* Tacrolimus open ring and tacrolimus 19-epimer are tsomers of 
tacrolimus, which are present in equiTibrium wilh the active ingredient. 
They are not to be reported as degradation products and are not induded 
in tata! impurities. 

' C 3 S, 4 fi, 5 S, 8 /? p 9 £ p 125,1 45 .15fl, 165,1 SR 195,26a5)-8-Allyl 5,6,8,11,12,13,14, 
15,16,1 7,18,19,24,25,2ć,26a-hexadecahyd ro-5,19-dihydroxy-3-{(f)-2-[(l R 
3 R 4 ft)_ 4 . hydro xy-3-m e th oxvcyt [ohexy I] l-me thyIvi nyj )-1 4, 16-d i m eth oxy- 
4,10,12,18- te t ra me thy 1-15,19-epoxy-3 H- py rido [2,1 - r] [ 1,4] ox a azacy clo- 
tricosine-l, 7,20,21 (4 H f 2 3tf)-tetrone. 

a {35,4 R 55,8R125,145^15R165,18R26a5,£)-8"A1lyl-5,6,l 1,12,13,14,15,16, 

17,18,24,25,26,2óa - tetra dec ahydro-5,15,20,20-Łetrahydroxy-3-j(£)-2-[Cl R 
3R4 fi)-44wdroxy-3-metiioxycydohexyl1-l -methyMnyl}-14,16-dimethoxy- 
4,10, f 2,18 - te tra m ethy 1 -3 tf-py rid o( 2,1 -c][l ,4]oxaazacydotrico5ine-l ,7.19, 

21 (4 H, 8 H, 2QH, 2 3 H) - tetra ne. 


■ One a nic Impurities, Procedurę 2 

Use Organie Impurities, Procedurę 2 when the impurity 
profile includes tacrolimus hydroxy acid and tacrolimus 
8 -epimer, It is suggested to eguilibrate the column 
overnight with a mixture of Solution C and Solution O 
(1 7;3)Defore performing this procedurę. Allow the Sys¬ 
tem suitabiiity solution, Standard solution, and Sample so¬ 
lution to stand for 3 h at ambient temperaturę before 
use, Protect Solutions containing tacrolimus from Jight. 
Solution A; 6 rnM phosphonc acid 
Solution B: Acetonitrile and terf-butyl methyl ether 
(81:19). [Notę—T he ratio of acetonitrile to fert-butyl 
methyl ether is criticaL] 

Solution C: Solution A and Solution B (4:1) 

Solution D: Solution A and Solution B (1:4) 

Mobile phase; See Tobie 7, 


Table 7 


Time 

Solution C 

Solution D 

(nt£n> 


(%) 

0 

74 

26 

45 

74 

26 

60 

15 

85 

_75_ 

15 

85 


Table 7 (Continued) 


Time 

(mini 

Solution C 
(W 

Solution D 

(W 

76 

74 

26 

85 

74 

26 


Solution E: 50 g/L of polyoxyethylene (23) fauryl ether 
in Solution A. [NOTĘ—Po!yoxyethylene (23) lauryl ether 
is also called Brij-35.] 

Diluent: Acetonitrile and Solution E (7:3) 

System suitabiiity solution: 1.5 mg/mL of USP 
Tacrolimus System Suitabiiity Mixture RS in Diluent 
Standard solution: 7.5 jig/mL of USP Tacrolimus RS in 
Diluent 

Sensitivity solution: 1.5 ug/mL of USP Tacrolimus RS in 
D/7uenf from Standard solution 
Peak Identification solution 1: lO pg/mL of USP 
Tacrolimus 8-epimer RS in Diluent 
Peak Identification solution 2: 10 pg/mL of USP 

Tacrolimus 8-propyl Analog RS in Diluent 
Sample solution: Equivalent to 1.5 mg/mL of 
tacrolimus in Diluent [NOTĘ—Shake the mixture on a 
mechanical shaker for 30 min, and pass through a suit- 
able filten] 

Chromatographrc system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 15-cm; 3-pm packing LI 

Column temperaturę: 60° 

Flow ratę: 1.5 mL/mln 
Injection volume: 40 pi 
System suitabiiity 

Samples: System suitabiiity solution, Standard solution, 
ano SensitMty solution 

Suitabiiity requirements 

Resolution: NLT 3.0 between tacrolimus and as to¬ 
my ci n, System suitabiiity solution 
Relative standard deviation: NMT 10,0% for the 
sum of the responses of tacrolimus and tacrolimus 
19-epimer, Standard solution 
Signal-to-noise ratio: NLT 10.0, SensitMty solution 
Analysis 

Samples: Standard solution, Peak Identification solution 
1, Peak Identification solution 2 t and Sample solution 
Calcufate the percentage of each impurity in the por- 
tion of Capsules taken: 

Result = (r u fr$) x (Q/C u ) xPx(l/f) x 100 

ru - peak response of each impurity from the 
Sample solution 

/s = sum of the peak responses of tacrolimus 

19-epimer and tacrolimus from the Standard 
solution 

C s - concentration of USP Tacrolimus RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tacrolimus in the 
Sample solution (mg/mL) 

P - potency of tacrolimus In USP Tacrolimus RS 
(mg/mg) 

F == relative response factor (see Table 8) 
Acceptance criteria: See Table 8. Identify tacrolimus 
8 -epimer and tacrolimus 8-propyl analog uslng Peak 
Identification solution 1 and Peak Identification solution 2. 
Disregard peaks that are smaIJer than the tacrolimus 
peak in the SensitMty solution. 
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Table 8 


Na me 

Rerative 

Ret en t łon 
Time 

Reiative 
Response 
Facto r 

Accep tance 
Criterta, 
NMT f%^ 

Tatro IFmus hydro xy 
add" 

0,18 

1.5 

0.5 

Tacrolimus open 
riną 134 

0.49 

— 

— 

Ascomycin 

19-eoimer fł 

0.52 

— 

— 

Tacrolimus 

19-eoimertM 

0.62 

— 

— 

Ascomycin'® 

0.8^1 

_ 

_ 

Desmethyl 

tacrolEmus' 11 

0,91 

— 

— 

Tacrolimus 

1.0 

__ 

_ 

Tacrolimus 8-eoimer 

1.28 

1.0 

0.5 

TacroJimus 8-propyl 
analocr < 

1.30 

— 

— 

Any indlvidual 
unspecified impurity 


M 

0.2 

Total Impurities 

__ 

__ 

1.5 


a (35,4^55,3^125,14^15fl,165,lHW,23a5 # £)-0-Aliyl-5,15J9-tHhydro?ty-3- 
f(E)-H(1 fi, 3 RA fiM- hyd roxy- 3-methc xy cv ciohexy I] pro p-1 - en-2-y l) -14,16- 
dtmetlioxy-4,10,12,18-tetramethyf-1,7,2Ó-trioxo4,3,4,5,6,7,8, U ,T 2,13, 

14.15, 16,17,18.19, 2 0,22,2 3 r 24 „ 25,25 a-d ocosahy dropy ri d o[2,1 -cj[l]oxa 
Hlazacyclodocosine-19-earboxylic acid. 

b Tacrolimus open ring and tacrolimus 19-epimer are isomers of 
tacrolimus, which are present in eąuifibrium with the active fngredłent. 
They are not io be reported as degradation products and are not induded 
in total impurities. 

c (35,4 J?,55,8/?, 125,145,15/7,165,18^2635,0-0-^5,6,1^12.13,14,15,16, 

17,18,24,25,26,26a-tetradecahydro-5,15,20,2Q-tetrahydraxy-3-((£)-2-[(l fi, 
3fi,4fi)-4'hydroxy-3-methoxycydobexyrH -methylvinyl} 14,16»dfmethoxy- 
4,10,12,18-tetramethyl-3H-pyrido[2,1 <][1,4]oxaaz3cydotric:osine-1,7,19, 

21 (4H,8H,20H,23H)-tetrone. 

d (35 J 4fi f S5,8fi,9f,125,145 ł 15fi,165,104l9S,26a5>S-Emyl-5,6,S,n / 12,13, 

14,15,16,1 7,18J9 t 24 p 25,26,26a-hexadecahydro-5,19-dibydroxy-3-[(£)-2- 
[(1 fi, 3 fi, 4 fi)-4-hydroxy-3-methóxyćydohexyl{“l -nrethylvinylj-14,16- 
dimethoxy-4,ł OJ 2J S-tetramethyl- 15,19^poxy-3H-pyridof2 < 1 -c]{ 1 *4jox- 
aazacydoLricosineT,7,20,21 -(4 tf,23H>-tetrone. 

c These are process impurfties Lhat are controlEed in Lhe drug substanee. 
They are not to be reported in the drug product 

ł (3 5,4 fi, 55,8fi,9f, 125,145,15/?, 165 r 18/?, 195,26a5)8-Allyf-5, 6, 3,11,12,13,14, 

15.16.17.15, 19,24,25,26,26a-hexadecahydro-5,19-dihydroxy-3-[(£)-2-[(l fi, 
3fi,4/?J-44TydrQxy-3-methoxycydohexyJJ-l -methylyinylj-l 4,16-dimethoxy- 
4,10,12,184etramethyf-l 5, f 9-epoxy4tf-pyrido[2,1 -q[ 1,4joxaazatydo- 

tr ico sine-1,7,20,21 (4 W,23 b)-tet rone. 

® ( 3 5,4 fi, 5 5,8 fi, 9 f,125,145,15fl,165,18fl,19fl,26a5}-S-EthyU5,6,8,11,12,13, 

14.15.16.1 7,18,19,24,2 5,26,26a- heaadec al wd ro -5,19-cfi hyd roxy- 3 - [{£)*2 :* 

[(1 fl,3fi 1 4fi)-4-hydroxy-3-methtłxycydohexy!]-T -methyMnyl]-14 f 16- 
dimethoxy-4,l 0,12,18-tetramethyl-15,l 9-epoxy-3H-pyridof2,l *c][1,4]ox- 
aaza cydomc osi ne-1,7,20,21 -(4 H, 2 3 h)-tetron e. 

11 (35,4fi,55,8/?,9£,125,145,15/?,165,18fi,19fi,26a5)-8’AlEyi ! -5 ł 6,8 p 11,12,1 3, 

14.1 5,16,1 7,1 8,19,24,25,26,26a-hex;3decahydro-5,l 9-dihydroxy-3-[(E)^2- 
[(1 fi, 3 fi,4 fi) -4 ■ hvdroxy- 3 ■ m eth oxy cy ciohexy I]- 1 - m ethy E vi nyll-14,16- 
ciimelhoxy-4,12,18-trimethy[-l 5,19-epoxy- 3W-pyrido{2,1 -c][ 1,4]oxaaza- 
cyc lo tricosin e-1,7,20,21 -(4 H, 2 3 Ń) -te trone. 

1 (3 5,4fi,55,8S,9f,l 25,145,15fi, 165,18fi,19fl,26a5)^S-AI!yl-5,6,8, H ,12,13,14, 

15.16.1 7,18,19,24,25,26,2Óa* hexadeca hy dro-5,19-dlhydroxy- 1K, 
3fi f 4fi)‘4-hydroxy-3-fnethoxyt:ydoHexylI'l-methylvjnyl]- i 4 J 6-dimethoxy- 

4.10.12.1 8-teiramethyUl 5,19-epOxy-3W-pyrida[2,1 -c][1,4]axaazacydQ- 
tricosine-1,7,20,21 (4 tf,23 HHetrone. 

i (3S,4ff,55,8fi,9£,125,145,15fi,165,18fi,19fi,26a5)-5,6,8,l 1,12,1 3,14,15,16, 

1 7,1 8,19,24,25,26,26a- Hex a dec a \ lyd ro- 5,19 'di hydro xy- 3 -((£)- 2 - [(1 fi,3fi, 

4 fi)-4 -hydro xy-3-m eth oxy cyc I oh exy I ]-1 -methy t vi ny I) -14,16 -d i m e i h oxy-4, 

10,12,18 - tetra m ethy (-15,19-epoxy-8-propyf-3 H-pyrido[2,1 -c][1,4]oxaaza- 
cyclotricosine-1,7,20,21 (4H,23H)-tetrone k 

ADDITIONAL REQUIREEVTENTS 

* Packagjng and Storage: Preserve in tight contatners. 
Storę at controlled room temperaturę, 

* Labeunc: If a test for Organie Impurities other than Proce - 
dure 1 is used, then the labeling States with which test 
for Organie impurities the artide complies. When morę 
than one Dissolution test es given, the labeling States the 
Dfcsoiution test used only Ef Test / is not usect 


• USP Reference Standards (11) 

USP Tacrolimus RS 

USP Tacrolimus Related Compourtd A RS 
(£)- 8 -Ethy 1-5,6, 8 ,11,12,1 3,14,15,16,1 7,18,19,24, 
25,26 / 26a-hexadecahydro-5 / 19-dihydroxy-3-[(Ó- 
2-(4-hydroxy-3-methoxycydohexyl)-l-methylvinyf]- 

14.16- di methoxy-4,10,12,18-tetramethy M 5,19-epoxy- 
3fT-pyrido[2,1 -c][1,43oxaazacydotricoslne-1,7,20,21- 
(4H,23hO-tetrone. 

C 4 iH«N0 12 792,01 

USP Tacrolimus 8 -epimer RS 

(35,4fi,5S l 85 ; 9f, 125,145,15fl,165,1 BR, 19/?,26aS)-8-AIIyl- 

5.6.8.11.12.13.14.15.16.1 7,18,19,24,25,26,26a-hex- 
adecahydro-5,19«d fchyd roxy-3-{{f)*2- [(1 /?,3R,4fi)-4-hy- 
droxy-3-methoxycyclohexyl]-l -methylvinyl}-14,16- 
dimethoxy-4,l 0,12,18-tetramethyl-l 5,19-epoxy-3H- 
pyrido[2,i-c][l ,4]oxaazacyciotricosine-1,7,20,21 (4H t 
23W)-tetrone f 

C^H^NOu 804.02 
USP Tacrolimus 8 -propyl Analog RS 
(3S,4R,55,8/?,96,12S, 145,15RJ 65,18R,19R,26a5)-5,6, 

8.11.12.1 3,14,15,16,1 7,1 8,19,24,25,26,26aHex- 
adecahydro-5,19-dihvdroxy-3-{(f)-2-t(1 R,3R,4R)-4-hy- 
droxy-3-methoxycycfohexyl]-l -methykinyl}-14,16- 
dfmethoxy-4,1 0,1 2,18-tetramethyl-15,19-epoxy-8-pro- 
pyl-3W-pyrido[2,l -c][l ,4]oxaazacyclotricosine-1,7, 

20,21 (4H,23H)-tetrone. 

C^HnNOu 806.03 

JSP Tacrolimus System Suitability Mixture RS 
!t contains tacrolimus, ascomycin 
(35,4R,55,8R,9f,125,145,15R,165,18fl,l 9R,26a5)-8-Ethyl- 

5.6.8.11.12.1 3,14,15,1 6,1 7,18,19,24, 

25,26,26a-h exa d eca hyd ro-5, 1 9-dihydroxy-3-[(£)«2-[(1 R, 
3R,4R)-4-hydroxy-3-methoxycyclohexyl]-l-methylvinyl3- 

14.16- dimethox>4,l 0,12,18-tetramethyl-l 5,1 9-epoxy- 
3W-pyndo[2,l-c][l,4]oxaazacydotricosine-l,7,20,21- 
(4H,23Tfl-tetrone t 

C 43 H 69 NO 12 792.01 

and tacrolimus 8 -propyl analog 

(35,4fl,55,8fc9£, 125,145,15R,165,18R, 19fl,26ai>5,6, 

8.11.12.1 3,14,15,16,1 7,18,19,24,25,26,2óa-Hex- 
adecahydro-5,1 9-dihydroxy-3-{(£)-2-[(l R,3/?,4R)-4-hy- 
droxy-3-methoxycyclohexyl]-1 -methyivinyl}-14,16- 
dimethoxy-4,10,12,18-tetramethyl-15,19-epoxy-8-pro- 
py l-3H-py ndo[2,1 -c] [ 1,4]oxaazacyclotrkosi ne-1,7, 
20 # 21-(4H23H)-tetrone. 

CmH7!NO ,2 806.03 


Tacrolimus Compounded Orał 
Suspemsioo 

DEFINITION 

Tacrolimus Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
tacrolimus (C^H^NOu)- 

Prepare Tacrolimus Compounded Orał Suspension 0.5 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster- 
ile Preparations (795)). 


Tacrolimus capsules- 1 equivalent to 

50 mq of tacrolimus 

Vehlde; a 1:1 mixture of Ora-Plus^ and 

Syruo. A łF. a suffidem ouantitv to make 

100 mL 


4 Próg raf 5-mg capsules, AstdFas Pharma US, lnc. r Deerfidd, IL 
& Paddock Laboratories, MfnneapollS* MN, 


Calculate the quantity of each ingredient required for the 
total amount to be prepared. Empty the required number 
of Tacrolimus capsules in a suitable mortar, Add the Vehide 
in smali portions, and triturate to make a smooth pastę. 
Add inereasing volumes of the Vehide to make a 
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tacrolimus IJquid that Is pourable. Transfer the contents of 
the mortar, stepwise and quantltatively, to a calibrated 
bottle, Add enough of the Vehide to bring to finał voh 
ume f and mix well. Tacrolimus powder is not interchange- 
able with Tacrolimus capsules and should not be used. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and deionized distflled water 
(65:35). Filter and degas. 

Standard stock solution: 0.5 mg/mL of USP Tacrolimus 
RS in acetonitrile 

Standard solution: Pipet 1.0 mL of Standard stock solu¬ 
tion into a 10-mL volumetfic fiask, and dilute with Mo¬ 
bile phase to volume to obtain a solution havtng a nom¬ 
inał concentration of SOjLig/ml of tacrolimus. [NotE— 
The Standard solution is relatively unstable, and the As- 
say should proceed immediately.] 

Sample solution: Shake thoroughly by hand each bot¬ 
tle of Orai Suspension. Pipet 1.0 mL of Ora! Suspension 
to a 10-mL volumetric fiask, and dilute with Mobile 
phase to voiume to obtain a solution with a nominał 
concentration of 50 jig/mL of tacrolimus. [NOTĘ—The 
Sample solution is reiatively unstable, and the Assay 
should proceed immediately.] 

Chrom atographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 70 p 
Flow ratę; 1 J mL/min 
injection volume: 10 jil 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for tacrolimus is about 6.4 
min.] 

Suitability reguirements 
Column efficiency: NLT 2500 theoretlcal plates 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tacrolimus (CuHUgNO^) in the portion of Ora! Suspen¬ 
sion taken: 

Result = ( ru/r s ) x (Cs/C u) x 100 

fu = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Tacrolimus RS in the 
Standard solution (jig/ml) 

Cu - nominał concentration of tacrolimus in the 
Sample solution (jjg/ml) 

Acceptance criteria: 90.0%-l 10.0% 

5PECIFIC TESTS 

* pH (791); 4.1-5.1 

ADD1TIONAL REQUIREM£NTS 

® Packacing a m Storace: Package in tight, light-resfetant 
containers. Storę at contro!led room temperaturo. 

® Beyond-Use Datę: NMT 90 days after fhe datę on which 
it was tompounded when sto red at controlled room 
temperaturę 

* Labeling: Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę. 


■ USP Reference Standards (11) 

USP Tacrolimus RS 


Tadalafil 



C 22 HigNiO^ 389.40 

Pyrazino[1',2':l,ó]pyrrdQ[3,4-6]indoie-l,4-diGne, ó-(1,3- 
benzddioxol-5-yl)-2,3/6,7,1 2 , 1 2a-hexahydro-2-methyi-, 
( 6 tf- 12 afl)-; 

(6R,12a/?)-2,3,6,7,12,12a-Hexahydro-2-methyl-ó-[3,4- 
(methylenedioxy)phenyl] pyrazino[1 ' y 2':1 ,6]pyrido[3,4- 
fa]indole-1,4-dione [1 71596-29-5]. 

DEFINITGON 

Tadalafil contains NLT 97.5% and NMT 102.5% of tadalafil 
(CjaHigNiO^), calculated on the dried basis. 

IDENTIFICATION 

• A, INFRARED ABSORPTSON (197K) 

* B. The retention time of the major peak of the Somple 

solution corresponds to that of the Identification solution , 
as obtalned in the test for Enantiomeric and Diastere- 
omeric Purity. 

ASSAY 
» Procedurę 

Solution A: Add 1.0 mL of trifluoroacetic add to 1 L of 
water. 

Mobile phase: Acetonitrile and Solution A (45:55) 
Standard solution: 0.1 mg/mL of USP Tadalafil RS in 
acetonitrile and Solution A ( 1:1); prepare by first dissolw 
ing the standard in acetonitrile, and then difuting with 
Solution A to finał volume. 

Sample solution: 0.1 mg/mL of Tadalafil in acetonitrile 
and Solution A (1:1); prepare by first dissoMng the sam- 
pfe in acetonitrile, and tnen dilutlng with Solution A to 
finał volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detector: 285 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę; 1.5 mL/min 
Injection volume: 20 j_lL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tadalafil (C 22 H 19 N 1 O 4 ) in the 
portion of Tadalafil taken; 

Result = (fu/fs) x (Ci/ Cu) x 1 00 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Tadalafil RS In the 
Standard solution (mg/mL) 

Cu — concentration of Tadalafil in the Sample 
solution (mg/mL) 





Acceptance criteria: 97.5%“102.5% on the dried basis 

IMPURITIES 

• Residue on Ignition (281); NMT 0,10%, using a 1-g 

sample 

® ORGANIC IMPURITIES 

[Notę —Do not use sonicatron during the preparation of 
analyte Solutions.] 

Solution A: Add KO mL of trifluoroacetfc acid to 1 L of 
water. 

Sofution B: Acetonitrile 

Mobile phase: See Tobie L Return to original condi- 
tions and re-equilibrate the column. 


Table 1 


Time 

(mini 

Solution A 

Solution B 
(%> 

0 

SS 

15 

3 

85 

15 

30 

5 

95 

TT 

5 

95 


Standard solution: 0.4 pg/mL of USP Tadalafil RS in ac- 
etonitrite and Solution A (1:1); prepare by first dissolving 
the standard in acetonitrile, and then diluting with Solu¬ 
tion A to finał volume. 

Sensitivity solution: 0.2 pg/mL of USP Tadalafil RS in 
acetonitrile and Solution A (1:1) from the Standard 
solution 

System suitabiiity stock solution: To generate the 6R t 
MaS diastereomer of tadalafil, dissolve 4.0 mg of 
Tadalafil in 50 ml of a mixture of isopropyl alcohol and 
acetonitrile (1:1). Add KO mL of 1.0 M tetra bu tyła m- 
monium hydroxide in methanol, and allow to stand at 
room temperaturę for 40 min. Add 1.0 mL of trifluoroa- 
cetic acid, and dilute with a mlxture of isopropyl alco¬ 
hol and acetonitrile (KI) to 100 mL. 

System suitabiiity solution: Dissolve 40 mg of Tadalafil 
in 50 mL of acetonitrile. Add 2,0 ml of the System suita- 
bility stock solution, and dilute with Solution A to 
100 mL 

Sample solution: 0.4 mg/mL of Tadalafil in acetonitrile 
and Solution 4 (KI); prepare by first disso!ving the sam¬ 
ple in acetonitrile, and then diluting with Solution A to 
finał voiume, 

Chromatographk system 

(See Chromatogropny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 285 nm 

Column: 4.6-rnm x 25-cm; 5-prn packing L7 
Column temperaturę: 40° 

Flow ratę: 1.0 ml/min 
injection volume: 20 pL 
System suitabiiity 

Samples: Standard solution, SensitMty solution , and 
System suitabiiity solution 

[Notę—T he relative retention times for tadalafil and the 
6fl,12a5 diastereomer of tadalafil are about KO and 
KO 3, respectively,] 

Suitabiiity reguirements 
Tarling factor; NMT 1,5, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 

Peak-to-valley ratio: The rado of the height of the 
6ft,12a5 diastereomer peak to the height of the yaJley 
between the 6ff,12a5 diastereomer peak and tadalafil 
is NLT 3.3, System suitabiiity solution 
Signal-to-noise rado: NLT 10, SensitMty solution 
Analysls 

Samples; Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
Eton of Tadalafil taken: 


ru = peak response of each impurity from the 
Sample solution 

r$ » peak response of tadalafil from the Standard 
solution 

C s “ concentration of USP Tadalafil RS in the 
Standard s oiution (mg/mL) 

C y = concentration of Tadalafil in the Sample 
solution (mg/mL) 

Acceptance criteria 

[Moje—D isregard peaks due to the 6R,12a5 and 65, 
12 af? diastereomers of tadalafil, which co-eiute at a re¬ 
tention time of about 1,03 relató/e to tadalafil, The 
diastereomers are eontrolled in the test for Enanti- 
omeric and Dmtereomeric Purity .] 

!ndividual impurities: NMT 0,1% 

Total Impurities: NMT 0,3% 

Reporting level for impurities: 0.05% 

INANTIOMERIO AND DI ASTĘ RE0MERtC PURITY 
Mobile phase: Hexanes and isopropyl alcohol (50:50) 
Difuent: Hexanes, isopropyl alcohol, and acetonitrile 
(40:40:20) 

Identification solution: 0,5 mg/mL of USP Tadalafil RS 
in Difuent. [NOTl—This solution ts used for Identification 
test 8,] 

Standard stock solution: 50 pg/mL of USP Tadalafil RS 
in Diluent 

Standard solution; 0.5 pg/mL of USP Tadalafil RS in 
Diluent from the Standom stock solution 
System suitabiiity stock solution: To generate the 6R, 

12aS diastereomer of tadalafil, dissolve 25 mg of 
Tadalafil in 40 mL of Diluent Add 1.0 mL of KOM tet- 
rabutylammonium hydroxide in methanol, and allow to 
stand at room temperaturę for 20 min. Add KO mL of 
trifluoroacetic add, and dilute with DHuent to 50 mL. 
System suitabiiity solution: Transfer KO mL of the Sys¬ 
tem suitabiiity stock solution and 10 mL of the Standard 
stock solution to a 50-mL volumetric fiask, and dilute 
with Diluent to vofume, 

Sensitivity solution; 0.25 pg/mL of USP Tadalafil RS in 
Difuent from Standard solution 
Sample solution: 0,5 mg/mL of Tadalafil in Difuent 
Chromatographk system 
(See Chromatogropny (62 1), System SuitabiiityJ 
Modę: LC 
Detector: 222 nm 

Column: 4,6-mm x 25-cm; 10-pm packing L51 
Column temperaturę: 30° 

Flow ratę: 0.75 mL/min 
Injection vofume: 10 pi 
System suitabiiity 

Samples: Standard solution , System suitabiiity solution, 
and Sensitivity solution 

Suitabiiity regufrements 

Resolution: NLT 2.0, between the 6R,12a5 diastere¬ 
omer and tadalafil. System suitabiiity solution 
Tailing factor: NLT 0,8 and NMT K5, Standard 
solution 

Relative standard deyiation: NMT 10,0%, Standard 
solution 

Signal-to-noise ratio: NLT 20, SensitMty solution 
Analysls 

Samples: Identification solution , Standard solution , and 
Sample solution 

Calculate the percentage of each stereolsomer impu¬ 
rity in the portion of Tadalafil taken: 

Result = (fu/r s ) x (Ci/Cu) x 100 

fu = peak response of each stereoisomer impurity 
from tne Sample solution 

rs - peak response of tadalafil from the Standard 
solution 

Cs - concentration of USP Tadalafil RS in the 
Standard solution (mg/mL) 


Result = ( rufr$ ) x (C*/Cu) x 100 
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C u - concentration of Tadalafil in the Sample 
solution (mg/ml) 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NiygT 

ófl,12a5 dlastere* 

omer* 1 * 

0.79 

0.1 

Tadalafil 

1.0 

_ 

6SJ 2a S enantlomed 3 * * * * 8 * * * * * * 15 

1.4 

0,1 

6S,12afi diastere- 
omer^ 

1.7 

0.T 


T (ó R f 12a 5) - 6 - (1 H 3- B e n zod ioxol- 5 -y \)-2, 3,6 ,7,12,1 2a-hexahy d ro-2-m e tłiyJ- 
pyrazino[l ,6]pyrido[3,4-6]indole-1,4-dtone. 

b (65, T 2a5)-6-(l ,3-BenzodiaxoL5-yf)-2,3,ó, 7, 12,12a-hexahydro-2-meLhyU 
py razi n o[ 1 \ 2 ': 1, ć J py rf d o [3,4-ftJi n do le-1,4~d i on e. 
c {65,12ai?)-6-(1 x 3Qenzodioxo1-5-y[)-2 ( 3,6,7,1 2, 12a-hexahydro-2-methyl- 
pyra zin o[ T 2 ł \ 1, ó] py ri d o[ 3 H 4-6] tndo le-1 , 4-di on e. 

SPECIFIC TESTS 
e HOSS ON 0RYING (731) 

Anatysrs: Dry a sample under vacuum at 105° for 3 h. 
Acceptance criteria: NMT 0.5% 

ADD1TIONAŁ REQUIREMENTS 

■ Packaginc and Storage: Preserve in well-closed contain- 
ers. Storę at roorrt temperaturę. 

* USP REFERENCI STANDARD* (1T) 

USP Tadalafil RS 


Tadalafil Tabiets 


DEFINITION 

Tadalafil Tabiets contain NLT 90.0% and NMT 110.0% of 
the iabeled amount of tadalafil (C^hhgNsCh). 

IDENTIFICATION 

* A. iNFRARED ABSORPUON (197) 

[Notę—M ethods descrlbed in Infrared Absorptbn (197K), 

or (197D) may be used.] 

Standard; Add 10 mg of USP Tadalafil RS to 15 mL of 
water. Shake for 20 min, centnfuge for 10 min, and 
diseard the supernatant. Suspend the precipftate in 

8 mL of ethyl acetate, and snake for 5 min. Centnfuge 

for 10 min, and collect the supernatant. Dry the super¬ 

natant under a stream of nitrogen. The supernatant 

may be heatecl up to 70° to aid evaporation of the 

ethyl acetate. [NOTĘ—Ethyl acetate must be completely 

removed to prevent interference In the spectrum.] 
Sample: Transfer a cjuantity of Tabiets, equivalent to 

10-20 mg of tadalafil, into a suitable Container. Add 

15 mL of water, and shake for 10 min, or unbl the Tab- 
!ets are completely dispersed. Centnfuge for 10 min, 
and diseard the supernatant. Suspend the precipitate in 
8 mL of ethyl acetate, and shake for 5 min. Centnfuge 
for 1 0 min, and collect the supernatant. Dry the super¬ 
natant under a stream of nitrogen. The supernatant 
may be heated up to 70° to aid evaporation of the 
ethyl acetate. [Notę—E thyl acetate must be completely 
removed to prevent interference in the spectrum.] 
Acceptance criteria: Meets the requirements over the 
rangę from 1700^00 cm - 1 

^ B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 


AS5AY 
fi Procedurę 

Mobile phase: Acetonitrlle, water, and trifluoroacetlc 
add (35:65: 0.1) 

DMuent: Acetonitrrle and water (1:1) 

Standard solutlon: 0.25 mg/mL of USP Tadalafil RS in 
Diluent 

System suitability solution: To partially convert 
tadalafil to the 6tf,12a5 diastereomer, transfer 25 mL of 
the Standard solution into a suitable Container. Add 
0.25 mL of 5 N sodrum hydroxide, mix well, and let 
stand for 30 min. NeutraJize the solution to pH 7 by 
drop-wise addition of trifluoroacetlc acid. [NOTĘ—Tnis 
solution is stable for 1 month when stored in a 
refrigerator.] 

Sample solution: Place NLT 20 Tabiets into an appro- 
pnate size volumetric fiask. Fili the fiask about halfway 
with Diluent, and shake the mixture for about 15 min 
to disintegrate the Tabiets. If any large fragments re- 
main, sonicate the solution for 2 min or until fragments 
are dispersed. Difute with Diluent to volume, and mix. 

Al Iow the solution to stand for at least 1 h to further 
aid Tablet dissolution. If necessary, shake the solution 
and perform a secondary dilution to obtain a finał nom¬ 
inał concentration of 0.25 mg/mL. Centrifuge or filter 
the solution. [Nom—The initiai concentration before a 
secondary dilution step should not exceed 6 mg/mL] 
Chromatographrc system 
(See Chromatograpny {62 1), System Suitabillty r ) 

Modę: LC 

Detector: UV 285 nm 

Column: 4.ó-mm x 15-cm; 3.5-um packing L7 
Column temperaturę: 35° 

Flow ratę: 1.0 mL/min 
Injection vo!ume: 10 ^iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for tadalafil and the 
ó/?, 12 a 5 diastereomer of tadalafil are about 1.0 and 
1 . 2 , respectively.] 

Suitability reguirements 

Resolution: NLT 3 between tadalafil and the 6tf,12a5 
diastereomer peak, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
tadalafil (C 22 H 19 N 3 O 4 ) in the portion of Tabiets taken: 

Resuft - (fu/rs) x (C s /C u ) x 100 

r u - peak response from the Sample solutlon 

n ~ peak response from the Standard solution 

Q = concentration of USP Tadalafil RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tadalafil in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
® Dissolution (711) 

Medium: 0.5% sodium dodecyl sulfate; 1 000 mL 

Apparatus 2: 50 rpm 

Time: 10 and 30 min 

Mobile phase: Methano! and water (50:50) 

Standard stock solution: 0.25 mg/mL of USP Tadalafil 
RS in acetonitrile and water (1 ;1) 

Standard solution: 0.0075 mg/mL of USP Tadalafil RS 
in Medium from the Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 












Chroma tog raphic system 

(See Chromatograpny (621), System Su i to bil i ty.) 

Modę: LC 

Deteetor: UV 225 om 

Column: 4.6-mm x 5,0-cm; 3,5-pm packing 17 
Column temperaturę: 40° 

Flow ratę: 2.0 m L/min 
fnjection volume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 1,5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
tadalafil (CzzHi^NaO*) dissolved at each tlme point (Qi): 

Qu> = (rv/rs)x(CsfL)x 100 


Qi 0 = (Qw x v!V) + KrJn) X ( Cs/i) X (V - v) x 100] 

r y - peak response from the Sampfe soiution 

n - peak response from the Standard soiution 

Cs = concentration of USP Tadalafil RS in the 
Standard soiution (mg/mL) 
i = la bel claim (mg/Tablet) 

V = yoJume of Medium , 1000 mL 
v = yolume of the sample withdrawn at rnitial 
time point (mL) 

Tolerances: NLT 40% (Q) of the labeled amount of 
tadalafil is dissolved in 10 min and NLT 80% (Q) of the 
labeled amount of tadalafil ts dissolyed in 30 min. 

* UNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Diiuent: Acetonitrife and water (1:1) 

Standard soiution: 0,1-0,2 mg/mL of USP Tadalafil RS 
in Difuent 

Sample soiution: Add 1 Tablet to a suitable yolumet- 
ric fiask to prepare a soiution havmg a nominał con¬ 
centration of 0,1-0.2 mg/mL of tadalafil. Add a yol¬ 
ume of Diiuent equivalent to 50% of the volume of the 
fiask, and mechanicalJy shake for 15 min. Dllute with 
Diiuent to yolume, and pass a portion of the soiution 
through a suitable filter of 0,45-|im porę size, discard- 
ing the first 2-3 mL. 

Instrumental conditlons 
(See Ultrovfalet‘Vłsible Spectroscopy (857).) 

Modę: UV 
Celi: 0.1 cm 

Analytical wavelength: Absorption maximum at 
about 285 nm 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
tadalafil (C 22 H 10 N 3 O 4 ) in the Tablet taken: 

Result = (AJAs) x (Cs/Cu) x 1 00 

Au ~ absorbance of the Sample soiution 
A$ = absorbance of the Standard soiution 
Cs = concentration of USP Tadalafil RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of tadalafil in the 
Sampfe soiution (mg/mL) 

Acceptance cnteria: Meet the requirements for coated 
Tablets 

impurities 

• Organic Impurities 

Mobile phase, Diiuent, Standard soiution, System 
suitability soiution, Sample soiution, and Cnromato- 
graphk system: Proceed as directed in the Assay . 


Sensitivity soiution: 0,25 pg/mL of USP Tadalafil RS in 
Diiuent from the Standard soiution 
System suitability 

Samples: Standard soiution, System suitability soiution, 
ano Sensitivity soiution 

[NOTĘ—The relatiye retention Limes for tadalafil and the 
6R,12a5 diastereomer of tadalafil are about 1.0 and 
1 ,2, respectively,| 

Suitability requirements 
Tailing factor: NMT 1.5, Standard soiution 
Relative standard deviation: NMT 2,0%, Standard 
soiution 

Resolution: NLT 3 between tadalafil and the 6R, 12a5 
diastereomer peak, System suitability soiution 
Signal-to-noise ratio: NLT 20, SensitMty soiution 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - ( rJr T ) x 100 

ru = peak response of each impurity from the 
Sample soiution 

r T = sum of the peak responses from the Sample 
soiution 

Acceptance criteria 
Ind1viduat impurities: NMT 0,2% 

Total impurities: NMT 0.3% 

Reporting levei for impurities: 0.05% 

ADDfTIONAL REQUIREM£NT5 

* Packaging and StoragE; Preserve in tight containers. 
Storę at controlled room temperaturę, 

* USP Referenci Standards (l 1) 

USP Tadalafil RS 


Tadalafil Compounded Orał Suspension 

DEFINITION 

Tadalafil Compounded Orał Suspension contains NLT 90,0% 
and NMT 110,0% of the labeled amount of tadalafil 

(C22H19N3O4). 

Prepare Tadalafil Compounded Orał Suspension 5 mg/mL as 
follows (see Pharmaceuticai Compounaing—Nomterile Prep¬ 
arat ions (795)). 


Tadalafil tablets™ eciuivalent to 

500 mci 

Vehide: A 1;1 mixture of Ora-Plus* and Ora- 
Sweet 11 . a suffident cuantity to make 

100 mL 


■'Addrca 20-mg tablets, Eli Lilly and Company, Indianapolis, IN. 
bpftfrigo Pharmaceutkals, Allegan, ML 


Place the reąuired number of tablets in a suitable mortar, 
and comminute to a fine powder. Wet the powder with a 
smali amount of the ^/ehiae, and tnturate to make a 
smooth pastę. Add increasing yofumes of the Vehide to 
rrake a tadalafil liquid that h pourable. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a ca fi¬ 
bra ted bottle. Add enough of the l /ehicle to bring to finał 
yolume, and mix well. 

ASSAY 
* PROCEDURĘ 

Soiution A: 10 mM sodium phosphate adjusted with 
phosphoric add to a pH of 3.0, Pass through a nylon 
filter of 0,45-|im porę size, 

Soiution B: Water adjusted with phosphoric add to a 
pH of 3,0 
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Mobile phase: Acetonitril© and Soiution A (60:40) 
Diluent: Aceton i tnie and Soiution B (50:50) 

Standard stock soiution: 5 mg/mL of tadalafil prepared 
from USP Tadalafil RS in acetonitrile. Mix well, and storę 
at 2 0 - 8 °. 

Standard soiution: Transfer 2.0 mL of the Standard 
stock soiution into a 500-mL volumetric fiask, and dilute 
with Difuent to volume. Mix well. Centrifuge an aliquot 
for 5 min at 14,000 rpm. Protect from light, and storę 
at 2 °~ 8 °. 

Sample soiution: Transfer 2.0 mL of Orał Suspension 
into a 500-mL vo! u mętne fiask, and dilute with DHuent 
to volume. Mtx well. Centrifuge an aliquot for 5 min at 
14,000 rpm. Protect from light, and storę at 2°-8°. 
Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Autosampler: 5° 

Column: 30° 

Flow ratę: 0.8 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard soiution 
[Notę—T he retention time for tadalafil is about 4.5 
min,] 

Suitability reguirements 
Taillng ractor: NMT 2.0 

Re)ative standard deviation: NMT 2.0% for replicate 
injections 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of the labeled amount of 
tadalafil (C 22 HT 9 N 3 G 4 ) in the portlon of Orał Suspen¬ 
sion taken: 

Result = (Cu/rs) x (G/Cu) x 100 

r u ” peak response of tadalafil from the Sample 
soiution 

n = peak response of tadalafil from the Standard 
soiution 

Ci = concentration of tadalafil in the Standard 
soiution (mg/mL) 

Cu = nominał concentration of tadalafil in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

5PECIFIC TESTS 

* PH (791): 43-5.3 

ADDITfONAL REQUIREMENT$ 

* Packaging and Storage; Package in tight, light-resistant 
contalners. Storę at 2 °- 8 ° or eon troi led room 
temperatur©. 

* BtYOND-UsE Datę: NMT 90 days after the datę on which 
it was compounded when stored at 2 Ó - 8 D or controlled 
room temperaturę, 

* Labeljng: LabeJ it to indicate that it is to be well-shaken 
before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Tadalafil RS 


Tale 


DEFINITJON 

Tale is a powdered, selected, naturai, hydrated magnesium 
silicate, Pure tale has the formula MgiSuOjo(OH) z . It may 
contain varlable amounts of associated minerals among 


which chlor!tes (hydrated aluminum and magnesium sili- 
cates), magnesite (magnesium carbonate), ca ki te (ca leiu m 
carbonate), and dolomite (caleium and magnesium car- 
bonate) are predominant. 

IDENTIFICATION 

■ A. Infrared Absgrftion: The IR spectrum of a potassium 
bromide dispersron of it exhibits maxima at 36/7 ± 2 
cm- 1 , at 1018±2 errr 1 , and at 669 ±2 crrrL 

< B PROCEDURĘ 

Sample: 100 mg 

Analysis: Mix about 200 mg of anhydrous sodium car¬ 
bonate and 2 g of anhydrous potassium carbonate, and 
meit in a platinum crucible. To the melt add the Sam* 
ple t and contmue heating until fusion is complete. Cool, 
and transfer the fused mixture to a dish or beaker with 
the a id of about 50 mL of hot water. Add hydrochloric 
acid to the liguid until effen/escence ceases, then add 
10 mL morę of the add, and evaporate the mixture on 
a steam bath to dryness, Cool, add 20 mL of water, 
boli, and filter the mixture. Save the tnsoluble residue 
for use in Identification test C 

To 5 rnL uf Lhe fil trale add 1 mL of 6 N ammonium hy- 
droxide and 1 mL of ammonium chlorideTS, Fifter, tf 
necessary, and add 1 mL of di basie sodium phosphate 
TS to the filtrate. 

Acceptance criteria: A white, crystalline precipitate of 
magnesium ammonium phosphate is formed. 

• C. Procedurę 

Sample: 100 mg of the insofubfe residue from Identifi¬ 
cation test B 

Anaiysis: in a lead or platinum crucible and using a 
copper wrre, mix the Sample with about 10 mg of so¬ 
dium fluoride and a few drops of sulfuric and to give a 
thin slurry, Cover the crucible with a thin transparent 
pfate of plastic under which a drop of water is sus- 
pended, and warm gently. 

Acceptance criteria: Witnin a short time, a white ring 
is rapidly formed around the drop of water. 

ASSAY 

• CONTENT OF MAGNESIUM 

Lanthanum chloride soiution: To 5.9 g of lanthanum 
oxide slowly add 10 mL of hydrochloric acid, and heat 
to boi ling. Altów to cool, and dilute with water to 
100 mL, 

Magnesium standard stock soiution: 10 (ig/mL of 
magnesium, prepared by difuting an 8.365 mg/mL soiu¬ 
tion of magnesium chloride in diluted hydrochloric add 
with water (1 in 100) 

Magnesium standard Solutions: Into four identical 
100-mL volumetric flasks, eath containing lO.OmL of 
hydrochloric add and 10 mL of Lanthanum chbride soiu¬ 
tion , transfer respectively 2.5, 3.0, 4.0, and 5,0 mL of 
Magnesium standard stock soiution , and dilute with 
water to volume. 

Sample stock soiution: [Caution —-Perchlorates mixed 

with heavy metafs are known to be explosive. Take 
proper precautions while performing tnis anaiysis,] 

Weigh 500 mg of Tale in a 1OG-mL polytetrafiuoroethyl- 
ene dlsh, Add 5 mL of hydrochloric acid, 5 mL of lead- 
free nitric add, and 5 mL of perchloric acid, 5tir gen- 
t!y, then add 35 mL of hydrofluoric acid, and evapo- 
rate slowly on a hot piąte to moist dryness (until 
about 0.5 mL remains). To the residue, add 5 mL of 
hydrochloric add, cover with a watch glass, heat to 
boiling, and ailow to tooL Rinse the watch glass and 
the dish with water, transfer to a 50-mL volumetric 
fiask, and dilute with water to volume. 

Sample soiution: Dilute the Sample stock soiution with 
water (1 in 200). Transfer 4.0 mt of this soiution to a 
100-mL volumetric fiask, add 10.0 mL of hydrochloric 
acid and 10 mL of Lanthanum chloride soiution , and di- 
lute with water to volume. 





Instrumental conditions 

(See Atomie Absorption Spectroscopy {852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Magnesium emission linę at 
285.2 nm 

Lamp: Magnesium hollow-cathode 
Flame: Air-acetylene 

Analysis 

Sam pies: Magnesium standard Solutions and Sample 
salut ton 

Concomitantly determine the absorbance of the 
Solutions. 

Acceptance criteria: 17,0%-T9.5% 

IMPURITIES 

* Water- Soluble Substances 

Sample: lO.Og 

Analysis: To Lhe Sampfe add 50 mL of carbon dioxide- 
free water, beat to boiling, and boil under a reflux eon- 
denser for 30 min. Al Iow to cool, filter, and dilute with 
carbon dioxide-free water to 50.0 mL. Test with litmus 
paper. Evaporate 25.0 mL of the filtrate to dryness, dry 
at 105° for 1 h, and weigh the residue. 

Acceptance criteria: The filtrate is neutral to litmus pa- 
per, and the weight of the residue is NMT 5 mg 
(0.1%). 

* Limit of Iron 

Iron standard stock solution: 250 pg/mL of iron from 
4,840 g ferric chloride in a 150 g/L solution of hydro- 
chloric acid in water. Prepare immediately before use. 

Iron standard Solutions: Into four 100-mL volumetric 
flasks, each containing 50,0 ml of 0.5 N hydrochloric 
acid, transfer respectively 2.0, 2.5, 3.0, and 4.0 mL of 
the Standard iron stock solution , and dilute each fiask 
with water to vo!ume. 

Sample stock solution: Transfer 10,0 g of Tale to a 
conical fiask fitted with a reflux condenser. Gradually 
add 50 mL of 0.5 N hydrochiork add while stirring, 
and heat on a water bath for 30 min, AS Iow to cooL 
Transfer the mixture to a beaker, and allow the undis- 
solved materia! to settle. FMter the supernatant into a 
100-mL volumetric fiask, retaining as much as possible 
of the insoJuble materia! in the beaker. Wash the resi¬ 
due and the beaker with three 10-ml portions of hot 
water. Wash the filier with 1 5 mL of hot water, allow 
the filtrate to cool, and dilute with water to 100.0 mL 

Sample solution: Transfer 2.5 mL of the Sample stock 
solution to a 100-mL volumetnc fiask, add 50.0 mL of 
0.5 N hydrochiork acid, and dilute with water to 
volume. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn: iron emission linę at 248.3 nm 
Lamp: Iron hollow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Iron standard Solutions and Sample solution 
Concomitantly determine the absorbance of the Solu¬ 
tions. Make any correction using a deuterium lamp. 

Acceptance criteria: NMT 0.25% 

* Limit of Lead 

Sample solution: Use the Sample stock solution as di- 
rected in the test for Limit of Iron. 

Diluent: Nitric acid in water (1 in 100) 

Lead standard stock solution: 10pg/mL of iead pre¬ 
pared as foilows. Dissotve 160 mg of lead nitrate in 
100 ml of Diluent, and dilute with water to 1000 mL. 
Dilute this solution with water (1 in 10). 

Lead standard Solutions: Into four identical 100-mL 
volumetric flasks, each containing 50.0 mL of 0.5 N hy¬ 
drochloric acid, transfer respecUvely 5,0, 7,5, 10.0, and 
12.5 mL of Lead standard stock solution , and dilute with 
water to volume. 


Instrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical waveiength: Lead emission linę at 217.0 
nm 

Lamp: Lead hollow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Lead standard Solutions and Sample solution 
Concomitantly determine the absorbance of the 
Solutions. 

Acceptance criteria: NMT 10 ppm 

» Limit of Calcium 

Lanthanum chloride solution: Prepare as direefed in 
the Assoy. 

Calcium standard stock solution: TOOpg/mL of cal¬ 
cium, prepared immediately before use by diłuting a 
3,67 mg/mL solution of calcium chloride dihydrate in 
diluted nydrochloric acid with water (1 in 10) 

Calcium standard Solutions: Into four identical 100-mL 
volumetric flasks, each containing 10.0 mL of hydro- 
chloric add and 10 mL of Lanthanum chloride solution , 
transfer respectively 1.0, 2.0, 3.0, and 4.0 mL of Coh 
dum standard stocK solution , and dilute each solution 
with water to volume. 

Sample stock solution: Prepare as directed in the 
Assay. 

Sample solution:: Transfer 5,0 mL of the Sample stock 
solution to a 100-mL volumetnc fiask, add 10,0 mL of 
hydrochloric acid and 1G mL of Lanthanum chloride solu- 
tton , and dilute with water to volume. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wave!ength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Nitrous oxide-acetylene 

Analysis 

Samples: Calcium standard Solutions and Sample 
solution 

Concomitantly determine the absorbance of the 
Solutions. 

Acceptance criteria: NMT 0.9% 

• Limit of Aluminum 

Cesium chloride solution: 25.3 mg/mL of oesium chlo¬ 
ride in water. 

Aiuminum standard stock solution: 100 jag/mL of alu¬ 
minum, prepared immediately before use by diłuting an 
8.947 mg/mL solution of aiuminum chloride in water 
with water (1 in 10) 

Aluminum standard Solutions: Into four identical 
100-mL volumetric flasks, each containing 10.0 mL of 
hydrochloric add and 10 mL of C esium chloride solution , 
transfer respectivefy 5.0, 10.0, 15.0, and 20.0 mL of 
Aluminum standard stnrk solution, and dilute with water 
to volume. 

Sample stock solution: Proceed as directed in the As - 
say , Transfer 5 mL of the Cesium chloride solution to the 
50-mL fiask prior to transfer of the residue, and dilute 
with water to volume. 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, add 10 mL of lhe 
Cesium chloride sotuiion and 10,0 mL of hydrochloric 
add, and dilute with water to volume. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtb: Aluminum emission linę at 
3093 nm 

Lamp: Aiuminum hollow-cathode 
Flame: Nitrous oxide-acetylene 

Analysis 

Samples: Aluminum standard Solutions and Sample 
solution 
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Concomitantly determine the absorbance of the 
Solutions. 

Acceptance criteria: NMT 2,0% 

• ABSENCE OF ASBESTOS 

[Notę—S uppliers of Tale may use one of the following 
methods to determine the absence of asbestos.] 

Proceed as directed for Procedurę 1 or Procedurę 2. If 
either test h positive, perform Procedurę 3. 

Procedurę T: Infrared Absorption 
The IR absorption spectrum of a potassium bromide dls- 
persion of Tale at the absorption band at 7S8 ± 1 cm 4 , 
using scalę expan$ion, may indicate the presence of 
tremolite orcnlorite. ff the absorption band remains 
after ignition of the substance at 850 q for at feast 30 
min, it indicafes the presence of tremolite. In the 
rangę 600 cm 4 to 650 cnr 1 using scalę expansion, any 
absorption band or shoulder may indicate the pres¬ 
ence of serpentines. 

Procedurę 2: Use the following condtetons (see X-Ray 
Diffraction (941)): 

Cu Ka monochromatic 40 kV radiation, 24-30 mA; the 
intident slrt is set at 1°; the detection slit is set at 0,2°; 
the gonlometer speed is 1/10° 20/min; the scanning 
rangę is 10°-13 q 20 and 24°-26° 20; the sampie is 
not oriented. Prepare a random sampie, and place on 
the sampie holder. Pack and smooth its surfate with a 
polishea gtass mtcroscope slide. Record the dif- 
fractograms: the presence of amphiboles is detected 
by a diffraction peak at 10.5 ± 0.1° 20, and the pres¬ 
ence of serpentines is detected by diffraction peaks at 
24.3 ± 0,1 c 2Q to 12.1 + 0.1 ° 20. 

Procedurę 3: The presence of asbestos (see Optical Mi- 
croscopy (776)} is snown if there is a rangę of length to 
width ratios of 20:1 to 100:1, or higher For fibers (onger 
than 5 ^im; if there is a capability of splitting into very 
thin fibrils; and if there are two or morę of the foilow- 
ing four criteria: (1) parallel fibers occurring in bundles, 
(2) flber bundles displaying frayed ends, (3) fibers in 
the form of thin needles, and (4) matted masses of in- 
dividual fibers and/or fibers showing curvature, 

SPECIFIC TESTS 

• Microbiai Enumeration Tests (61) and Tests for Speci 

fsed Microorganisms (62) 

Intended for topical administration 
Total aerobic microbiai count: NMT 100 cfu/g 
Total combined molds and yeasts count: NMT 50 
cfu/q 

Intended for orał administration 
Total aerobic microbiai count: NMT 1000 cfu/g 
Total combined molds and yeasts count: NMT 100 
cfu/g 

• Acidity ano Alkalinity: Boil 2.5 g of Tale with 50 mL of 

carbon dioxide-free water under reflux. Ftlter under vac- 
uum. To 10 mL of the filtrate, add 0.1 mL of 
bromothymoi blue TS. Add 0.01 N hydrochlortc acid un- 
til the indicator changes coior. To a second 10 mL of the 
filtrate, add 0.1 mL of phenolphthalein TS. Add 0.01 N 
sodium hydroxide until the indicator tums pink. 
Acceptance criteria: NMT 0.4 mL of 0.01 N hydrach !o- 
ric acid is reciutred to change the color of the 
bromothymoi blue indicator. NMT 0.3 mL of 0.01 N 
sodium hydroxide is reguired to change the color of the 
phenolptnalein indicator to pink. 

• LOSS ON IGNITION (733) 

Sampie: 1 g 

Analysis: Ignite at 1075 ± 25° to constant weight 
Acceptance criteria: It ioses NMT 7.0% of its weight. 

ADDITIONAL REQUIREEVHENTS 

■ PAckaging and Storage; Preserve in well-closed contain- 
ers. No storage reoufrements specified. 

• Labeling: The labę! States, where applicable, that the 

substance is suitable for orał or topical administration. 


The certificate of analysis States the absence of asbestos. 
It also indicates which method specified in the test for 
Absence of Asbestos was used for analysis. 


Tamoxifen Citrate 


C 26 H„NO ■ C 6 H b O ? 563.64 

Ethanamine, 2-[4-(1,2-diphenyI-1 -butenyl)pheno xy]-N f N- 
dimethyl, (Z)-, 2-hydroxy-l,2,3-propanetricarboxylate 

(Z) 2 [p (1,2 Diphenyl-1 -butenyl)phenoxy]-N,A/- 

dimethylethylaminę citrate (1:1) [54965-24*1], 

» Tamoxifen Citrate contains not less than 
99.0 percent and not morę than 101.0 percent of 
C 20 H 29 NO ■ CóHbO?, calculated on the dried basis, 

Packaging and storage—Preserve in well-closed, llght-re- 
sistant containers. 

USP Reference standards (11)— 

USP Tamoxifen Citrate RS 
Identificatiorr— 

A: infrared Absorption (197K): a single band in the 1 700 
to 1740 cm- 1 region of the spectrum. 

B; Uftrcmolet Absorption (197U>— 

Solution: 20 fig per mL. 

Medium: methanoL 

Loss on drying (731)—Dry it at 105° for 4 hours: It Ioses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0,2%. 

Limit of E-isomer — 

Mobile phase —Prepare a methanol solution containing, In 
each liter, 320 mL of water, 2 ml of glaciał acetic acid, and 
1.08 g of sodium 1-octanesulfonate. 

Standard preparation —Dissolve a suitable guantity, accu- 
rately weighed, of USP Tamoxifen Citrate RS in Mobile phose 
to obtain a solution having a known concentratron of about 
600 pg per mL. 

Test preparation —Using about 30 mg of Tamoxifen Cit¬ 
rate, accurateły weighed, proceed as directed under Stan¬ 
dard preparation . 

Chromatographic system (see Chromotography (621))—The 
liąuid chromatograph is eguipped with a 254*nm detector 
and a 4-mm x 30-cm column that contains packing LII, 

Tbe flow ratę is about 0.7 mL per minutę. Cnromatograph 
fwe replEcate injections of the Standard preparation, and re¬ 
cord the responses of the major peak: tne relative standard 
deviation is not morę than 3,0%, and the re!ative retention 
Orne of the minor frisomer peak to that of the Z-isomer 
peak is not greater than 0.93, 

Procedurę —Separately introduce equal volumes (about 
20 pL) of the Test preparation and the Standard preparation 
into the liquid chromatograph by means of a suitable sam- 
pling valve. Measure the minor peak responses for the £- 
isomer obtained from the Standard preparation and the As - 
say preparation * Catculate the guantity, in mg, of £-isomer 







(CżńH^NO ■ CtHaO?) in the portron of Tamoxifen Citrate 
taken by the formula: 

0.0 SC(r u /r s ) 

in which C is the concen trądom in pg per ml, of the Ł- 
isomer as the citrate, based on its declared content in USP 
Tamoxifen Citrate RS in the Standard preparadon, and the ru 
and r 5 are the minor peak responses obtained from the As- 
say preparadon and tne Standard preparadon, respectively. 
The f-isomer content is not morę than 0.3% of tamoxifen 
citrate (CzaHisiNO - C^HsO?)- 

Iron (241 }♦— Accurately weigh LQ g, and transfer to a suita* 
ble crucibie. Add suffidenl suffuric acid to wet the sub- 
stance, and carefuliy ignite at a Iow temperaturę until thor- 
oughty charred. (The crucibie may be looseiy covered with a 
suitabfe lid during the charring.) Add to the carbonized 
mass 2 mL of nitric add and 5 drops of sulfuric acid, and 
heat cautiously until white fumes no longer are evolved. Ig¬ 
nite, preferably in a muffle furnace, at 500 D to 600°, until 
the carbon is completely burned off. Cool, add 10 mL of 
warm OJ N hydrochloric acid, and digest for about 5 min¬ 
utes. Iranster the contents of the crucibie with the aid of 
smali portions of water to a 50-mL volumetric fiask, dilute 
with water to volume, and mix, Pipet 10 mL from the volu- 
metric fiask into a color-comparison tubę, dilute with water 
to 45 mL, add 2 mL of hydrochloric acid, and mix. The limit 
is 0.005%, 


Defete the fołlowing: 

*Heavy metals, Method 1/(231 >: 0.001 %.* <omeM i^tnsj 

Related impurities— 

fet preparadon A —Disperse aboutBginTOOmLof 
water in a separator. Over a 10-minute period add 50 mL of 
0,5 N sodium hydroxtde, with mixing. Extraot with two 
50-mL portions of ether, and combine the extracts. Wash 
with 20 mL of water, remove the water layer, and dry the 
ether layer over anhydrous sodium sulfate, Evaporate the 
ether layer under nitrogen, and dry in vacuum at raom tem¬ 
peraturę for 2 hours, Accurately weigh 1.5 g of the residue 
into a IG-mL volumetric fiask, add 5.0 mL of a mbcture of 5 
voJumes of acetic anhydride and 95 voiumes of pyridine, 
and heat at 60° for 10 to 15 minutes. Cool, dilute with the 
same solvent mixture to volume, and mix. 

Test preparadon B —Ustny the same acetic anhydnde-pyrt* 
dine mixture, prepare a 1:200 diiution of Test preparadon A 

Chromatographk system (see Chmmatography (621}}— 
Typicatly, the gas chromatograph is equipped with a flame- 
ionization detector, and contains a 4-mm x 1-m glass col- 
umn packed with 5% liqmd phase G1 7 on 100- to 
120-mesh support 51 AB conditśoned at 300° for 24 hours. 
The column and injection port temperatures are maintained 
at about 260 c and the detector temperaturę at about 300°. 
Dry helium is used as the carrier gas at a fluw rale of about 
60 mL per minutę. In a suitable cnromatogram, five repli- 
cate injections of fef preparadon B show a relative standard 
deviation of not morę than 3.0%. 

Procedurę —Inject egual portions (about 2 \il), accurately 
measured, of Test preparadon A and Test preparadon B into 
the chromatograpb, and record fhe chromatograms from 
OJ to 5,0, relative to the retention time of the major peak. 
Measure the indivtduai areas of the peaks other than tnose 
produced by the solvent and the tamoxtfen on the chrom at¬ 
ograms obtained from Test preparadon A , and calculate their 
sum. No single peak area is greater than the total area of 
the tamoxifen peak on the cnromatogram obtained from 
Test preparadon B (0.5%), and the sum of the peak areas is 
not greater than twice the total area of the tamoxifen peak 
on the chrom a tog ram obtained from Test preparadon B 
( 1 , 0 %). 


Assay— Weigh accurately about 1 g of Tamoxifen Citrate, 
and aissolve in 150 ml of giaciaf acetic acid. Ti tratę the so- 
lution with 0.1 N perchlonc acid VS, determining the 
endpoint potentiDmetrically, using a glass indicator elec- 
troae and a silver-silver chloride reference electrode, Each 
mL of OJ N perchloric acid is equivalent to 5636 mg of 
C 2 *H 2 ?NO - CfiHflO?. 


Tamoxifen Citrate Tablets 


» Tamoxifen Citrate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of tamoxifen (C^H^NO). 

Padkagmg and sto ragę —Preserve in well-closed, fight-re- 
sistant containers. 

USP Reference standards (11)— 

Tamoxifen Citrate RS 

Identification— 

A: The UV absorptlon spectrum of the Test preparadon t 
obtained as directed fn the test for Content uniformity , ex- 
hibits maxima and minima at the same wavelengths as tbat 
of the Standard preparadon, concomitantfy measured. 

B: To 1 Tablet contained in a 15*mL tubę add 4 mL of 
pyridine and 2 ml of acetic anhydride: an Emmediate yellow 
color h produced on shaking. Tnen heat gently on a steam 
bath: a rose-pink to a deep red color develops, indicatmg 
the presence of citrate ion, 

Dissolution (711)— 

Medium: 0.02 N hydrochloric acid; 1000 ml. 

Apparatus 1: 100 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of tamoxifen 
(C 2 ćH 2 9 NO) dissolved from UV absorbances at the wave- 
length of maximum absorbance at about 275 nm of filtered 
portions of the solution under test, suitably diluted with Me¬ 
dium, if necessary, in comparison with a Standard sofution 
having a known concentration of USP Tamoxifen Citrate RS 
in the same Medium , 

Tolerances—H ot less than 75% (Q) of the labeled amount 
of CjshhsNO ts dissoived in 30 minutes. 

Uniformity of dosage unifs (905): meet the reguire- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Standard sofudom —Dissolve an accurately weighed quan- 
tity of USP Tamoxifen Citrate RS in methanol to obtain a 
solution having a known concentration of about 15pg per 
mL 

Test sołudon —Place 1 Tablet in a 100-mL volumetdr fiask, 
and crush with a stirring rod. Add about 75 mL of metha¬ 
nol, and shake for about 5 minutes. Dilute with methanol to 
volume, mix, and fil ter the solution through paper. Pipet 
10 ml of the fiftrate into a 100-mL volumetric fiask, dilute 
with methanol to volume, and mix. 

Procedurę—Determine the absorbances of fhe Test sołu¬ 
don and the Standard solution in 1-cm cells af the wave- 
length of maximum absorbance at about 275 nm, with a 
suitable spectro photo me ter, using methanol as the blank. 
Calculate the quantity, in mg, of tamoxŚfen (C 2ó H?gNO) in 
the Tablets taken by the formula: 

(371.51 / $61.64)(TC/D)(A U / A) 

in wnich 371.51 and 563.64 are the molecular weiahts of 
tamoxifen and tamoxifen citrate, respectively; T is tne la¬ 
beled quantity, in mg, of tamoxifen rn the Tablet; C is the 
concentration, in jig per mL, of USP Tamoxifen Citrate RS in 
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the Standard solution; D is the concentration, in pg per mL, 
of tamoxifen in the solution from the Tablet, based upon 
the labeled quantity per Tablet and the extent of difution; 
and Au and As are the absorbances of the Test solution and 
the Standard solution , respectively. 

Assay— 

Mobile phase — Prepare a methanol solution containing, 
in each liter, 320 mL of water, 2 mL of glacial acetic acid, 
and 1.08 g of sodium 1 -octanesulfonate. 

Standard preparation —Dissolve a suitable guantity, accu- 
rateiy werghed, of USP Tamoxrfen Citrate RS m Mobile 
phase to obtain a solution having a known concentration of 
about 200 pg per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accuratefy weighed portion of 
the powder, equrvalent to about 20 mg of tamoxifen, to a 
stoppered, 50-mL centrifuge tubę* Pipet 30 mL of Mobile 
phase into the tubę, and snake by mechanical means for not 
less than 15 minutes. Centrifuge at about 1000 rpm, pipet 
5 mL of the elear supernatant into a 25-mL volumetric fiask, 
drlute with Mobile phase to volume, and mix. 

Chromatographk system (see Chromatography {62 1})—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing L11. 

The flow ratę is about 1,5 mL per minutę, Chromatograph 
the Standard preparation, and record the peak areas as di- 
rected for Procedurę: the relative standard deviatfon for repli- 
cate injections is not morę than 3.0%. 

Procedurę —Separately inject equal volumes (about 25 pi) 
of the Assay preparation and the Standard preparation into 
the chromatograph by means of a suitable sampling valve, 
record the chromatograms, and measure the areas for the 
major peaks. Cafculate the ouantity, in mg, of tamoxifen 
(C 2ń Hj 9 NO) in the portion of Tablets taken by the formula: 

0.15C(371,51 /563.64)(ru/r s ) 

in which 371.51 and 563.64 are the molecular weights of 
tamoxifen and tamoxifen citrate, respectively; C ts the con¬ 
centration, in pg per mL, of USP Tamoxifen Citrate RS in the 
Standard preparation; and r u and r s are the peak areas ob¬ 
tain ed from the Assay preparation and the Standard prepara¬ 
tion, respectively. 


Tamsulosin Hydrochloride 



C«H«N 2 OiS * HCI 444.97 

Benzenesulfonamrde, 5-[2-[[2-(2-ethoxyphenoxy)ethy- 
I]amino]propyi]-2-methoxy-, monohydrochloride, (/?)-; 
(-)-(fi)-5-[2-[[2-(o-Ethoxyphe noxy)ethy1]a m ino] propyl]- 
2-methaxybenzene5ulfonarnide monohydrocnloride 
[106463-1 7-6]. 

DEFINITION 

Tamsulosin Hydrochloride contains NLT 98.0% and NMT 
102.0% of tamsulosin hydrochloride (C^H^N^S * HCI), 
calculated on the dried basis. 

IDENTIFICATION 
* A. INFRARED AB50RPTION <197K) 

° B, Identification Tests—General, Chloride (191) 

Sample solution: 7,5 mg/mL in water, using heat to 
di$sofve the sample, In an ice bath, cool 5 mL of the 


solution. Add 3 mL of diluted nttric add, and shake un- 
til mixed thoroughly. Allow to stand for 30 min at 
room temperaturę, and filter. 

* C The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Buffer: Transfer OJ g of octanesulfonic acid sodium salt 
and 1.0 mL of phosphoric acid into 1 L of water, and 
mix. 

Mobile phase: Acetonitrile and Buffer (20:80) 

Diluent: Methanol and water (75:25) 

Standard solution: 0.016 mg/mL of USP Tamsulosin 
Hydrochloride RS in Diluent 

Sample solution: 0.016 mg/mL of Tamsulosin Hydro¬ 
chloride in Diluent 
Chromatographk system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1.5 m L/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relatlve standard deviation: NMT 0,85% for six rep- 
licate injections 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of tamsulosin hydrochloride 
(C 20 H 28 N 2 O 5 S ■ HCI) in the portion of Tamsulosin Hy¬ 
drochloride taken: 

Result - (ft//rs) x Cu) x TOG 

r 0 - peak response of tamsulosin from the Sampie 
soiution 

n = peak response of tamsulosin from the 
Standard solution 

Cs - concentration of USP Tamsulosin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C y - concentration of Tamsulosin Hydrochloride in 
the Sampie soiution (mg/mL) 

Acceptance criteria: 98.O%-1G2,0% on the dried basis 

IMPURITIES 

* Residue on Jgnitidn (281): NMT 0J% 


De te te the fotlowing: 

*■ Heavy Metals, Method II (231): NMT 20 ppm# (Olfitkdl 1- 

* Organic Impurities, Procedurę 1 (For Impurities Eluting 

BEFORE TAMSULOSIN) 

Buffer: Dissolve 8.7 mL of perchloric acid (70%) and 
3.0 g of sodium hydroxide in 1900 mL of water Adiust 
with 1 N sodium hydroxide to a pH of 2.0, and ada 
sufficient water to make 2000 mL. 

Mobile phase: Acetonitrile and Buffer (3:7) 

System suitability solution; 25 pg/mL of Tamsulosin 
Hydrochloride and 50 pg/mL of propyiparaben in A4o- 
htle phase 

Sample solution: 5.0 mg/mL of Tamsulosin Hydrochlo¬ 
ride in Mobile phase 

Standard solution: lOpg/mL of Tamsulosin Hydrochfo- 
ride from the Sample solution in Mobile phase 





Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm >c 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Ffow ratę: 1.3 mL/min 
Injection voiume; 10 pL 

[Notę—R ecord the chromatogram for NLT 1,5 times 
the retention trme of tamsulosin,] 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 12 between tamsulosin and propyl- 
paraben. System suitability solution. [NOTĘ—The elu- 
tion order is tamsulosin followed by propylparaben.] 
Relative standard devration: NMT 4% for six repli- 
cate injections, Standard solution 
Analysis 

Samples: Sample solution and Standard solution 
Cafculate the percentage of any individual impurity 
eluting before the tamsulosin peak in the portion of 
Tamsulosin Hydrocbloride taken: 

Result - (ru/n) x (Cs/Cu) x 100 

ru - peak response of each impurity eluting before 
tamsulosin from the Sample solution 
r s = peak response of tamsuiosm from the 
Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

Cu ~ concentration of the Sample solution (mg/mL) 

Acceptance criteria 

IndMdual impurities: NMT 0.10% for any individual 
impurity. [Notę—I f present, des-ethoxy impurity and 
methoxy impurity eluting at the relative retention time 
of about 0.8 are not separated by this method, and 
should be integrated together to determine eonform- 
ance. (Des-ethoxv impurity Is 2-methoxy-S-[(2fi)-2- 
[(2-phenoxyethyl)amino]propy[]benzenesulfonamide, 
and methoxy impurity is 2-methoxy-5-[(2R)-2-[ 

[2-(2-methoxypbenoxy)ethy- 

l|amino]propyl]ben£enesulfonamide.) NMT 0,15% of 
the sum of des-ethoxy and methoxy impurities ts 
found.] 

Reporting level for impurities: 0.05% 

• OrGANEC IMPURITIES, PROCEDURĘ 2 (FOR IMPURITIES ELUTING 
AFTER TAMSULOSIN) 

Buffer, Sample solution, and Standard solution: Pro- 
ceed as directed in Procedurę 1. 

[Notę—U se the Mobile phase in Procedurę I to prepare 
the 5omp/e solution and Standard solution.] 

Mobile phase: Acetonitrile and Buffer {1:1) 
Chromatographic system 
(See Chromatogropny (621), System Su i to bil i ty.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Ffow ratę: T.OmL/min 
Injection volttme: 10 pL 

[NOTĘ —Record the chromatogram for NLT 5 times the 
retention time of tamsulosin.] 

System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: Use a column that meets the resolution 
reguirements in Procedurę L 

Relative standard deviation; NMT 4% for six repli- 
cate injections 


Analysis 

Samples: Sample solution and Standard solution 
Cafculate the percentage of any IndMdual impurity 
eluting after the tamsulosin peak in the portion of 
Tamsulosin Hydrochioride taken: 

Result - ( ryfrs ) x {C s fCu) x 100 

r y = peak response of each impurity eluting after 
tamsulosin from the Sample solution 
r$ - peak response of tamsulosin from the 
Standard solution 

Cy = concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Acceptance criteria 

IndMdual impurities: NMT 0*10% for any individual 
impurity, 

Reporting level for impurities: 0.05% 

Total impurities: NMT 0.2%, induding alt impurities 
in Procedurę 1 and Procedurę 2 

• Enanteomeric Purity 

Mobile phase: Hexane, dehydrated alcohol, methanol, 
and diethylamine (650:200:150:1) 

System suitability solution: 40 jig/mL of U$F Racemic 
Tamsulosin Hydrochioride RS in methanol 
Sample solution: 2,0 mg/mL of Tamsulosin Hydrochlo- 
ride in methanol 

Standard solution: 2 jig/mL of Tamsulosin Hydrochlo- 
ride from the Sample solution in methanol 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; packing L51 

Column temperaturę: 40° 

Flow ratę: 0.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for the S-enantr- 
omer and tamsulosin are 0.8 and 1.0, respectively.] 
Suitability requirements 

Resolution: NLT 2 between the 5-enantiomer and 
tamsulosin 
Analysis 

Samples: Sample solution and Standard solution 
Calcu late the percentage of the 5-enaniiomer in the 
portion of Tamsulosin Hydrochioride taken: 

Result = (ru/r%) x (G/G) * 100 

ru - peak response of the 5-ena ntiomer from the 
Sample solution 

r$ = peak response of tamsulosin from the 
Standard solution 

Cj = concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mt) 
Acceptance criteria: NMT 0,3% of the 5-enantiomer 

SPECIFHC TEST5 

* Less on Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

• USP Reference Standards (11) 

USP Racemic Tamsulosin Hydrochioride RS 
USP Tamsulosin Hydrochioride RS 
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Tamsulosin Hydrochloride Capsules 

DEFINmON 

Tamsulosin Hydrochloride Capsules contain NLT 90.0% and 
NMT 110,0% of the labeled amount of tamsulosin hydro- 
chloride (CaHaNjOsS HCI). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds Eo that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

• Procedurę i 

Solution A: Dilute 20 mL of hydrochloric acid with 
water to 1000 ml. 

Sofution B: Dissolve 8.7 mL of perchlork acid and 3.0 g 
of sodium hydroxide in 1900 mL of water. Adjust with 
1 N sodium hydroxide to a pH of 2.0, and add suffi- 
cient water to make 2000 mL. 

Mobile phase: Acetonitrile and Sotution B (3:7) 
internal standard solution: 0.4 mq/mL of propylpara- 
ben in a mixture of acetonitrile and water (3:7) 
Standard stock solution: 0.5 mg/mL of U5P Tamsulosin 
Hydrochloride RS in a mixture of acetonitrile and water 
(3:7) 

Standard sofution: Transfer 2,0 mL of the Standard 
stock solution to a suitable Container, add 5.0 ml of Ehe 
Internat standard solution, and add Mobile phase to 
make 40 mL. 

Sample solution: Weigh the contents of NLT 20 Cap¬ 
sules. Mix the contents, and transfer a weighed portion 
of the powder, equlvaJent to about 1 mg of tamsulosin 
hydrochloride based on the label claim, into a Teflon- 
lined, screw-capped centrifuge tubę. Place approxi- 
mately 100 glass balls with a diameter of about 5 mm 
into the tubę, add 20 mL of 0.05 N sodium hydroxide, 
heat at 50 c for 10 min, and shake well for 30 min. Add 
to the solution 15 mL of a mixture of acetonitrile and 
Solution A (2:1) # and shake well. Add 5.0 mL of the in¬ 
terno! standard solution , and shake well, Centrifuge at 
1500 rpm for 10 min, and use the supernatant, passing 
it, if necessary, through a membranę filter of Q,5-pm or 
smaller porę size. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.0-mm x 15-crn or 4.6-mm x 15-cm; 5-jim 
packing LI 

Column temperaturę: 40° 

Flow ratę: 1.0 mL/rnin for the 4.0-mm column and 
1.3 mL/min for the 4,6-mm column, [NOTĘ—-The flow 
ratę can be adjusted as needed to achieve a recom- 
mcnded retention time of approximately 6 min for 
tamsulosin.] 

injection volume: 10 j.iL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 12 between tamsulosin and propyl- 
paraben. [Notę—T he elution order is tamsulosin hy¬ 
drochloride followed by propylparabenj 
Relative standard deviation: NMT 2.0% for the ra- 
tios of the peak areas for tamsulosin and the internal 
standard 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tam¬ 
sulosin hydrochloride (CjoH^N^OsS ■ HCI) in the por¬ 
tion of Capsules taken: 

Result = (RJRs) x [C 5 x W)] x 100 ■ 


Ru = peak area ratio of tamsulosin to the internal 
standard from the Sample solution 
= peak area ratro of tamsulosin to the internal 
standard from the Standard solution 
C s = concentration of USP Tamsulosin 

Hydrochloride RS in the Standard stock 
soiutlon (mg/mL) 

Vi = volume of the Standard stock solution taken to 
prepare the Standard solution (mL) 

W = amount of tamsulosin hydrochloride, based on 
the labei claim, taken to prepare the Sample 
solution (mg) 

Aoceptance criteria: 90.0%-! 10.0% 

• Procedurę 2: Use this Procedurę for Capsules labeled to 
meet the requirements of Dissolution Test 2, 

Solution B and Mobile phase: Proceed as directed for 
Procedurę L 

Buffer: Dissolve 3.4 g of monobasic potassrum phos- 
phate in 1 L of water. Adjust with 2 N sodium hydrox- 
ide to a pH of 5.80 ± 0,05. 

Standard solution: Prepare a solution containing 
1.2 mg/mL of USP Tamsulosin Hydrochloride RS in 
methanol. Dilute with Buffer to obtam a solution con¬ 
taining 3.2 pg/mL. 

Sampie solution: Weigh the contents of NLT 20 Cap¬ 
sules. Mix the contents, and transfer a weighed portion 
of the Capsule contents, equivalent to 1.6 mg of tam¬ 
sulosin hydrochloride, into a 100-mL volumetric fiask, 
Add 20 ml of methanol, stir for 30 min, sonicate for 30 
min, and stir again for 30 min. Add 40 mL of methanol, 
sonicate for another 30 mm, and stir for another 60 
min. Dilute with methanol to volume, mix well, and 
allow the solution to stand for 5 min. Dilute 5 mL of 
this solution with Buffer to 25 mL, and allow the solu¬ 
tion to stand for 5 min. Pass through a PVDF filter of 
0.45-pm porę size, discarding the ffrst 5 mL of the 
filtra te. 

Chromatographic system: Proceed as directed for Pro¬ 
cedurę 7, except use an Injection volume of 50 |_il. 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tam¬ 
sulosin hydrochloride (C 2 oH 2 sNjOsS * HCI) in the por¬ 
tion of Capsuies taken: 

Result = (ru/rr) x (CdCu) x 100 

ru ~ peak response from the Sample solution 

rj - peak response from the Standard solution 

Ci = concentration of the Standard solution 
(mg/mL) 

Ci f = nominał concentration of the Sample solution 

(mg/mL) 

Aareplanee criteria: 90.0%-! 10.0% 

* Procedurę 3: Use this Procedurę for Capsules labeled to 
meet the requirements of Dissolution Test 3. 

Solution B and Mobile phase: Proceed as directed for 
Procedurę h 

Buffer: Dissolve 6.9 g of monobasic sodium phosphate 
monohydrate in 1 L of water, and adjust with 5 N so¬ 
dium hydroxide to a pH of 7.2 ± 0.05. 

Standard solution: Prepare a solution containing 
0,5 mg/mL of USP Tamsulosin Hydrochloride R5 in a 
mixture of methanol and water (1:1), and dilute a por¬ 
tion of this solution with methanol to obtain a solution 
containing 0.03 mg/mL. 

Sampfe sotution: Weigh the contents of NLT 20 Cap¬ 
sules, Mix the contents, and transfer a weighed portion 
of the Capsule contents, equivalent to 0.8 mg of tam¬ 
sulosin hydrochloride, into a 25-mL volumetnc fiask. 

Add 5 mL of Buffer ; shake for 15 min, add 10 mL of 
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methanol, shake for 1 h, and dilute with methanol to 
volume. Pass through a suitable fifter of 0*45-jim porę 
size* 

Chromatographic system: Proceed as directed for Pro¬ 
cedurę 7, except use an fnjection volume of 20 pL 
System suitability and Analysis: Proceed as directed for 
Procedurę 2 . 

Acceptance criteria: 90.0%-1 10.0% 

* Procedurę 4: For Capsules labeled to meet the reguire¬ 

ments of Dissoiution Test 4 , proceed as directed for Proce¬ 
durę h 

• Procedurę s: Use this Procedurę for Ca psules labeled to 

meet the requirements of Dissoiution Test 5, 

Solution B, Mobile phase, and Chromatographic sys¬ 
tem: Proceed as directed for Procedurę h 
Diluent: Methanol and water (75:25) 

Standard solution: Prepare a solution containing 
0*016 mg/mL of USP Tamsulosin Hydrochloride RS In 
Difuent 

Sample solution: Transfer the contents of 10 Capsules 
(equivafent to 4 mg of tamsulosin hydrochloride) into a 
250-mL vuiuinetric fiask* Add 200 ml_ of Difuent , stir, 
and sonicate simultaneously for at least 2 h. Cool, and 
ditute with Diluent to volume, Pass through a suitable 
filter. 

System suitability and Analysis: Proceed as directed for 
Procedurę 2. 

Acceptance criteria: 90.0%-11Q.Q% 

* Procedurę 6: Use this Procedurę for Capsules labeled to 

meet the requirements of Dissoiution Test 6. 

Solution B and Mobile phase: Proceed as directed for 
Procedurę 7. 

Buffer: Dissolve 6.8 g of monobasic potassium phos- 
phate and 0.9 q of sodium hydroxide in 1 L of water, 
Adjust with sodium hydroxide solution to a pH of 6.8 ± 
0.05. 

Diluent A: Aceton i tri fe and Buffer (1:1) 

Diluent B: Acetonitrile and Solution B (1:1) 

Standard solution: Prepare a solution containing 
0,4 mg/mL of USP Tamsulosin Hydrochloride RS En Dilu¬ 
ent A, using sonication as necessary. Di lute 2 ml of this 
solution with Difuent B to 100 mL. 

Sample solution; Weigh the contents of NLT 20 Cap¬ 
sules. Mix the contents, and transfer a weighed portlon 
of the Capsule contents, equivalent to 4 mg of tam¬ 
sulosin hydrochloride, Ento a 100-mL volumetric fiask. 
Add 60 mL of Diluent A t and sonicate with intermittent 
shaking to disperse the peJlets completely* Cool, and 
dilute with Diluent A to vo!ume* Centrifuge, transfer 
5 mL of supernatant solution to a 25-mL volumetric 
fiask, and dilute with Diluent B to vo!ume. Pass through 
a nylon membrana filter of 0.45-j.un porę size. 
Chromatographic system: Proceed as directed for Pro¬ 
cedurę 7, except use an Injection voiume of 20 uL 
System suitability and Analysis: Proceed as directed for 
Procedurę 2. 

Acceptance criteria: 90.0%-110.0% 

• Procedurę 7: Use this Procedurę for Capsules labeled to 

meet the requirements of Dissoiution Test 7 , 

Solution B and Mobile phase: Proceed as directed for 
Procedurę 7. 

Buffer: Dissolve 76 g of tribasic sodium phosphate in 
1 L of water* 

Diluent: 0,1 N hydrochforic acid and Buffer (3:1), ad- 
justed with diluted hydrochloric acid or sodium hydrox- 
ide solution to a pH of 7,0 

Standard solution: 0,0016 mg/mL of USP Tamsulosin 
Hydrochloride RS in Diluent 

Sample solution: Weigh the contents of NIT 20 Cap¬ 
sules* Mix the contents, and transfer a weighed portion 
of the Capsule contents, equEvalent to 0,4 mg of tam¬ 
sulosin hydrochloride, Ento a 250-mL volumetric fiask, 


and dilute with Diluent to vo!ume* Stir for 24 h by me- 
chanical means at 40° protected from light. Pass 
through a suitable filter of 0,45-^im porę size. 
Chromatographic system: Proceed as directed for Pro - 
cedure 1, except use an Injection volume of 50 jiL 
System suitability and Analysis: Proceed as directed for 
Procedurę 2. 

Acceptance criteria: 90,0%'l 10.0% 

* Pro cedure 8: Use this Procedurę for Capsules labeled to 

meet the reguirements of Dissoiution Test 8 , 

Solution B, Mobile phase, and Chromatographic sys¬ 
tem: Proceed as directed for Procedurę I. 

Standard solution: Prepare a solution containing 
0.1 mg/mL of USP Tamsulosin Hydrochloride RS in 
methanol. Dilute 5 mL of this solution with Mobile 
phase to 20 mL, 

Sample solution: Weigh the contents of NLT 20 Cap¬ 
sules. Mix the contents, and transfer a weighed portion 
of the Capsule contents, equivafent to 2.5 mg of tam¬ 
sulosin hydrochloride, into a 100-mL volumetric fiask. 
Add 25 ml of 0.1 N sodium hydroxide, and sonicate for 
30 min, Add 30 mL ot Mobile phase, shake by methani- 
cal means for 30 min, and dilute with Mobile phase to 
volume. Centrifuge, and pass through a PVDF mem¬ 
branę fifter of 0,45-jum porę size, discarding the first 
few mL of the fil tratę* 

System suitability and Analysis: Proceed as directed for 
Procedurę 2 . 

Acceptance criteria: 90.0%-110,0% 

* Procedurę 9: For Capsules labeled to meet the reguire¬ 
ments of Dissoiution Test 9, proceed as directed for Proce¬ 
durę L 


Add the following: 

•• Procedurę io: Use this Procedurę for Capsules labeled 
to meet the reguirements of Dissoiution Test 7 Q. 

Solution A, Solution B, and Mobile phase: Proceed as 
directed for Procedurę 7. 

Diluent: Acetonitrile and water (3:7) 

Standard stock solution: 0.62 mg/mL of USP Tam¬ 
sulosin Hydrochloride RS in Diluent 

Interna! standard solution: 0.5 mg/mL of propyl para- 
hen in Diluent 

Standard solution; Transfer 2.0 mL of the Standard 
stock solution to a 50-mL vo!umetric fiask, add 5.0 mL 
of the Interna! standard solution, and dilute with Mobile 
phase to voIume. 

Sample solution: Weigh and crush the contents of NLT 
20 Capsules and transfer the powder equivalent to 
1,2 mg of tamsulosin hydrochloride into a 50-mL volu- 
metric fiask, Add 25 mL of 0,05 N sodium hydroxide 
solution, heat at 50° for 15 min, and shake mechani- 
cally for 60 min* Sonicate for 30 min with intermittent 
shaking and add 15 mL of a mrxture of Solution A and 
acetonitrile (1:2). Sonicate for another 15 min with in¬ 
termittent shaking. Add 5 mL of InternaI standard solu¬ 
tion, dilute with a mixture of Solution A and acetonitrile 
(1:2) to vo|ume, and mix welL Centrifuge the solution 
for 10 min and pass the solution through a suitable 
glass fiber filter 

Chromatographic system: Proceed as directed for Pro¬ 
cedurę 7. 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution; NLT 12 between tamsulosin and propyl- 
paraben* [Notę —The elution order is tamsulosin hy- 
droohloride followed by propylparabenj 
Relatrve standard deviation: NMT 2.0% for each 
peak 
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Analysts 

Sam pies: Standard so/udon and Sampie solution 
Calculate the percentage of the labeted amount of tam- 
sulosrn hydrochloride (C-wHmNiOsS ■ MCI) in the por- 
tion of Capsules taken: 

Result - (ffu/flj) x (O/Or) x 100 

R u = peak area ratio of tamsulosin to the interna! 
standard from the Sompfe solution 

R$ = peak area ratio of tamsulosin to the interna! 
standard from the Standard solution 

C% == eoncentration of USP Tamsulosin 

Hydrochloride RS in the Standard stock 
solution (mg/mL) 

Cu = nominał eoncentration of tamsulosin 
hydrochloride in the Sampie sotution 
(mg/mL) 

Aceeptance enteria: 90.0%-110.0%# m i-łun-zm*? 

PERFORMANCE TESTS 


Change to reod: 

* DlSSOLUTION (711) 

Test 1 

Acid stage medium: Dis$olve 2.0 g of sodium chloride 
in 5.7 ml of hydrochloiic acid, and add water to make 
up to 1000 mL. To 500 mL of this fluid add 1 mL of 
polysorbate 80 aqueous solution (3 g in 200 mL of 
water) just before the test; 500 mL. 

Buffer stage medium: pH 7.2 phosphate buffer (dis- 
solve 6,8 g of monobasic potassium phosphate in 
250 mL of water, add 90 mL of 0.2 N sodium hydrox- 
ide and 500 mL of water, adjust with 0.2 N sodium 
hydroxide or 0.2 N hydrochloric acid to a pH of 7.2 ± 
0,05, and dilute with water to 1000 mL); 500 mL 

Apparatus 2; 100 rpm, with sinker (see Dissolution 
(711), Figurę 2d) 

Times: 2, 3, and 8 h 

Procedurę: Perform the test using Add stage medium . 
At 2 h after the start of the test, withdraw 10.0 mL of 
the solution under test (Tl). Dram the Add stage me¬ 
dium immediately by suction through a tubę capped 
with a 60-mesh stainless wire screen. Rinse the drain 
tubę while adding the Buffer stage medium previously 
warmed, and continue the test. At 3 h after the start 
of the test (1 h after replacement of the Medium ), 
withdraw 10.0 mL of the solution under test (T2), re- 
place the same volume with warmed Buffer stage me¬ 
dium, and continue the test. At 8 h after the start of 
the test {6 h after the replacement of the Medium), 
withdraw 10.0 mL of the solution under test (T3). 

Internal standard solution: 0,008 mg/mL of propyl- 
paraben in acetonitrile and water (3:7) 

Standard solution: Prepare a solution comaining 
0.5 mg/mL of USP Tamsulosin Hydrochloride RS in ac- 
etonrtnle and water (3:7). Transfer 4.0 mL of this solu¬ 
tion to a 100-mL volumetric fiask, and dilute with Add 
stage medium to volume. Transfer 4.0 ml of this dilu- 
tion to another 100-mL volumetric fiask, and dilute 
with Add stage medium to volume. This solution has a 
known eoncentration (Cs) of about 0.8 jig/mL of tam¬ 
sulosin hydrochloride. Transfer 10.0 ml of this last dllu- 
tion to a test tubę, and add 2.0 mL of the Internal 
standard solution . 

Sampie Solutions: Add 2.0 mL of the Internal standard 
solution to Tl, mix well, and pass through a suitable 
filter of 0.5-pm porę size, discardlng the first 5 mL. 

Add 1.0 mL of 0.5 N hydrochloric acid and 2,0 mL of 
internoI standard solution to T2, mix well, and pass 
through a suitable filter of 0.5-pm porę size, dtscarding 
the first 5 mL. Add 1.0 mL of 0,5 N hydrochloric acid 
and 2,0 mL of Internal standard solution to 13. Mix 


well, and pass through a suitable filter of 0.5-jim porę 
size, discarding the first 5 mL. 

Chromatographic system: Proceed as directed in the 
Assay, Procedurę 1, but use the Standard solution de- 
scribed for Dissolution, and an Injection vofume of 
250 pL instead of 10 pL. 

Analysis: Calculate the peak area ratios (Rn, Rn, Rn, 
and fo) of tamsulosin to the internal standard for all 
Sampie Solutions and the Standard solution Calculate 
the percentage of tamsulosin hydrochloride 
(Czcjf-hsNzOsS ■ HCI) dissolved at each of the foliowi ng 
time points. 

At 2h: 

D, = [{O x 10/LJ x (ffn/flO x 100 

At 3 h: 

Di = [(Cs x V)/i] x [(Rn/Rs) + (Rn/Rs)] x 100 
At 8 h: 

Di = [(C s x V)/L] x [(Rn/Rs) + (Rn/Rs x Vn/V) + (Rn/Rs)] 
x 100 

Cs = eoncentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 500 mL 
i - label darm (mg/Capsule) 

Vn = volume of the withdrawn aliguot of T2, 10 mL 
Tolerances: See Table 1 . 


Tabte 1 



Amount 

Time 

Dlssoked 

IhS 

_ 

2 

13-34 

3 

47-68 

8 

NLT 80 


The percentages of the labeled amount of tamsulosin 
hydrochloride (C 2 oH 2a N 2 OsS - HCI) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Table 2, 

Test 2: If the product compties with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 

Acid stage medium: 0.003% Polysorbate 80, pH 1.2 
(dilute 8.5 mL of hydrochloric acid with water to 
900 ml, add 0.03 ml of polysorbate 80, adjust with 
0.2 N sodium hydroxide or 0.2 N hydrochloric acid to 
a pH of 1.2 ± 0.05, and dilute with water to 
1000 mL); 500 mL 

Buffer stage medium: pH 7.2 phosphate buffer (pro¬ 
ceed as directed for Test 1); 500 mL 
Apparatus 2: 100 rpm, with sinkers* 

Times: 2 h for the Add stage medium and 6 h for the 
Buffer stage medium ; 8 h total test time 
Procedurę: Perform the test using Add stage medium. 
At 2 h after the start of the test, withdraw a sampie of 
the solution under test, Carefully discard the Acid stage 
medium and replace it with the Buffer stage medium 
previously warmed, and conti nue the test. At 6 h after 
the replacement of the Medium , withdraw a sampie of 
the solution under test. 

Standard stock solution: Transfer about 25,0 mg of 
USP Tamsulosin Hydrochloride RS to a 50-mL vofumęt¬ 
ne fiask, Add 25 mL of methanol. Dilute with Buffer 
stage medium to volume, Sonicate until dissolved. 
Standard solution: Dilute the Standard stock solution 
with Buffer stage medium to obtain a finał concentra- 
tion of 0.8 pg/mL. 

1 A suitable sinker ts avatlab!e as catalog number CAPWHT-25 from www.ąla’ 
llc.com. 











Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Buffer solution: 3.4 g/L of monobasic potassium 
phosphate in water, Adjust with 2 N sodium hydroxide 
to a pH of 5.80 + 0.05. 

Mobile phase: Acetonitrile and Buffer solution ( 1 :3) 
Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 15-oti; 5-^m packing 11 
Fiow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requrrements 
Column efficiency: NLT 2000 theoreticai plates 
Taillng factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Anafysis: Caiculate the concentration of tamsulosin hy- 
drochforide (C^Hj^OsS * HCI) in the Medium at each 
time point (G). 

At 2 h: 

Ci = (n>M) x Cs 

At 6 h In the Buffer stage medium (8 h total test time): 
G - C r l// r r) x C 5 

fu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of the Standard solution 

(mg/ml) 

Caiculate the percentage of tamsulosin hydrochlohde 
(C 2 oHieN 20 sS ■ HCI) dissolved at each time point (Q). 
At 2 h: 

0, = (Ci x V) x {100/0 

At 6 h in the Buffer stage medium (S h total test time): 

Q 2 = (Cj + G) x (V/i) x 100 

V - volume of Medium (ml) 

i - label claim (mg/Capsule) 

Tolerances: NMT 25% of the labeled amount of tam- 
sulosm hydrochloride ^oHjgNjO^S * HCI) is dissolved 
in 2 h. NLT 85% of the labeled amount of tamsulosin 
hydrochloride (GoHzsN^OsS ■ HCI) is dissolved in 8 h. 
The percentages of the labeled amount of tamsulosin 
hydrochloride (C^oH^NjOsS ■ HO) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Tobie 2 . 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets U5P Dissolution Test 3, 

Acid stage 

Acid stage medium: 0.003% Poiysorbate 80, pH 1,2 
(proceed as directed for Test 2); 500 mL 
Apparatus 2: 100 rpm, with sinkers 
Time: 2 h 

Procedurę: Pass a portion of the solution under test 
through a suitable filter. leave the remaining Acid 
stage medium rn the vessel and proceed witn the 
Buffer stage , 

Tolerances: NMT 10% (Q) of the labeled amount of 
tamsulosin hydrochloride (CzoH^N^OsS * HCI) is 
dissolved. 

Buffer stage 

Buffer stage concentrate: 0.1 M phosphate buffer, 
pH 11,6 (138 g of sodium phosphate monohydrate 
and 320 mL of 5 N sodium hydroxide in 10 L of 
water. Adjust with 5 N sodium hydroxide to a pH of 
11.6 ± 0.05.) 


Buffer stage medium: Add 500 ml of the Buffer 
stage concentrate to the remaining Add stage medium 
in each vessel, The finał pH is about 7.2, 

Apparatus 2: 100 rpm, with sinkers 
Times: 3 and 8 h, ind u di ng the 2 h in the Acid stage 
medium 

Standard stock solution: 0.5 mg/mL of USP Tam¬ 
sulosin Hydrochloride RS in water and methanol (1:1) 
Standard solution: Dilute the Standard stock solution 
with Buffer stage medium to obtain a finał concentra- 
tion of 0.3 jig/mL. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

pH 5.5 buff er solution: 6.8 g/L of monobasic potas¬ 
sium phosphate in water. Ad|ust with 2 N sodium hy- 
droxide to a pH of 5.5 ± 0.05. 

Mobile phase: Acetonitrile and pH 5.5 buffer solution 
(2:3) 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 15-cm; S-^m packing LI 

Column temperaturę: 30° 

Flow ratę: 1 ml/min 
Injection volume: 100pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2.5% 

Analysis: Caiculate the concentration of tamsulosin hy¬ 
drochloride (CioHasNzOsS * HCI) dissolved at each time 
point (C). 

At 3 h: 

Ct - (rjr s ) x C s 

At 8 h: 

G - (fu/fj) x Cs 

rtt ~ peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/ml) 

Caiculate the cumu!ative percentage of tamsulosin 
hydrochloride (CioH^aNjOsS ■ HCI) dtssolved at each 
time point (Q,): 

o, = {c t v t +%cy M + c„ V)* {i 00/i) 

ii 

Vt - volume of Add stage medium, 500 mL 
l/ 5 = volume of the sample taken (ml) 

Cn ^ concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V = volume of Buffer stage medium, 1000 mL 
L = label claim (mg/Capsułe) 

Tolerances: See Tobie 2 . 


Table 2 



Amount 

Time 

Dl$solved 

m 

(%) 

3 

6S-85 

S 

NLT 80 


The percentages of the labeled amount of tamsulosin 
hydrochloride (Go^bN^OsS - HCI) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Tabfe 2, 

Test 4: If the product complies with this test, the labei- 
ing indicates that it meets USP Dissolution Test 4 . 
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Acid stage medium: 0.003% Polysorbate 80, pH 1.2 
(proceeo as directed for Test 2); 500 ml 
Buffer stage medium: pH 7.2 phosphate buffer (pro- 
ceed as directed for Test J); 500 ml 
Apparatus 2: 1 00 rpm 

Times: 2 h for the Add stage medium , and 3 and 8 h 
for the Buffer stage medium (induding the 2 h In the 
Acid stage medium) 

Procedurę: Perform the test usmg the Acid stage me¬ 
dium. At 2 h after the start of the test, withdraw a 
sample of the solution under test. Carefully discard the 
Acid stage medium, replace rt with the Buffer stage me¬ 
dium previously warmed, and continue the test, At 1 
and 6 h after the replacement of the Medium, with¬ 
draw a sample of the solution under test, Replace the 
voJume of Medium withdrawn with the same voEume 
of Buffer stage medium , previously warmed. 

50 mM sodium perchiorate solution: Dissolve 7.0 g 
of monohydrate sodium perchiorate in 1 L of water, 
and add 5 ml of phosphoric acid. 

Mobile phase: 50 mM sodium perchiorate solution and 
acefonnrrle (3:2) 

Acid stage standard stock solution: Transfer 20 mg 
of USP Tamsulosln Hydrochloride RS to a 500-mL volu- 
metric fiask, add 25 mL of methanol, and sonicate un- 
til disso!ved. Dilute with Acid stage medium to volume. 
Add stage standard solution: Ditute the Add stage 
standard stock solution with Add stage medium to ob- 
tain a finał concentration of about 0,08 pg/mL 
Buffer stage standard stock solution: Transfer 20 mg 
of USP Tamsulosin Hydrochloride RS to a 250-mL volu- 
metrlc fiask, add 25 ml of methanol, and sonicate un- 
tii dissolved. Dilute with Buffer stage medium to 
volume. 

Buffer stage standard solution: Dilute the Buffer stage 
standard stock solution with Buffer stage medium to ob- 
tain a finał concentration of about 0.8 jag/mL 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Columns 

Guard: 3-mm x 4-cm; pad<lng LI 
Analytlcal: 3.9-mm x 15-cm; 5-jim packing LI 
Column temperaturę: 35° 

Fiow ratę: 1,5 mL/min 
Jnjectmn volume: 200 j.iL 
System suitability 

Samples: Add stage standard solution and Buffer stage 
standard solution 

Suitability reąuirements 

Column efficiency: NLT 1600 theoretical plates, 

Acid stage standard solution; NLT 1 300, Buffer stage 
standard solution 

Relative standard deviatlon: NMT 3.0%, Acid stage 
standard solution; NMT 1.5%, Buffer stage standard 
solution 

Analysrs: Cafculate the concentration of tamsulosin hy- 
drochforide (CzoH^hhOsS * HC1) dissolved at each Limę 
point (C). 

At 2 h: 

C? = {ruin) x Cs 

At 3 h: 

G = (ro/n) x C 5 

At 8 h : 


ru = peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

Calculate the cumulatlve percentage of tamsulosin 
hydrochloride (Czo^bNzOsS - HO) dissolved at each 
time point (Q): 

Ą-(W + Scy i .+ C^)x{100/1> 

/-2 

Vj = volume of Add stage medium , 500 mL 
Vi ~ voEume of the sample taken (mL) 

C n = concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V - volume of Buffer stage medium, 500 ml 
i - iabel claim (mg/Capsu!e) 

Tolerances: See labie 3. 


Tafale J 
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Time 

Dissolved 

fili 

(%) 

2 

(MO 

3 

45-68 

8 
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The percentages of the labeled amount of tamsulosin 
hydrochloride (CzdHzaNzOsS - HCI) dbsolved at the 
times specifted in the Buffer stage conform to Dissolu - 
tion (7 11), Acceptance Tobie 2, 

Test 5: If the product complies with thls test, the label- 
ing indicates thaf it meets USP Dissoiution Test 5. 

Acid stage medium: 0,003% PoJysorbate 80, pH 1,2 
(proceea as directed for Test 2); 500 mL 
Buffer stage medium: pH 7,2 phosphate buffer (pro- 
ceed as directed for Test 1); 500 mL 
Apparatus 2: 50 rpm, with sinkers 
Times: 2 h for the Add stage medium , and 3 and 5 h 
for the Buffer stage medium (induding the 2 h in the 
Acid stage medium) 

Buffer solution: Dissolve 1.0 g of octanesulfonic add 
sodium salt and 1.4 g of monobasic potassium phos¬ 
phate in 1 L of water. Adjust with potassium hydro*ide 
to a pH of 6.5 ± 0.05. 

Mobile phase: Buffer solution and acetonltrile (3:2) 
Standard stock solution: 0,04 mg/mL of USP Tam- 
suJosin Hydrochloride RS in Buffer stage medium 
Standard solution: Dilute the Standard stock solution 
with Buffer stage medium to obtain a finał concentra¬ 
tion of 0.8 pg/mL. 

Sample solution: Centrifuge a portion of the solution 
under test at NMT 3000 rpm for IMLT 20 min. 
Procedurę: Perform the test using Add stage medium. 
At 2 h after the start of the test, withdraw a sample of 
the solution under test. Carefully discard the Ada stage 
medium, replace it with the Buffer stage medium previ- 
ously warmed, and continue the test. At 1 and 3 h 
after the replacement of the Medium, withdraw a sam¬ 
ple of the solution under test. Replace the volume of 
Medium withdrawn with the same volume of Buffer 
stage medium, previously warmed. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 


Ci - ( rv!n) x C 5 
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Modę: LC 

Detector: UV 225 nm 

Columru 3.9*mm x 7.5-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1.5 ml/min 
Injection vofume: 100 pL 
System suitabllity 
Sam ple: Standard sofution 
Suitabillty requirements 
Relative standard deviation: NMT 4,0% 

Analysis; Calcuiate the concentration of tamsulosin hy- 
drochlonde (CzaH^NaOsS ■ HCI) dissoked at each time 
point (G). 

At 2 h: 

Q = (rufo) x Cs 

At 3 h: 

Ci - fofo) x Cs 

At 5 h: 

G = fo/fo) x Cs 

r u - peak response from the Sample sofution 

r$ - peak response from the Standard sofution 

Q = concentration of the Standard sofution 
(mg/mL) 

Calcuiate the cumulative percentage of tamsulosin 
hydrochloride (CzoHzaNjOsS ■ HCI) dissolved at each 
time point { Q ,): 

O, - icy + £ cy B +c,V )*<1 oo/l) 

h-t 

V\ = vo!ume of Add stage medium, 500 mL 
Vs = vdume of the sample taken (mL) 

C n = concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V = voltime of Buffer stage medium , 500 mL 
i = labę! claim (mg/Capsule) 

To le ran ces: See Tahle 4 . 


labie 4 



Amount 

Time 

Dtsso]ved 

(h) 

(%\ 

2 

15-35 

3 

60-80 

5 

NLT 80 


The percentages of the labeled amount of tamsulosin 
hydrochloride (CzoHzaNjOjS ■ HCI) dissolved at the 
ttmes spedfied eon form to Dissolution (711), Accep- 
tance Tobie 2, 

Test 6: If the product compties with this test, the label- 
ing indicates that it meets uSP Dissolution Test 6. 

Aeid stage medium: 0.003% Polysorbate 80, pH 1,2 
(proceed as directed for Test 2); 500 mL 
Buffer stage medium: pH 7.2 phosphate buffer (pro¬ 
ceed as directed for Test 7); 500 mL 
Apparatus 2: 100 rpm using a 40-mesh basket as a 
sin ker, and the padole height adjusted at 4.5 cm from 
the bottom of the vessel 

Times: 2 h for the Add stage medium, and 3 and 8 h 
for the Buffer stage medium (including the 2 h in the 
Add stage medium) 

Procedurę: Perform the test using Add stage medium. 
At 2 h after the start of the test, withdraw a sample of 
the solution under test. Ca ref ul ly discard the Ada stage 
medium, rep lace it with the Buffer stage medium previ- 
ously warmsd, and continue the test. At 1 and ó-h 
after the replacement of the Medium , withdraw a sam¬ 


ple of the solution under test. Replace the volume of 
Medium withdrawn with the same volume of Buffer 
stage medium , previou$ly warmed, 

Buffer solution: Dissolve 3 g of sodlum hydrox!de and 
8.7 mL of perchlont add in 1 900 ml of water, adjust 
with 0.5 M sodium hydroxide to a pH of 2.0 ± 0.05, 
and dilute with water to 2000 mL. 

Mobile phase: Buffer sofution and acetonitrile (7:3) 
Standard stock solution: 0.5 mg/mL of USP Tam¬ 
sulosin Hydrochloride RS in methanol 
Acid stage standard solution: Dilute the Standard 
stock sofution with Add stage medium to obtain a finał 
concentration of 0.8pg/mL. 

Buffer stage standard solution: Dilute the Standard 
stock solution with Buffer stage medium to obtain a finat 
concentration of 0.8pg/mL. 

Sample solution: Pass a portion of the solution under 
test through a suitable filier of 0.45-pm porę size. 
Chromatographic system 
(See Chromotography (621), System Suitabllity*} 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm, 3-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 100 pL 
System suitabllity 

Samples: Add stage standard solution and Buffer stage 
standard solution 
Suitability reguirements 
Column efficiency: NLT 7000 theoretica! pfates 
Tailing factor: NMT 2.0 
Rela.tlve standard devfatIon: NMT 2.0% 

Analysis: Calcuiate the concentration of tamsulosin hy- 
drochioride (C 2 &H 2 BN 2 O 5 S ■ HCI) dissolved at each time 
point (C). 

At 2 h: 

O = (fyfo) X Cs 

At 3 h; 

C 2 = (rjrs) x Cs 

At 8 h: 

Cj = (fyfo) x Cs 

ry = peak response from the Sample sofution 

fi = peak response from the Standard sofution 

Cs = concentration of the Standard solution 
(mg/mL) 

Calcuiate the cumuladve percentage of tamsulosin 
hydrochloride (C 20 H 28 N 2 O 5 S HCI) dissolved at each 
time point (Q,); 

O, = {Cy, * £ cy s + cy) * (i do / ł> 

Vi = volume of Acid stage medium , 500 mL 
Vs = volume of the sample taken (mL) 

Cr - concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V - volume of Buffer stage medium, 500 mL 
L - label claim (mg/Capsule) 

Tolerances: See Tobie 5, 


Table S 
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The percentages of the labeled amount of tamsulosin 
hydrochloride (C^sNaOsS ■ HCI) dlssoived at the 
times specif ied conform to Dissolution (711 ), Accep- 
tance labie 2* 

Test 7: If the product compiies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 7* 

Acid stage medium: 0*003% Polysorbate 80, in simu- 
lated gastric fluid without enzyme (pH 1,2) (prepare a 
sol u bon contatmng 3.00 g of polysorbate 80 i n 
200 mL of water, and dilute 2 ml of this solution to 
1 L with srmulated gastric fluid without enzyme); 

500 mL 

Buffer stage medium: pH 72 phosphate buffer (pro- 
ceed as directed for Tesf /); 500 mL, deaerated 
Apparatus 2: 100 rpm, with wire helk sinkers 
Times: 2 h in the Aad stage medium , and A and 12 h 
in the Buffer stage medium (including the 2 h in the 
Acid stage medium) 

Standard stock solution: 1 mg/mL of USP Tamsulosin 
Hydrochloride RS in alcohol 
Acid stage standard solution: Dilute the Standard 
stock solution wtih Acid stage medium to obtain a finał 
concentration of about 0*2 pg/mL. 

Buffer stage standard solution: Dilute the Standard 
stock solution with Buffer stage medium to obtain a finał 
concentration of about 0.8 pg/mL* 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0*45-pm porę size. 
Procedurę; Perfomn the test using Acid stage medium. 
At 2 h after the start of the test, withdraw a sample of 
the solution under test. Carefully discard the Ada stage 
medium i, replace it with the Buffer stage medium previ- 
ously warmed, and continue the test. At 2 and 10 h 
after the replacement of the Medium , withdraw a sam¬ 
ple of the solution under test Replace the volume of 
Medium withdrawn with the same volume of Buffer 
stage medium f previously warmed* 

Mobile phase A: 2.76 g/L of monobasic sodium phos¬ 
phate monohydrate in water. Adjust with phosphoric 
acid to a pH of 2.5 ± 0*05* 

Mobile phase B: Aceton itrile 
Gradient program: See Table 6. 


Table 6 


Time 

fminl 

Mobile phase A 

Mobile phase B 
(%> 

0 

86 

14 

3 

86 

14 

4.5 

30 

70 

5 

86 

14 


Chromatographic system 

(See Chromatogiapny (621), System Suit a bil i ty.) 

Modę: LC 

Delet_Lur: UV 225 nm 

Column: 2-mm x 5-cm; packing LI 

Column temperaturę: 30° 

Ffow ratę: 1.5 mL/min 
Injection volume: 100 pi 
System suitability 

Samples: Add stage standard solution and Buffer stage 
standard solution 
Suitability requirements 
Taillng factor: NMT 1.5 
Relative standard deviation: NMT 2*0% 

Analysis: Calculate the concentration of tamsulosin hy¬ 
drochloride (CjoHzaNjOsS * HCI) dissolved at each time 
point (O* 

At 2 h: 


At 4 h: 

C2 - (rJd) * C; 

At 12 h: 

C 3 = (fy/rj) x Cs 

r y - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s = concentration of the Standard solution 
(mg/mL) 

Calculate the cumulative percentage of tamsulosin 
hydrochloride (Ciohh&NjOsS ■ HCI) dissolved at each 
time point (Q,): 

Q^(cy t ^cy s ^c B vM\miL) 


V} = volume of Add stage medium , 500 mL 
V$ = volume of the sample taken (mL) 

C - concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V = volume of Buffer stage medium , 500 mL 
L “ label claim (mg/Capsule) 

Tolerances: See Table 7. 


Table 7 
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The percentages of the labeled amount of tamsulosin 
hydrochloride {CzoHisNaOsS ♦ HCI) dissolved at the 
times specif ied conform to Dissolution (711), Accep- 
tance Table 2* 

Test 8: If the product compiies with this test, the label- 
ing indicates that it meets USP Dissolution Test 8, 

Acid stage medium: 0.003% Polysorbate 80, pH 1*2 
(proceeo as directed for Test 2); 500 ml 
Buffer stage medium: pH 7.2 phosphate buffer (pro- 
ceed as directed for Test ?); 500 mL 
Apparatus 2: 100 rpm, with sinkers 
Times: 2 h in the Add stage medium, and 3 and 8 h in 
the Buffer stage medium (indudlng the 2 h in the Add 
stage medium) 

Standard stock solution: 0*4 mg/mL of USP Tam¬ 
sulosin Hydrochloride RS in metnanol 
Acid stage standard solution: Dilute the Standard 
stock solution with Add stage medium to obtain a finał 
concentration of O.Spg/mL 

Buffer stage standard solution: Dilute the Standard 
stock sofution with Buffer stage medium to obtain a finai 
concentration of 0*8 |ig/mL. 

Procedurę: Perform the test using Add stage medium. 
At 2 h after the start of the test, withdraw a sample of 
the solution under test. Carefully discard the Ada stage 
medium t replace it with the Buffer stage medium previ- 
ously warmed, and continue the test. At 1 and 6 h 
after the replacement of the Medium, withdraw a sam¬ 
ple of the solution under test. Replace the volume of 
Medium withdrawn with the same volume of Buffer 
stage medium , previou$ly warmed. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0*45-pm porę size* 
Buffer solution: Dissolve 6.8 g of dibasic ammonium 
phosphate in 800 mL of water, and add 2 mL of trleth- 
ylamlne. Adjust with phosphoric acid to a pH of 6.5. 
Dilute with water to 1000 mL. 


O - (fu/n) x Ci 
















Mobile phase: Buffer solution and Acetonitrile (7:3) 
Chromatographrc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Injection vofume: 100 pl 
System suitability 

Sample: Buffer stage standard solution 
Suitability requirements 
Column efficiency: NLT 2000 theoretrcal plates 
Tailing factor: NMT 2.0 
Relatfve standard deviation: NMT 2.0% 

Analysls: Calculate the concentration of tamsulosin hy- 
drochforide (CzoHzbNzOsS ■ HC1) dissoNed at each time 
point (Ci). 

At 2 h: 

O = (fy/fj) x Cs 

At 3 h: 

c 2 = (ru/n) x c s 

At 8 h: 

Cs ~ (r u /n) x C s 

ru = peak response from the Sampie solution 

rs - peak response from the Standard solution 

O = concentration of the Standard solution 
(mg/mL) 

Calculate the cumulative percentage of tamsulosin 
hydrochloride (CzohhsNzOsS ■ HCI) dissolved at each 
time point ( Qi ): 

o t = (cy +X cy s + cy) * (i oo / t) 

ł -2 

V\ = volume of Acid stage medium f 500 mL 
Vs - volume of the sample taken (mL) 

G, - concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V - volume of Buffer stage medium, 500 mL 
i = label claim (mg/Capsule) 

Tolerances: See Tobie 8 , 


Acid stage standard solution: Dilute the Standard 
stock solution with Acid stage medium to obtain a finał 
concentration of 0.8 pg/mL. 

Buffer stage standard solution: Dilute the Standard 
stock solution with Buffer stage medium to obtain a finał 
concentration of O.Spg/mL, 

Sample solution: Pass a portion of the solution under 
test through a suitabie filter of 0.45-pm porę size. 
Procedurę: Perform the test using Acid stage medium. 
At 2 h after the start of the test, withdraw a sample of 
the solution under test. Carefully dlscard the Ada stage 
medium t replace it with the Buffer stage medium prev\- 
ously warmed, and continue the test. At 1 and 6 h 
after the replacement of the Medium , withdraw a sam¬ 
ple of the solution under test. Replace the volume of 
Medium withdrawn with the same volume of Buffer 
stage medium , previously warmed. 

Buffer: 3.45 g/L of monobasic ammonium phosphate 
m water. Adjust with triethylaminę to a pH of 6.5 ± 
0.05. 

Mobile phase: Buffer and Acetonitrile (3:2). Add 1 g of 
sodium 1-pentanesuifonate per L of the mixture. 
Chromatographk system 
(See Chromatograpny ( 621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.0 mL/min 
injection volume: 100 pL 
System suitability 

Sam pies: Acid stage standard solution or Buffer stage 
standard sofution 
Suitability reąuirements 
Column efficiency: NLT 3000 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis: Calculate the concentration of tamsulosin hy- 
drochioride (CzoHzbNzOsS ■ HCI) dissolved at each time 
point (Q. 

At 2 h: 

Ct = (ru/fs) x G 

At 3 h: 

G = (ru/ Cs) x G 

At 8 h: 


Table S 
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D(5solved 

<10 

(%1 

2 

0-10 

3 

50-70 

s 

NLT 80 


The percentages of the labeled amount of tamsulosin 
hydrochloride (CzaH^NzOsS ■ HG) disso!ved at the 
times specified conform to Dissolution (711), Accep- 
tance Table 2. 

Test 9: If the product complies with this test, the label- 
ing indlcates that it meets USP Dissolution Test 9. 

Acid stage medium: 0,003% Polysorbate 80, pH 1.2 
(proceeo as directed for Test 2); 500 mL 
Buffer stage medium: pH 7.2 phosphate buffer (pro- 
ceed as directed for Test /); 500 mL 
Apparatus 2: 1 00 rpm, with helix wire coil sinker 
Times: 2 h In Acid stage medium, and 3 and 8 h in 
Buffer stage medium (induding the 2 h in Add stage 
medium) 

Standard stock solution: 0.05 mg/mL of USP Tam¬ 
sulosin Hydrochloride RS in methanol 


Cj = (rjrf) x G 

ru - peak response from the Sample solution 

r 5 = peak response from the appropriate Standard 

solution 

G = concentration of the appropriate Standard 
solution (mg/mL) 

Calculate the cumufatśve percentage of tamsulosin 
hydrochloride (CzoHzsNzGsS ■ HCI) disso!ved at each 
time point (Q,): 

Q, = (■ W, + + Cy )x (1 0° / L) 

i-2 

V ? = volume of Acid stage medium, 500 mL 

W = voJume of the sample taken (mL) 

C„ - concentration of tamsulosin hydrochloride at 
each time point (mg/mL) 

V = volume of Buffer stage medium f 500 mL 
L = label claim (mg/Capsule) 

Tolerances: See Table 9. 










Table 9 



Amount 

Time 

Dfs$oived 

thy 

(W 

2 

0-20 

3 

45-65 

8 

NIT 80 


Calculate the percentage of the labeled amount of 
tamsulosin hydrach loride (CioHaNbOsS ■ HG) 
dissolved at each time point (i): 

Resuft, = Ci x V, x (1/L) x 100 


Result? = [(G x V,) + (O x V)] x (l/l) x 100 


The percentages of the labeled amount of tamsulosin 
hydrach londe (CzdHzeNzOsS ■ HCI) dissolved at the 
times specified conform to Dissolution (711), Accep - 
tance Tobie 2. 

"Test 10: if the product eomplies with Lhis test, the 
labeling indlcates that it meets USP Dissolution Test 10. 
Acid stage medium: Dissolve 2.0 g of sodium chloride 
and 57 mL of hydrochloric acid in 1000 ml of water. 
To 500 ml of this solution add 1 ml of polysorbate 80 
aqueous sofution (3 g in 200 ml of water) just before 
the test; 500 mL 

Buffer stage medium: pH 7.2 phosphate buffer (dis- 
sofve 68 g of monobasic potassium phosphate and 
13,8 g ot sodtum hydroxide in 10 L of water, and ad- 
fust with dilule sodium hydroxide solution or dilute 
phosphoric acid to a pH of 7.2); 500 mL 
Apparatus 2: 100 rpm, with a sultable sinker 
Times: 2, 3, and 8 h 

Procedurę: Perform the test using Add stage medium , 
At 2 h after the start of the test, withdraw 10.0 mL of 
the sofution under test. Drain the Acid stage medium 
immediateiy using a 60-mesh stainless wire screen. 

Add the Buffer stoge medium previousJy warmed, and 
contrnue the test. At 3 h after the start of the test (1 h 
after repiacement of the Medium ), withdraw lO.OmL 
of the sofution under test, replace the same volume 
with warmed Buffer stage medium , and contrnue the 
test. At 8 h after the start of the test (ó h after the 
repiacement of the Medium), withdraw lO.OmL of the 
sofution under test. 

Standard stock sofution: Prepare a solution contaln- 
ing 0.5 mg/mL of USP Tamsulosin Hydrochloride RS in 
acetonitrife and water (3:7), 

Acid stage standard sofution: Dilute the Standard 
stock sofution with Acid stoge medium to obtain a finał 
concentration of about 0.8 pg/ml. 

Buffer stage standard solution: Dilute the Standard 
stock solution with Buffer stage medium to obtain a finał 
concentration of about 0.8^ig/mL. 

Sample solution: Pass a portion of the sofution under 
test through a suitable gfass fiber filier, discarding the 
first 5 mL of the fil tratę, 

Chromatographic system: Proceed as directed in the 
Assay, Procedurę 10 t but use the Injeciion volume of 
100 pL instead of 10 pL 
System suitability 

Samples: Add stage standard solution and Buffer stage 
standard sofution 
Suitabrfity requirements 
Refative standard deviation: NMT 2.0% 

Analysis: Caleułale the concentration (Q of tamsulosin 
hydrochloride (GdHzbNzOsS < HCI) in the sample with- 
drawn from the vessel at each time point 0): 

Resultr = (ry/n) x Q 

fu - peak response from the Sample sofution 

Q = peak response from the approprlate Standard 

solution 

G - concentration of the appropriate Standard 
solution (mg/mL) 


ResulL = [(G x I/,) + (G x V) + (G x V$\ x (1/L) x 
100 

C = concentration of tamsulosin hydrochloride in 
the portion of sample withdrawn at the 
specified time point (mg/mL) 

V) - volume of the Acid stage medium , 500 ml 
L = labei claim (mg/Tablet) 

V = vo!ume of the Buffer stage medium , 500 mL 
Vi - volume of the Sample solution withdrawn and 
repiaced with Medium , 10 mL 
Tolerances: See Table 10. 


Table 10 



Amount 

Time 

DissoJved 

<h) 


2 

_ 

7-27 

3 

47-6B 

8 

NLT 80 


The percentages of the labeled amount of tamsulosin 
hydrochloride (CzoHiaKlsiOiS . HCI) dissolved at the 
times specified conform to Dissolution (711), Accep- 
tance Table 2 .« *rb 

• UNIFORMITY OF Dosage Units (905) 

Procedurę for content uniformity 

[Notę—U se the folfowtng Procedurę for content uniform¬ 
ity if Procedurę 7 is used in the Assay , For alf other 
formulations, proceed as directed in Uniformity of Dos- 
age Units (905),] 

Solution A, Solution B, Mobile phase, and Standard 
stock solution: Prepare as directed in the Assay , Pro¬ 
cedurę h 

Interna! standard solution: 0.16 mg/mL of propyl par- 
aben in a mtxture of acetonitrile ano water (3:7) 
Standard stock sofution 1: Transfer 5 0 mL of the 
Standard stock sofution to a 25-mL yolumetric fiask, 
and dilute with a mixture of acetonitrile and water 
(3:7) to volume. 

Standard solution: Transfer 4.0 mL of Standard stock 
soiution 1 to a suitable Container. Add 5.0 ml of the 
interno! standard solution, and add the Mobile phase to 
make 40 mL, 

Sample solution: Place the contents of 1 Capsule into 
a Teflon-iined, icrev\M_dpued cenli ifuye Lube, Place ap- 
proximately 100 glass balls with a dtameter of about 
5 mm into the lube, add 20 ml of 0*05 N sodium 
hydroxide, beat at 50 c for 10 min, and shake well for 
30 min, Add 15 mL of a mixture of acetonitrile and 
Solution A (2:1) to the solution, and shake well. Add 
5.0 mL of the Internoi standard solution, and shake 
well. Centrifuge at 1500 rpm for 10 min, and use the 
supernatant, passing It if necessary through a mem¬ 
branę filter of 0.5-pm or smalfer porę slze. 
Chromatographic system: Proceed as directed in the 
Assay, Procedurę 7 except use an Injection voiume of 
25 pL 













AnaSysrs 

Sam pies: Standard solution and Sampfe sofution 
Calculate the percentage of the (abeled amount of 
tamsulosin hydrochloride (CmH»N 2 Os 5 - HO) rn the 
Capsule taken: 

Result - (RufRs) x [Q x (VJL)] x 100 

Ru - peak area ratio of tamsulosin to the internal 
standard from the Sample sofution 
Rs = pea3< area ratio of tamsulosin to the internal 
standard from the Standard sofution 
C s = concentration of USP Tamsulosin 

Hydrochloride RS In Standard stock sofution 1 
(mg/mL) 

Vs = volume of Standard stock sofution 7 taken to 
prepare the Standard solution (ml) 

L = label darnn (mg/Capsuie) 

Acceptance criteria: Meet the requ*rements 

ADDITIONAL REQOIR£M£NTS 

• Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturo. 

• Labeung; When morę than one Dissofution test is given, 
the label ing States the Dissofution test used only if Test 1 
Is not usecf 

• USP Referenci standards <11) 

USP Tamsulosin Hydrochloride RS 
(-)-(R)-5-[2-[[2-(o-Ethoxyphenoxy)ethyl]amino]propyI]- 
2-methoxybenzenesulfonamide monohydrochloride. 
C^HjsNjOjS ■ HCI 444.97 


Tannic Acid _ 

Tannin. 

Tannic acid; Tannin [1401-55-4]. 

» Tannic Acid is a tannin usually obtained from 
nutgaJls, the excrescences produced on the 
young twigs of Quercus infectoria Oliver, and al- 
fied species of Quercus Linne (Fam. Fagaceae), 
from the seed pods of Tara (Caesalpima spinosa), 
or from the nutgalls or teaves of sumac (any of a 
genus Rhus). 

Packaging and storage —Preserve in tight, ISght-resistant 
containers. 

Identification— 

A; To 2 ml of a solution (1 in 10) add 1 drop of ferric 
chloride TS: a bluish black coior or precipitate results, 

B: To a solution (1 in 10) add an equal volume of gelatin 
solution (1 in 100): a precipitate is formed. 

Loss on drying <731 >— Dry it at 105° for 2 hours: it loses 
not morę than 12.0% of its werght 
Residue on ignition (281): not morę than 1.0%. 
Arsenie, Method fi (211): 3 ppm. 


Adhesiye Tape 

» Adhesive Tape consists of fabric and/or film 
evenly coated on one side with a pressure-sensi- 
tive, adhesiye mixture, Its length is not less than 
98.0 percent of that declared on the label, and 
its average width is not less than 95.0 percent of 
the declared width. If Adhesiye Tape has been 
rendered stenie, it is protected from contamina- 
tion by appropriate packaging. 

Packaging and storage —Preserve in well-dosed contain¬ 
ers, ana prevent exposure to excessive heat and to suniight. 
Tape that has been rendered stenie is so packaged that the 
sterility of the contents of the package is maintained untii 
the package is opened for use. 

Labeling— The package label of Tape that has been ren¬ 
dered stenie indicates that the contents may not be sterile if 
the package bears evidence of damage or previously has 
been opened. The package label indicates the length and 
width of the Tape, and the name of the manufacturer, 
packer, or distributor. 

Dimertsions —Measure its length: it is not less than 98.0% 
of the labeled length. Measure its width at 5 locatrons 
evenly spaced along the center linę of the Tape: the average 
of 5 measurements is not less than 95% of the labeled 
width of the Tape. 

Tensile strength— Determine the tensile strength of Tape, 
after previously unrolling and conditioning it for not less 
than 4 hours in a standard atmosphere of65±2% reiative 
humidity, at 21 ±1.1° (70 ±2°F), with a pendulum-type 
testing machinę, as described under Tensite Strength (881). 
The Tape madę from fabric has a tensile strength, deter- 
mined warpwise, of not less than 20.41 kg (45 pounds) per 
2.54 cm of width. The Tape madę from film has a tensile 
strength of not less than 3 kg per 2.54 cm of width. 
Adhesfve strength —Determine the adhesive strength of 
Tape that is madę from fabric by cutting a strip of the Tape 
2.54 cm wide and approximately 15 cm long, and applying 
12.90 $q cm, 2.54 cm by 5.08 cm, of one end of the strip 
to a clean plastic or gfass surface by means of a rubber 
roller under a pressure of 850 g, passing the roller twice 
over the Tape at a ratę of 30 cm per minutę. Adjust the 
temperaturę of the plastic or gfass surface and the Tape to 
37° and conduct the test immediately thereafter as directed 
under Tensile Strength (881), using a pendulum-type testing 
machinę, the puli being exerted parallel with the warp ana 
the plastic or glass surface: the average of not less than 10 
tests is not less than 18 kg, 

SterilJty Tests (71)—Tape that has been rendered sterile 
meets the reguirements. 


Taurinc 


Deiete the fohowłng; 



# Heavy metals, Method // (231): 0.004%,# (oum \ 

Gum or dextrJn —Dissolve 2 g in 10 mL of hot water: the 
sofution is not morę than slightly turbid. Cool, filter, and 
divi de the fil tratę into two eoual portions. To one portion 
add 10 mL of alcohol; no turbidity is produced. 

Resinous subsfances —To a portion of the fiftrate obtained 
in the test for Cum or dextrin add 10 ml of water: no tur* 
bidity is produced. 


C 2 H 7 NChS 125.15 

Taurine [107*35-7]. 

DEFINITION 

Taurine contains NLT 98.5% and NMT 101,5% of taurine 
(CiHjNOjS), calculated on the dried basrs. 
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IDENTIFICATION 

* A. Infrared Absorption (197K) 

ASSAY 

* Nitrogen Determination, Method II (461) 

Anafysis: Proceed as directed in the chapter. Each ml 
of 0.01 N sulfuric add is equivalent to 1.25 mg of 
CjHzNOiS. 

Acceptance criteria: 983%-1013% on the dried basis 


4-Thia-l -azabicydo[3.2.0]heptane-2-carboxyiic add, 

3- methyh7-oxo3-(1 H-l,2,3-triazo!-l-ylmethyl)-, 4,4-diox- 
ide, [2S-(2a,3j0,5tt}]-; 

(25, 35,5 ff)-3-Methyl-7-oxo-3-(1tf-1,2,3-triazoM -ylmethyl)- 

4- thia-1 -azabicyclo[3.2.0]heptane-2-carboxylic acid, 4,4- 
dioxide [89786-04-9]. 

CioH, 2 N 4 OsS - y a H*0 309.30 

[428863-55-2]. 


IMPURITIE5 

* Residue on Ignition (281): NMT 0.3% 

* CHLORIDE AND SULFATE, Chloride (221) 

Standard: 0.50 mL of 0,020 N hydrochloric add 
Sample: 0.7 g of Taurine 
Acceptance cnteria; NMT 0.05% 

* Chloride and Sulfate, Sulfote (221) 

Standard: 0.25 mL of 0.020 N sulfuric acid 
Sampfe: 0,8 g of Taurine 
Acceptance criteria: NMT 0.03% 

* Iron (241): NMT 30 ppm 

De/e te the foHowIng : 

*■ Heavy Metals, Method I (231): NMT 15 ppm* (om i 

|łn*i038) 

* Related Compounds 

Standard solution: 0.05 mg/mL of U5P Taurine RS in 
water, an equivalent concentration of about 0.5% of 
the Sample solution 

Sample solution: 10 mg/mL of Taurine in water 
Chromatographic system 
(See Chromatograpny (621), Thin-Loyer Chromało- 
graohy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pi 

Devefoping solvent system: Butyl alcohol, glariaf ace- 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohot and 2 N acetlc add (95:5) 

Analysis: Dry the piąte at 80° for 30 min. Spray the 
piąte with Spray reagent, and heat at 80° for about 10 
min. Examine tne piąte under white light. [Notę—T he 
R f value for the taurine spots should be about 0.2.] 
Acceptance criteria: No seoondary spot of the Sample 
solution is larger or morę intense tnan the principal spot 
of the Standard solution. 

Individual impurities: NMT 0.5% 

SPECIRC TE5TS 

* Loss on Drying (731): Dry a sample at 105° for 3 h: it 
loses NMT 03% of its weight. 

ADDłTIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* U5P Reference Standards (11) 

USP Taurine RS 



DEFINITION 

Tazobactam contains NLT 98.0% and NMT 102 . 0 % of 
C i oH t, 2 N 4 O 5 S, calculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the 5amp/e 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

A5SAY 

* PROCEDURĘ 

Mobile phase: Dissolve 1.32 g of dibasic ammonium 
phosphate in 750 ml of water. Adjust with 5% v/v 
phosphoric acid to a pH of 2.5, and dilute with water 
to 1000 mL. Add 30 mL of acetonitrile, mix, and pass 
through a filier of 0 . 2 -um porę size. 

System suitablfity solution: 16 pg/mL of L-phenylala- 
nine, 50 pg/inL of USP Tazobactam RS, and 8 ug/mL of 
USP Tazobactam Related Compound A RS in Mobile 
phase. Maintain the System suitahility solution at 3° until 
injection. Prepare fresn daily. If an autosampler is used, 
replace Lhe plastic tu bing connected to the injection 
needle with a stainless Steel assembly, and maintain at 
3°, If a chilled autosampler is not used, then this solu¬ 
tion should be injected immediately after preparation. 
Standard solution: 03 mg/mL of USP Tazobactam RS 
in Mobile phase. Cool, anef maintain the Standard solu¬ 
tion at 3 C until injection. If an autosampler is used, re¬ 
place the plastic tubing connected to the injection nee- 
dle with a stainless Steel assembly, and maintain at 3°. 

If a chilled autosampler is not used, then this solution 
should be injected Immediately after preparation. 
Sample solution: 03 mg/mL of Tazobactam m Mobile 
phase. Cool, and maintain the Sample solution at 3° un¬ 
til injection. If an autosampler is used, replace the 
plastic tubing connected to the injection needle with a 
stainless Steel assembly, and maintain at 3 C . If a chilled 
autosampler is not used, then this solution should be 
injected immediately after preparation. 
Chromatographic system 
(See Chromatography (621), System Suitahility.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; 5-pm packtng LI 
Flow ratę: 13 mL/min 
Injection size: 20 pL 
System suitahility 

Samples: System suitahility solution and Standard 
solution 

[Notę— See Tobie I for the relative retention limes.] 
Suitablllty reguirements 

Resolution: NLT 6.0 between tazobactam and L- 
phenylalanrne, System suitahility solution 
Ta i 1 1 n g facto r: N M T 1. 8 , Standard solution 
Relatrve standard deviation: NMT 2.0%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of tazobactam (CidHuN^OsS) 
in the portion of Tazobactam taken: 

Result = (fu/rs) x (C$(Cv) x 1 00 


CioHizN 4 055 


100.29 ry ~ peak response from the Sample solution 

n = peak response from the Standard solution 





Cs = concentration of USP Tazobactam RS in the 
Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/ml) 
Acceptance criteria: 98.0%-1 02.0% on the anhydrous 
basis 

IM PU Rf Tl ES 

® Residue on Ionition (281): NMT 0.1% 


Detete the following: 

Heavy Metals, Method H (231): NMT 20 ppm» (Offtdat 1 - 

|ani'201 B) 

« Organic Impurities 

Mobile phase, System suitability solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Blank: Mobile phase . Cóol, and maintarn the Blank at 3° 
until injection. ff an autosampler is used, repface the 
plastic tubing connected to the injection needle with a 
stainless Steel assembly, and maintain at 3°. !f a chilied 
autosampler is not used, tlien this solution should be 
mjected immediately after preparation. 

Sample solution: Prepare as directed in the Assay. 

Cool, and maintain the Sample solution at 3° untfl injec¬ 
tion. If an autosampler is used, reptace the plastic tub¬ 
ing connected to the injection needle with a stainless 
Steel assembly, and maintain at 3°. If a chilied autosam¬ 
pler is not used, then this solution should be tnjected 
immediately after preparation. 

Analysis 

Sam pies: Biank and Sample solution 
ignore any peaks of the Sample solution that corre- 
spond to any peaks of the Blank. 

Caiculate the percentage of each impurity in the por- 
tion of Tazobactam talten: 

Result = {fuifj) x 100 

fu - peak response for each impurity in the Sample 
solution 

r T - sum of alf the peak responses in the Sample 
solution 

Acceptance criteria: See Table 1. 


Table 1 


Na me 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Tazobactam related 
compound A 

0.29 

1.0 

L-Phenvldanine 

0.71 

_ 

Tazobactam 

1.0 

—* 

Any otiw individual 
impurity 

— 

D.1 

Total impurities 11 

— 

0.3 


,ł Total of all impurities other than tazobactam related compound A. 


5PEOFIC TESTS 

9 Bacterial Enogtokins Test (85): The level of bacterial 
endofoxins is soch that the reguirements of the relevant 
dosaae form monoaraph(s) in whEch Tazobactam is used 
can be met. 

* Optkal Rotation, Specifk Rotation {781 $} 

Sample solution: 10 mg/ml, in dimethylformamide 
Acceptance criteria: +160° to +167° (t - 20°) 
e Microbial Enumeratjon Tests (61) and Tests for Speci- 
fied EWIigroorganisms (62): The total aeroblc microbial 
count does not exceed 10 3 cfu/g, and the total com¬ 
bi ned molds and yeasts count does not exceed 10 2 cfu/ 
9' 


- pH (791) 

Sample solution: 2.5 mg/ml 
Acceptance criteria: 1.8-2.8 

* Water Determination, Method I (921): NMT 0.6% for 

the anhydrous form; 2.2-3.8% for the hemihydrate form 

ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in well-dosed contain- 
ers. Storę at controlied room temperaturę. 

* Labeling: Where it is the hemihydrate form, the label so 

Indicates, 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Tazobactam RS 

USP Tazobactam Related Compound A RS 
(25,35)-2Amino-3-methyl-3-su]fino-4-(1 ff-1,2,3-triazol- 
1-y[)butyric acid. 

C 7 Hi2N,0 4 S 248.26 


Technetium Tc 99m Albumin Injection 

» Technetium Tc 99m Albumin Injection is a ster- 
ile, aqueous solution, suitable for intravenous ad- 
ministration, of Albumin Humań that is labeied 
with 99m Tc. 

It contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeied amount 
of 99m Tc as albumin expressed in megabeccjuerels 
(microcuries or millicuries) per mL at the time 
indicated in the labeling. It may contaśn antimi- 
crobia! agents, buffers, reducing agents, and sta- 
bilizers. Other Chemical forms of radioactivity do 
not exceed 10.0 percent of the total radioactivity. 
Its production and distribution are subject to fed- 
eral regulations (see Biologics (1041) and Radioac- 
tMty (821». 

Packaging and storage —Preserve in single-dose or in 
mufti ple-dose containers, at a temperaturę between 2° and 
8 U . 

Labeling—Labd It to include the followlng in addilion to 
the Information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of cafibration; the 
amount of 99m Tc as albumin expressed as total megabec- 
querels (microcuries or millicuries) and concentration as 
megabecauerels (microcuries or millicuries) per mL at the 
tine of calibration; the expirat!on datę; and the statement 
H Caution—RadEoactive Materia!/' The labeling indicates that 
in making dosage calcuiatlons, correction is to be madę for 
radioactive decay, and also indicates that the radioactive 
half-life of 99rn Tc is 6,0 hours. 

USP Reference standards <11)— 

USP EndotoxEn RS 

Bacterial Eodotoxms Test <85)—The limit of endotoxin 
content is not morę than 175 /V USP Endotoxin Unit per mL 
of the injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH (791): between 2.5 and 5.0. 

Radiochemkal purity—Not morę than 10.0% of un- 
bound Tc 99m (free pertechnetate) and reduced Tc 99 m is 
present, determined as foilows. 

System 4—Place a measured volume of injection, such 
that it provides a count ratę of about 1 00,000 counts per 
minutę, about 3 cm from the end of a 2- x 1 7-cm thin-layer 
chrom atoaraphic strip Empregnated with silica gd (see Chro- 
matograpny (621)), and allow to dry, Develop tne chromat- 
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ogram over a suitable period (approximateiy 30 minutes) by 
ascendina chromatocjraphy, usinęj acetone, and air-dry. De¬ 
termine tne radioactivitv cfistribution by scanning the chro- 
matograph with a suitable collimated radiation detector. Re- 
duced Tc 99m and Tc 99m labeled albumin are located at 
the angin (R f 0 to OJ). Not morę than 5.0% of the totai 
radioactivity is found as unbound Tc 99m (free pertechne- 
tate) at the solvent front 0.9 to 1.0). 

System B —Prepare a4*x 30-cm strip of chromatographic 
paper by immersing in 1% human serum albumin for 
30 minutes and air-drying for 2 to 4 hours. Place a meas- 
ured volume of Injection (about 3 jiL) on the stnp r mark the 
ongin, and ailow to dry. Develop the chromatogram by de- 
scending chromatography {see Chromatography (621)), us- 
ing nitrogen-purgea salinę TS until the soivent front has 
moved approximately 15 cm from the origin, mark the sol- 
vent front, and air-dry. Determine the racfioactivity distribu- 
tion by scanning the chromatogram with a suitable colli- 
matea radiation detector. Unbound Tc 99m and Tc 99m 
labeled albumin are at the solvent front (fo 0.7 to 1.0). Not 
morę than 5.0% of the total radioactivity is found as re- 
duced Tc 99m at the origin 0 to 0 1). 

Biological distribution^-lnject intravenously between 
0.075 MBq and 185 MBq (2 |iO and 5 mCi) of the Injection 
in a vo!ume not exceeding 0.2 ml into the caudal vein of 
each of two 20- to 25-g mice. Approximately 30 minutes 
after the injection, sacrmce the ammals, and drain the blood 
into a suitable Container. Dissect the animais, and place the 
!iver, stornach, and a 1-g spedmen of blood, accurately 
weighed, in separate, suitable counting containers, and dis- 
card the taił cut above the injection site. Determine the ra- 
dioactivity, in counts per minutę, in each Container with an 
appropriate detector, using the same counting geometry. 
Determine the percentage of radioactmty in tne iiver and 
stornach taken by the formula: 

100(4// A) 

in which Ai is the net radioactivity, in counts per minutę, in 
the organ, and A is the total radioactivity, in counts per 
minutę, in the lrver, stornach, blood, and carcass. Determine 
the percentage of radioactivity in the blood taken by the 
formula: 

[100{e/^)0.078(Vl/ ff )]/4 

in which B is the net radioactfvity # in counts per minutę, in 
the spec im en of blood, is the weight, in g, of the blood 
spedmen, W* is the weight, in g, of tne mouse, and 0.078 
is the assumption that tne total blood weight of the mouse 
is 7.8% of tne total body weight. Not morę than 15.0% of 
the radioaetlvity is found in the liver, and not morę than 
1.0% of the radioactivity is found in the stornach. Not less 
than 30.0% of the radioactivity is found in the blood. 

Other reguirements— lt meets the requirements of the 
tests for Radionuclide Identification and Radionucfidic pud ty 
under Sodium Pertechnetate Tc 99m Injection. It meets also 
the reguirements under Injections and Implanted Drug Prod¬ 
ucts (1), except that it may be distributed or dispensed prior 
to completion of the test for 5fertf/fy, the latter test being 
started on the day of finał manufacture, and except that it is 
not subject to the recom menda tron on Container Content. 


C hangę to read: 

Assay for radioactivity *(see Radioactmty (821 ))# <cwr.u*y- 
2oi7r7-Using a suitable counting assembly 
determine the radioactivity, in MBq (jiCi) per mL, of Tech- 
netium Tc 99m Albumin Injection by use of a cafibrated 
system. 


Technetium Tc 99m Albumin 
Aggregated Injection _ 

Albumins, blood serum, metastable technetium-99 labeled. 

» Technetium Tc 99m Albumin Aggregated Injec- 
tion is a stenie, agueous suspension of Albumin 
Human that has been denatured to produce ag- 
regates of controlled particie size tnat are la- 
e!ed with 99m Tc. It is suitable for intravenous ad- 
ministration. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as aggregated albu¬ 
min expressed in megabecąuerels (microcuries or 
millicuries) per mL at the time indicated in the 
labeling. It may contain antimicrobial, reducing, 
chelating, and stabilizing agents, buffers, and 
nonaggregated albumin human. Other Chemical 
formś of radioactivity do not exceed 10 percent 
of the total radioactwity. Its production and dis- 
tribution are subject to federal regulations (see 
Biologics (1041) and Radioactivity (82))). 

Packagircg and storage—Preser ve In single-dose or in 
multiple-dose containers, at a temperaturęl>etween 2° and 

8 °. 

Labeling—Label li to include the following, in addition to 
the information specified for Labefing (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of "^Tc as aggregated albumin expressed as total 
megabecquerel5 (mtlficuries or microcuries) and eoncentra- 
tion as megabeecjuerels (microcuries or millicuries) per mL 
at the time of calibration; the expiration datę; and the stale- 
ment "Caution—Radioactive Materiał/' The labeling indt- 
cates that in making dosage calculations, correction is to be 
madę for radioactive decay, and also indicates that the radt- 
oactive half-life of is 6.0 hours. In addition, the label¬ 
ing States that it is not to be used if dumping of the albu¬ 
min is observed and directs that the Container be agitated 
before the contents are withdrawn into a syrrnge. 

U5P Ref erente standards (11)— 

U5P Endotoxin RS 

Particie size —Shake the Injection well, and determine the 
dtmension of not less than 100 partides of a representative 
test specimen, using a suitable counting cham ber, such as a 
hemacytometer grid, by optieal microscopy. Not less than 
90,0% of the observed aggregated partides have a diameter 
between 10 pm and 90 pm, and nonę of the observed par¬ 
tides have a diameter greater than 150 pm. 

Bacterial Endotox£ns Test (85)—The limit of endotoxin 
contcnt is not moro than 1 7S/V U5P Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH (791): between 3.8 and 8.0. 

Radiochemica! purity—Place a measured volume of Injec- 
tion, appropriateiy diluted, such that it provides a count ratę 
of about 20,000 counts per minutę, about 25 mm from one 
end of a 25- x 300-mm strip of chromatographic paper (see 
Chromatography (621)), and allow to dry. Develop the chro¬ 
matogram over a period of about 3 to 4 hours by ascending 
chromatography using dilute methanol (7 in 10), and air- 
dry. Determine the raćfioactivity distribution by scanning the 
chromatogram with a suitable collimated radiation detector. 
Not less than 90% of the totai radioactivity is found as ag¬ 
gregated albumin {at the point of application). 

Place a measured volume of Injection in a centrifuge tubę, 
and determine the net radioactivity in a suitable counting 
assembly. Centrifuge at approximately 2000 rpm for 5 to 





10 minutes. Separate the supernatant by aspiratron, and de¬ 
termine its net radioactiyity in a suitable counting assembly, 
Determine the pereentage of radioactiyity in the supernatant 
taken by the formuła: 

1 0Q(A/B) 

in which A is the net radioactiyity, in counts per minutę, in 
the supernatant aliąuol, and B is the total radioactiyity, in 
counts per minutę, m the tubę prior to centrifugation. Not 
morę than 10 , 0 % of the radioactivity is found in the super¬ 
natant, which contains soiuble and dispersed radioehemical 
impuritres, following centrifugatron. 

Protein concentration— 

Test preparadon —'Transfer 2.0 ml of Injection to a suita- 
bie te ni ri fugę tubę, and centrifuge at about 2000 rpm for 5 
to 10 minutes. Decant the supernatant, and add 2.0 mL of 
Sodium Chloride injection to wasli the centrifuged aggre- 
gate. Centrifuge again at 2000 rpm for 5 to 10 minutes, 
decant the supernatant, and add 2.0 mL of Sodium Chloride 
Injection. 

Standard preparadon —To a second test tubę add 2.0 ml 
of a soJution containing 2.0 mg of Albumin Humań per ml 
in 0.9 percent sodium chloride sofution. 

Procedurę —'To a third test tubę add 2,0 mL of Sodium 
Chloride Injection to provide a blank. To each of the three 
tubes containing the Test preparadon , Standard preparadon , 
and blank, add 4.0 mL of biuret reagent T5, mix, and aliow 
to stand for 30 minutes, accurately timed, for maximum 
color development Additional mixing or slight heatina may 
be required to dissolve the aggregated albumin completely, 
but the Test preparadon, Standardpreparadon, and blank are 
to be treated jdentieally. Determine tne absorbances of the 
Solutions from the Test preparadon and the Standard prepa - 
radon in 1 -cm cells at tne wayelength of maximum absorb- 
ance at about 540 nm, with a suitable spectrophotometer, 
against the blank. Calculate the quaniity, in mg, of aggre¬ 
gated albumin in each mL of the Injection taken by the 
formula: 

2(Au/A s ) 

in which A u and A\ are the absorbances of the Solutions 
from the Tesf preparadon and the Standard preparadon , re- 
spectiyely. The protein concentration is not morę than 
1 mg, as aggregated albumin, per 37 MBq (1 mCi) of Tc 
99m at the time of administration. 

Biological distribution—Inject intrayenousfy between 
0.075 MBq and 0.75 MBq (2 pCi and 20 pCi) of Injection, 
in a vofume not exceedtng 0.2 ml, into the caudal veln of 
each of three 20 - to 25-g mice. [notę—O ther animal spe- 
cies, such as Sprague-Dawley rats (weighlng 1 00 g to 
175 □), may be used.] Five to 10 minutes after the injection, 
sacrifice the animals, and carefully remove the IEver and 
lungs of each by dissection. Place each organ and the re¬ 
ma ming carcass in separate, suitable counting containers, 
and determine the radioactivity, in counts per minutę, in 
each Container with an appropriate detector, using the same 
counting geometry. Determine the pereentage of radioactiy- 
Sty in the Iiver and the lungs taken by the formula: 

100 (A/B) 

in which A is the net radioactiyity, in counts per minutę, in 
the organ, and B is the total radioactiyity, in counts per 
minutę, in the lungs, Jiver, and carcass. Not less than 80.0% 
of the radfoactivity is found in the lungs, and not morę than 
5.0% of the radioactivity is found in the liver, in not less 
than two of the animals. 

Other reąuirements — \l meets the requirements of the 
tests for Radionudide Identification and Radionudidic purity 
under Sodium Pertechnetate Tc 99m injection. It meets the 
regutrements under fnjections and Impfanted Drag Products 
( 1 ), except that it may be distributea or dispensed prior to 


completion of the test for Sterifity, the latter test being 
started on the day of finał manufacture, and except that it is 
not subject to the recommendation on Container Content 

C hangę to read: 

Assay for radioactiyity # (see Radiooctmty (821))* (C w 
2 o] 7 r- 4 ising a suitable counting assembly • (C w 11 ^ 20 * 7 }, 
determine the radioactiyity, in MBq (pCi) per mL, of Injec- 
tion by use of a cafibrated system. 


Technetium Tc 99m Albumin Colloid 
injection 

» Technetium Tc 99m Albumin Colloid Injection 
is a stenie, pyrogen-free, aqueous suspension of 
Albumin Humań that has been denatured to pro- 
duce colloids of controlled particie size and that 
are labeled with 9Sm Tc. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as albumin colloid 
ccmplex, expressed in megabecquerels (millicu- 
ries) per mL at the time inaicatea on the label- 
ing. Other Chemical forms of radioactiyity do not 
exceed 10.0 percent of the total radioactiyity. It 
may contain suitable reducing agents, buffers, 
stabilizers, and nonaggregated albumin human. 
The vials are sealed under a suitable inert atmos- 
phere. Its production and distribution are subject 
to federal regulations (see Biologics 0041) and 
Rcdioactivity (821)). 

Packa gang and sto ragę— Preserye in single-dose or in 
muftrpie-dose containers, at a temperaturę oetween 2° and 
8 °. 

Labeling—La bel it to include the following, in add i tron to 
the information spedfied for Labeling (7), Labeis and Labeling 
for Injectahie Products: the time and datę of calibration; the 
arrount of " rn Tc expressed as total megabeeguerefs (millicu- 
ries) and concentration as megabecąuerels (millicuries) per 
mL at the time of calibration; the expiration datę and time 
and a statement "Caution—Radioactive Materia!/' The label¬ 
ing indicates that in maktng dosage calcuiations, correction 
is to be madę for radioactive decay, and afso indicates that 
the radioactiye halMife of ^ m Tc is ó.Ohours. In addition, the 
iabefing States that ft is not to be used if dumping of the 
albumin is obsen/ed, and directs that the Container be agi- 
tated before the contcnts are withdrawn into a syringo. 

U5P Reference standard* <11 >— 

USP Endotoxin RS 

Bacterial Endotoxlns Test (85)—The limit of endotoxin 
content is not morę than 175/V USP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH <791): between 7.5 and 8.5. 

Radiochemical purity— 

A: Unbound pertechnetate— Appiy a measured volume of 
Injection, appropriately diluted, such that it provides a 
count ratę or about 20,000 counts per minutę, about 
10 mm from one end of a thm-layer chromatographic strip 
impregnated with slfica gel (see Chromotography (621)). Im- 
mediately develop the chromatogram over a suitabie period 
by ascending chromatography, using methyl ethyl ketone as 
the solvent. Aliow the chromatogram to dry. Determine the 
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radioactiyity distribution of the chromatogram by scanning 
with a suitable radiation detector. Not morę than 10.0% of 
the total radioactivity is found at the solvent front as un- 
bound pertechnetate, 

B: Soluble 9 - m 7t species— 

Acetale buffer— Transfer 20.0 mL of 0.2 M acetic add and 
30.0 mL of 0.2 M sodium acetate to a 100-mL yolumetric 
fiask, di lute with water to yolume, and mix. 

Procedurę —Transfer 1 ml of the Injection containing 
about 925 to 1110 MBq (25 to 30 mCi) to a 12-mL centri- 
fuge tubę, and add 4 mL of Acetate buffer. Determine the 
radioactiyity with a suitable counting assembly. Centrifuge 
at a force of 34,600 g (granty) for 1 5 minutes. Sępa ratę the 
supematant, and determine its radioactiyity. Correct both 
measurements for decay to the same reference time. Calcu- 
late the percentage of soluble ^Tc species taken by the 
formula: 

100 (S/i) 

in which 5 is the radioactiyity of the supematant, and t is 
the radioactiyity of the specimen before centrifuging. Not 
morę than 10,0% of the total radioactivity is found in the 
supernatant. 

Particie size distribution— 

Albumin reagent— Transfer 3.3 q of Poloxamer 188, 56.6 g 
of dibasic sodium phosphate, and about 800 mL of Water 
for Injection to a 14iter volumetric fiask, and mix. Add 
120 mL of 25% Albumin Humań, dilute with Water for In- 
jection to volume, and mix. The pH of the resuking solution 
is 8.2 ± 0.7. Storę at 2° to 8°. Just prior to use, transfer 
6.2 ml of this solution, measured at room temperaturę, to a 
100-mL yolumetnc fiask. Dilute with Sodium Cnloride Jnjec- 
tion to yolume, and mlx. 

Procedurę— Injeet 0.5 mL of Injection into a 25-mL evacu- 
ated or nitrogen-filled vlat Injeet 4.5 mL of Albumin reagent, 
and shake. Using a syringe, remove 0.2 mL of the resulting 
mixture, and attach the syringe by means of a locking-type 
connection to the top of a 25-mm fil ter housing assembly 
consisting of a 5.0-jim polycarbonate membranę filter on 
top followed by a distance of 3 cm by a 0.1 -pm polycarbon¬ 
ate membranę filter. Pass the mixture through the fifters, 
collecttng the filtrate in a suitable Container. Wash the filters 
by passing 12 ml of Albumin reagent through the filter 
housing assembly, adding the washtng to the first filtrate. 
Using a suitable ionization cham ber, measure the radioactiy- 
ity in the filtrate and on each filter. Calculate the percentage 
of radioactiyity retained on the 5.0-pm filter taken by the 
formula: 

100 F/T 

in which F is the radioactiyity on the filter, and T Is the total 
radioactiyity of each filter and filtrate: not morę than 7.5% 
of the total radioactiyity is retained on the 5,0-^im filter. 
Calculate the percentage of radioactiyity retained on the 
0.1 -(jm filter by the same formula: not less than 82.5% of 
the total radioactivity is retained, and not morę than 10.0% 
of the total radioactiyity passes through the 0.1 -pm mem¬ 
branę, 

Biological distribution— Injeet rntrayenously between 
55.5 and 111 MBq (1,5 and 3.0 mCi) of Injection, in a vol- 
ume of 0.1 ml, into the caudal vein of each of three 20-g 
to 40-g mice. Fifteen minutes after injection, sacrifice the 
animals, and remove the tails, and diseard. Carefully remove 
the liver and lungs of each. Place each organ and the re- 
maining carcass in separate, suitable counting containers, 
and determine the radioactiyity, in MBq (mCi), in each Con¬ 
tainer in a calibrated ionization chamber, using the same 


counting geometry. Determine the percentage of radioactiy¬ 
ity in the uver ana the lungs taken by the formula: 

100(4/8) 

in which A is the radioactiyity, in MBq (mCi), in the organ, 
and B is the total radioactiyity, in MBq (mG), in the lungs, 
liver, and carcass. Not less than 80% of the radioactiyity is 
found in the liver and not morę than 5% of the radioactiyity 
is found in the lungs, in not less than two of the three mice. 
Albumin content —Each Container, prior to constitution 
with Sodium Pertechnetate Tc 99m Injection, contains not 
less than 0,8 mg and not morę than 1.2 mg of aggregated 
(insoluble) albumin and not less than 8 mg and not morę 
than 12 mg of nonaggregated (soluble) albumin. 

Procedurę— 

Acetate buffer-^ Transfer 20.0 ml of 0.2 M acetic add and 
30.0 mL of 0.2 M sodium acetate to a 100-mL vo1umetric 
fiask, dilute with water to yolume, and mix. Adjust by the 
addilion, if necessary, of 0.2 M acetic add or 0.2 M sodium 
acetate to a pH of 4.9 ± 0.1. 

Basic acetate buffer— Transfer 5U mL of 1 N sodium hy- 
droxide to a 500-mL yolumetric fiask. Dilute with Acetate 
buffer to yolume, and mix. 

Standard preparation— Using a "To contain" pipet, trans¬ 
fer 2.0 mL of 7 Percent Bovine Serum Albumin Certified 
Standard (see under Reagents in the section Reagents, In - 
dicators , and Solutions ), to a 250-mL yolumetric fiask. Rmse 
the pipet with Bask acetate buffer collecting the hnse in the 
yolumetric fiask. Dilute with Basic acetate buffer to yolume, 
and mix. 

Standard Solutions —Into 5 separate graduated test tubes 
pipet 1, 2, 3, 4, and 5 mL of the Standard preparation. Di¬ 
lute the first four with Basic acetate buffer to a finał yolume 
of 5.0 mL. Pipet 5 mL of Biuret Reagent T5 Into each tubę, 
and mix. Incubate each at 37± 1° for 30 minutes. Allow to 
cool to room temperaturę, Determine the absorbances of 
the Solutions in 1-cm celJs at the wayefength of maximum 
absorbance at about 555 nm using a mixture of Bask ace¬ 
tate buffer and Biuret Reagent T5 (1:1) as the blank. Plot the 
concentration, In mg per mL, yersus the absorbance of each 
Standard solution and dra w the best straight Itne through 
the points to obtain the standard curve. 

Test preparation —Constitute the contents of each of 2 
containers with 2.0 mL of Acetate buffer and allow to stand 
for 30 minutes. Transfer the contents of both containers to a 
centrifuge tubę rinsing the containers with four 1 -ml por- 
tions of Acetate buffer Collect all the washings in the same 
centrifuge tubę. Centrifuge the tubę for 15 minutes at 4° at 
a force of 86,400 g (gravlty). Quantitatively transfer the su¬ 
pernatant to a 50-mL yolumetric fiask. Add 5.0 mL of 1 N 
sodium hydroxide, dilute with Acetate buffer to yolume, and 
mix. Pipet 5 mL of this solution into a test tubę to obtain 
the Soluble albumin test solution. Dissolve the residue from 
th€ centrifugation in 5,0 mL of Bask acetate buffer to obtain 
the Insoluble albumin test solution. Treat each solution in the 
same manner as described under Standard Solutions , begin- 
ning with "Pipet 5 mL of Biuret Reagent TS" and determine 
the absorbance of each solution as drrected for Standard 
Solutions. From the observed absorbance of each Test prepa¬ 
ration, determine the concentration of total albumin from 
the standard curve. Multiply the concentration obtalned for 
the Soluble albumin test solution by 25 to obtain the mg of 
soluble albumin per Container. Multiply the concentration 
oblalned for the Insoluble albumin test solution by 2.5 to 
obtain the mg of insoluble albumin per Container. 

Other requirements —It meets the reguirements of the 
tests for Radionudide Identification and Radionudidic purity 
under Sodium Pertechnetate Tc 99m Injection. It meets also 
the reguirements under Injections and Implanted Drug Prod¬ 
ucts <1), except that it may be distributed or dispensed prior 
to compfetion of the test for Steńlity, the latter test belng 



started on the datę of manufakturę, and except fhat it Is not 
subject to the recommendation on Container Content 


C hangę to read: 

Assay for radioactivity ®(see Radioactivity <821 ))# (C n 
2017 )—Using a suitable counting assembly % <cn Mviay- 2 oi 7 )i 
determine the radioactivity, rn MBq (mCi) per ml, of Tech- 
netium Tc 99m Albumin Ćoiloid by the use of a caltbrated 
system. 


Tc 99 tu \ A^;[jLlk!e Injection 

» Technetium Tc 99im Apcitide Injection is a ster- 
iie aqueous solution for mtravenous injection that 
contains 99m Tc in the form of an apcitide com- 
plex. It contains not less than 90.0 pcrccnt and 
not morę than 110.0 percent of the labeled 
amount of 99m Tc as the apcitide complex ex- 
pressed in megabecquerels per mL (or in millicu- 
ries per mL) at the time indicated in the labeling. 
Other Chemical forms of radioactivity do not ex~ 
ceed 10.0 percent of the total radioactivity. It 
may eon ta i n red lic i ng agents, stabiiizing agents, 
and buffers. It contains no antimicrobial agents. 

Patkagmg and storage —Preserve in single-dose contain- 
ers at controlled room temperaturę. 

labeling —Labę! it to include the following, in addition to 
the information specified for tobeling (/>, Labels and Labeling 
for fnjectabfe Products: the tlme and datę of calibratlon; the 
amount of 95tm Tc as labeled apcitide complex expressed as 
total megabecguerels per mL (or milficuries per mL) at the 
time of calibratlon; the expiration datę and time; the stor- 
age temperaturę; and the statement "Caution—Radioactfye 
Materiar. The labeling indicates that in making dosage cal- 
eufations, correction is to be madę for radioactive decay, 
and ałso indicates that the radioactive half-fife of 99m Tc 15 
6.0 hours. 

USIP Reference standard* (11)— 

USP £ndotoxin RS 

BacferiaB Endotoxms Test (85): not morę than 1 7S/V 
USP Endotoxin Unit per mL of the Injection, in which V is 
the maximum recommended total dose, in ml, at the expi- 
ration datę or time. 
pJH (791): between 6.0 and 8.0. 

Radflochemical purity— Separately apply equal yolumes 
(about 10pL) of Injection, accurately measured, about 
1.0 cm from the bot tom of each of twa 2-cm x 10-cm in¬ 
stant chromatographic silrca gel strips. (Do not ajlow to dry. 

) Immediately aevelop the chromatograms by ascending 
chromatography (see Chromatography (621)), until the sol- 
vents reacn tne top of the strips, using saturated sodium 
chloride solution as the developing solvent for one strip 
(Str/p 1) and water for the other strip (Strip 2). Remove the 
strips, and alfow to air-dry. Cut Strip 1 at an Rf vaiue of 
about 0.75, and separately record Ehe counts for each por- 
tion in a dose calibrator. Calculate the percentage of Tc 
99m pertechnetate and Tc 99m giucoheptonate (hydrophilic 
impurities) in the portion of Injection taken by the formula; 

100G/(Q+Ps) 

in which Ci is the count obtained from the top portion of 
Strip 7; and P s is the count obtained from the bottom por¬ 
tion of Strip 1. Cut Strip 2 at an Rf value of about 0.25, and 
separately record the counts for each portion in a dose cali- 


brator. Calculate the percentage of Tc 99 m im mobile impu- 
rities in the portion of Injection taken by the formula; 

]Q0P w /(C w + Pw) 

In which P w is the count obtained from the bottom portion 
of Strip 2; and C w is the count obtained from the top por¬ 
tion of Strip 2: the sum of hydrophilic and immobile Impuri- 
ties is not morę than 10%. 

Other reijuirements— It meets the reąuirements for Radio- 
nudide Identification and Radionudidk purity under Sodium 
Pertechnetate Tc 99m injection. It also meets the require- 
ments under Injedions and imptanted Drug Products (1), ex- 
cept that it is not subject to the recommendation on Con¬ 
tainer Content and that it may be distrlbuted or dispensed 
prior to completion of the test for Stenfiiy, the latter test 
being started on the datę of manufacture. 


Change to read: 

Assay for radioacfivity # (see RadioactMly <821 ))* (cw uMsy. 

201 7 )—Using a suitable counting assembly • <cn 1 ^- 2017 ), 
determine the radioactiyity, in MBq (or pCi) per ml, of In- 
jection by use of a calibrated system. 


Technetium Tc 99m Arcitumomab 
IngectBon 

» Technetium Tc 99m Arcitumomab Injection is a 
stenie, nonpyrogenic preparation of the 50,000- 
dalton Fab' fragment generated from the murine 
IgG monoclonal antibody lmmu-4, suitable for 
intravenous administration that is labeled with 95nn 
Tc. It contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of 99m Tc as an arcitumomab complex, expressed 
in MBq (or md) per mL at the time indicated in 
the labeling. Other Chemical forms of radtoactiv- 
ity do not exceed 10.0 percent of the total radio- 
activity. The immunoreactive fraction determined 
by a vaiidated method is not less than 75%. The 
Fab' fragment content is not less than 90 percent 
as determined by size-exclusion HPLC. 

Packagmg and storage —Preserve as described in Packag - 
ing and Storage Requirements (659), Injection Packaging; eon- 
taTners that are adequate3y shielded, and storę at controlled 
room temperaturę. 

Labeling —Labei it to include the following, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
fot injectabfe Products: the time and clate of ca libra tion; the 
amount of 99 ™Tc as labeled arcitumomab expressed as total 
MBq (or mCi) per mL, at the time of calibration; the expira- 
tion datę and time; the storage temperaturę; and the state¬ 
ment "Caution—Radioactfve Materia TL The labeling indi¬ 
cates that, in making dosage calculations, correction is to be 
madę for radloactive decay, and aiso indicates that the radl- 
oaetive haif-Hfe of 99m Tc is 6.0 hours. The labeling atso States 
that it should be used within 4 hours following constitution, 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacferial Endotoxins Test (85)-—The limit of endotoxin 
content is not morę than 175/V USP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę and time. 
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pH (791); between 5.0 and 7.0. 

Radiochemkal purity —To determine the amount of free 
technetium, apply 1 pL of the Injection about 2.7 cm from 
the bottom or a 1 -cm x 9-cm instant thin-layer chromato- 
graphic siltea gel strip (see Chromotography (621)), Immedi- 
atefy develop the chromatogram over a period of 4 minutes 
by ascending chromatograpny using acetone as the solvent. 
Al Iow the chromatogram to air-dry^ Determine the radioac- 
tivity dlstribution of the chromatogram by scanning with a 
suitable radiation detector: not morę than 5.0% of the total 
radioactivity is found at the solvent front as unbound 
pertechnetate. 

Other requfirements —- It meets the requirements for Radia - 
nudide Identification and Radionudidic purity under Sodium 
Pertechnetate Tc 99m Injecdon. It meets also the require- 
ments under tnjections and fmphnted Drag Products (1), ex- 
cept that it may be distributed or dispensed prior to conv 
pletron of the test for Sterility f the latter test being started 
on the datę of manufacture. 


Change to read : 

Assay for radfioactivity # (see RadioactMty (82 1})# <cn r-M** 
2 ow)—Using a suitable counting assembly « (C n i-m^idi?), 
determine the radioactivity, in MBq (or mCi) per mL, of 
Injection by use of a calibrated system. 


Technetium Tc 99m Bicisate Injection 



» Technetium Tc 99m Bicisate Injection is a ster- 
ile, elear, colorless soiution, suitable for intrave- 
nous administration, of bicisate dihydrochloride 
complexed to radioactfve technetium ( Wm Tc). It 
contains not less than 90,0 percent and not morę 
than 110.0 percent of the labeled amount of 99m 
Tc as a complex with bicisate, expressed in 
megabecquerels (or in mNIicuries) per mL at the 
time indicated tn the labeling. Other Chemical 
forms of radioactivity do not exceed 10 percent 
of the total radioactivity. 

Packaging and storage— Preserve in slngle-dose or multi- 
ple-dose containers, at controlled room temperaturę. 
Labeling—Label it to indude the following, in addition to 
the information specified for Labeting (7), Labels and Labeling 
for Injectable Products: the time and datę of calrbration; the 
amount of ^Tc as labeled bicisate expressed as total 
meąabecquerels (or millicuries) per mL at the time of cali- 
bration; the expiration datę and time; the fot number; and 
the statement ^Caution—Radioaetive Materiał." The labeling 
indicates that in ma king dosage calcu la tions, correction is to 
be madę for radioactive decay, and aiso indicates that the 
radioactlve halMife of "^Tc is 6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Racteria) Endotoxins Test (85)—U contains not morę 
than 1 75/V USP Endotoxin Units per ml, in which V is the 
maximum recommended total dose, in mL, at the expira- 
tion datę or time. 


Radiochemical purity —Prepare four vials of Injection and 
erform the test on each vial. Apply about 5 pi of Injection 
cm from the bottom of a 2.5-cm x 7.5-cm thin-layer chro¬ 
ma tographic silica gel sheet. Allow the spot to dry for 5 to 
lOmmutes. Position the piąte in a pre-equilibrated chromat- 
ographic chamber containing HPLC grade ethyl acetale, and 
deveJop the chromatogram until the solvent front bas 
moved 5 cm from the origin (see Chromotography (621)). 
Remove the piąte from the chamber, and allow to dry. Cut 
the chromatographic sheet 4.5 cm from the bottom. Sepa- 
rately count tne activity on each piece in a dose calibrator 
or a gamma counter. The activfty on the upper portion con¬ 
tains the 95ni Tc bicisate complex, and the activity on the 
lower section contains all radioimpurities. Calculate the per¬ 
centage of radiochemical purity of the 99m Tc Bicisate Injec* 
tton by the formula: 

100P/(P+ O 

in which P is the count from the top part of the piąte, and 
C is the count from the bottom part of the piąte: not less 
than 90% of the total radioactivity is found as Tc 99m bicisate. 
Calculate the mean percent radiochemical purity of the four 
test vials. 

Related radiochemical compounds —[NOTĘ—This test is 
performed on the same test specimen used to perform the 
Radiochemical purity test. Perform the tests in parallel with a 
minimal delay in spotting of the chromatographic media fol¬ 
iowi ng the 30-minute Injection ineubation period.] Apply 
about 2 pL of the injection 1 cm from the bottom of a 2.5- 
cm x 7.5-cm reverse-phase thin-layer chromatographic piąte 
(or equivalent), and allow the spot to air-dry thoroughly. 
Place the piąte into a developing tank containing a mixture 
of acetone and 0.5 M ammonium acetate (60:40), deveiop 
to 7 cm, remove the piąte, and air-dry (see Chromotography 
(621)). Using a suitable calibrated scanner, determine the 
compounds present by calculating the retention factors for 
all peaks present. Compounds and approximate Rf values 
are as follows: 


bicisate 0.15*0.44 

«*Tc{lV) bicisate 0.3-04 

Tc99m Bicisate and Tc !>9m (IV) Bicisate 0.15-0.44 

HydroJyied reduced Tc 0.0<MU4 

Free pertechnetate and ""'Tc ethyiene dstemate mo 0.70*0.84 

nomer 

^TcEDTA 0.95-1.0 


Calculate the quantity of 99m Tc(IV) Ugand in the injection 
by subtracting the Tc 99m Bicisate percentage obtained in 
the test for Radiochemical purity from the combined 99m Tc 
Bicsate and 99rri Tc(IV) Bicisate Area percentage obtained in 
the Refated radiochemkal compounds test. The sum of the 
impurities is not greater than 10%, 

other reguirements— It meets the requirements of the 
tests for Radionuclide Identification and Radionudidic purity 
under Sodium Pertechnetate Tc 99m injection. It meets also 
the requirements for injecthns and Implanted Drag Products 
(1), except that the Injection may be distributed or dis¬ 
pensed prior to the completion of the test for Stenlity, the 
latter test being started on the day of manufacture. 


Change to read: 

Assay for radioactiviiy *{see Radioactivity (B21 ))* fC N i-May. 

—Using a suitable counting assembfy % {C n 
determine the radioactivity, in Mbq (or in mCi) per mL, of 
the Injection by use of a calibrated system. 





Technetium Tc 99m Depreotide 
Injection 

» Technetium Tc 99m Depreotide Injection is a 
sterile, aqueous solution suitable for intravenous 
injection that contains 99m Tc in the form of a 
depreotide complex. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as the depreotide 
complex expressed in megabecquerels (or in mil- 
licuries) per mL at the time indicated in the label- 
ing. It may contain reducing agents, stabilizing 
agents, and buffers. It contains no antimicrobial 
agents. Other Chemical forms of radioactivity do 
not exceed 10.0 percent of the total radioactivity. 

Packaging and storage —Preserve in single-dose contain- 
ers, at controlled room temperaturę. 

Laheling—Label it to inelude the followlng, in addition to 
the Information specified for Laheling (7), Labels and Laheling 
for Injectable Proaucts: the time and datę of caJibration; the 
amount of 99m Tc as labeled depreotide comp!ex expressed as 
total MBq (or mCi) per mL at the time of calibration; the 
expiration datę and time; the storage temperaturę; and the 
statement "Caution—Radioactive Materiał. The labeling in- 
dicates that, in making dosage calculations, correction is to 
be madę for radioactive decay, and also indieates that the 
radioacttve half-ltfe of " m Tc is 6,0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85): not morę than 1 7SfV 

USP Endotoxin Unit per ml of the Injection, in which 1/ is 
the maximum recommended total dose, in mL, at the expi- 
ration datę or time, 
pH (791): between 6.0 and 8.0. 

Radiochemica! purity—Separately apply equal volumes 
(about lOpL) of fnjection, accuratefy measured, about 
1.0 cm from the bottom of eaeh of two 1.5-cm x 10<m 
instant chromatographic silica gel strips. Do not allow the 
plates to dry. Immediately develop the chromatograms by 
ascending chromatography (see Chromatography (627)), urn 
til the solvents reach the top of the strips, using saturated 
sodium chloride solution as the deveioping so!vent for one 
strip ( Strip 1), and a mixture of methanol and 1 M ammo- 
nium acetate (1:1) for the other strip {Strip 2), Remove the 
strips, and allow to air-dry. Cut Strip 1 at an Rf value of 
about 0.75, and cut Strip 2 at an Rf value of about 0.40. 
Separately reeord the counts for each portion in a dose cali- 
brator, Calculate the percentage of nonmobile impurities in 
the portion of Injection taken oy the formula: 

IGOGi/ (Gf + Pm) 

in which C« is the count obtained from the bottom portion 
of Strip 2; and Pm is the count obtained from the top por¬ 
tion of Strip 2, Calculate the percentage of Tc 99m 
pertechnetate, Tc 99m gluconeptonate, and Tc 99m edetate 
In the portion of Injection taken by the formula: 

100Pj/(Cs + Ps) 

in which ft is the count obtained from the top portion of 
Strip 1; and G is the count obtained from the bottom por¬ 
tion of Strip I: not morę than 10% of total impurities is 
found. 

Other requirements—It meets the requirements for Radio - 
nuclide Identification and Radionudidk purity under Sodium 
Pertechnetate Tc 99m injection , tt also meets the require- 
ments under Injectbns ond Implanted Drug Products (1}/ ex- 


cept that the Injection is not subject to the recommenda- 
tion on Container Content, and except that it may be 
distributed or dispensed prior to completion of trie test for 
Sterility, the latter test being started on the datę of manufac- 
turę. 

Assay for radioactivify (821)—Usfng a suitable counting 
assembly, determine the radioactivity, m MBq (or mCi) per 
mL, of Injection by use of a ca libra ted system. 


Technetium Tc 99m Pisofenin Injection 

» Technetium Tc 99m Disofenin Injection is a 
sterile, aqueous solution, suitable for intravenous 
administration, of disofenin that is labeled with 
99m Tc. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of ""Tc as a disofenin complex, ex- 
pressed in megabecquerels (microcuries or milli- 
curies) per mL at the time indicated on the label¬ 
ing. It contains a suitable reducing agent. 

Packaging and storage —Preserve in single-dose or in 
multiple-dose containers sealed under a suitable inert atmos- 
phere, 

Labeling— Label it to inelude the following, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for Injectable Proaucts : the time and datę of preparation; the 
amount of " m Tc as expressed as total megabecquereis 
(mcrocuries or miłlicurres) and concentration as megabec- 
guerels (microcuries or millicuries) per mL at the time of 
preparation; the expiration datę and time; and a statement 
"Caution—Radioactive Materiał/' The labeling indieates thal 
in making dosage calculations, correction is to be madę for 
radloactive decay, and also indieates that the radioactrve 
halMife of 9 * m Tt Is 6.0 hours, 
pH (791): between 4.0 and 5.0. 

Radiochemkal purity —The determination of radiochemi- 
cal purity for this Injection requires the use of two separate 
chromatography systems. 

System A —Apply a measured vo!ume of Injection, appro- 
pnately diluted, such that it provides a count ratę of about 
20,000 counts per minutę, about 13 mm from one end of a 
10- x 51 -mm tnin-layer chromatographic strip impregnated 
with silica gel (see Chromatography (621)1, and immediately 
develop the chromatogram over a suitable period by as- 
cending chromatography, using methanol as the solvent Al¬ 
low the chromatoaram to dry. Cut the chromatogram in 
two along a linę about 13 mm from the top. Place the top 
and bottom strips mto separate counting containers, Deter¬ 
mine the radioactMty of each, using a suitable ionkation 
chamber. Hydrolyzed Tc 99m and technetrum-tin coMoid are 
located at the origin of the bottom strip (R f 0 to 0.1). 

system 8—Pretreat a 1,3- x 51-mm strip of chromato¬ 
graphic paper by soaking it for 1 minutę in a 0,3 M carbon- 
ate-bicarbonate buffer, pH 9.0, prepared by dissoMng 0,3 g 
of snhydrous sodium carbonate and 1.9 g of anhydrous so¬ 
dium bicarbonate in 100 ml of water, Remove the paper 
strip, biot lightly with absorbenl paper, and dry in an oven 
for about 45 minutes at 85°. Proceed as directed for System 
A using the pretreated chromatographic paper and a aevel- 
oping solvent of methyl ethyl ketone. Free pertechnetate is 
located at the solvent front (top strip). The sum of the per¬ 
centage of radioactivity at the origin in System A and the 
percentage of radioactivity at the solvent front in System B is 
not greater than 10.0%. 

Biologica! dlstribution— Inject between 75 MBq and 
111 M8q (2 mCi and 3 mCi) of Injection, in a volume not 
exceeding 0.1 mL, into the caudaf vein of each of three 25- 
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to 40-g małe albtno mice. One hour after the injeetron, 
anesthetize and then decapitate the anEmals. Drain the 
blood of each separately Ento pre-weighed counting eon- 
talners. DEssect the animais, and place the kidneys, liver, 
stornach (exclusive of duodenum), and gallbladder, and in- 
testines, of each mouse mto sępa ratę counting containers. 
UsEng a suitable counting assembiy, determine the radioac- 
tfvity of each Container. Correct all radioactivity measure- 
ments for decay. Determine the percentage of radioactivity 
En the kidneys, liver, stornach, and gallbladder and intestrnes 
taken by the formula: 

100(4/5) 

in which A is the radioactivity, in counts per minutę, m the 
organ, and B is the total radioactivity, in counts per minutę, 
Enjected. Determine the percentage of radioactivity in the 
blood taken by the formula: 

[100(C/ W s )GM(W H )]fB 

En which C is the radioactivity, In counts per minutę, in the 
specimen of blood, Ws is the weight, in g, of the blood 
spedmen, 0.07 is the assumptton that the total blood 
weight of the mouse is 7% of the total body weight, and 
Wn is the weight, in cj, of the mouse. Not less than 70% of 
the injected radioactlyity is present in the gallbladder and 
Intestines, not morę than 10.0% of the injected radioactivity 
Es present in the Iiver, not morę than 10.0% of the injected 
radioactivity is present En the kidneys, not morę than 3.0% 
of the injected radioactivity is present in the stornach, and 
not morę than 3.0% of the injected radioactivity is present 
in the biood, En not less than two mice, 

Other requ irements —It meets the requirements of the 
tests for Radionudide Identification, Radionudidic purity f and 
Bacteriaf endptoxins under Sodium Pertechnetate Tc 99m Injec- 
tion. It also meets the requirements under Injections and Im- 
planted Drug Products (1), except that It may be dEstributed 
or dispensed prtor to compleUon of the test for Sterility, the 
latter test being started on the datę of preparation, and ex- 
cept that it is not subject to the recommendation on Con¬ 
tainer ContenL 


Change to read: 

Assay for Gadioacfmty *(see Radioactivity (821 ))# (cn 
ioi^r^Using a suitable counting assembly % {CN^-Way 2 pi 
determine the radioactivity, in MBq (pCI or mCi) per ml, of 
Injection by the use of a calibrated system. 


Uechsietsum Tc 99m Etidlrooiate 
BrenectBora 

» Technetium Tc 99m Etidronate Injection is a 
sterile, elear, colorless solution, suitable for intra- 
venous administration, of radioactive technetium 
( 99m Tc) in the form of a chelate of etidronate so¬ 
dium. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of 99m Tc as chelate expressed in 
megabecquerels (microcuries or millicuries) per 
ml at the time indicated in the labeling. It may 
contain buffers, preservatives, reducing agents, 
and stabilizers. Other Chemical forms of radioac- 
tivity do not exceed 10.0 percent of the total 
radioactivity. 


Packaging and storage —Preserve in single-dose or multi- 
ple-dose containers. 

Labeling —Label it to include the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of " m Tc as labeled etidronate expressed as total 
megabecquerels (microcuries or millicuries) and concentra- 
tion as megabecquerels (microcuries or millicuries) per mi¬ 
ar the time of calibration; the expiration datę and time; and 
the statement "Caution—Radioactive Materiał." The labeling 
indicates that in making dosage calculations, correction is to 
be madę for radioactive decay, and also indicates that the 
radioactive half-iife of S9m Tc is 6.0 hours. 

USP Reference standards (11)— 

U5P Endotoxin RS 

pH (791): between 2.5 and 7,0. 

Other reąuirements —It meets the requirements for Bacte- 
riai endotoxins, Radiochemical purity , Biofogicaf distribution, 
Other requirements, and Assay for radioactivity under Techne¬ 
tium Tc 99m Pyrophosphate injection. 


Technetium Tc 99m Exametazime 
BpjjectEora_ 

2-Butanone, 3,3'-[(2,2-dimethyl-1,3-propanediy!)diimino]bis- 
dioxime- S9n, Tc. 

d,1-Hexamethylpropylene aminę oxime- 99ni Tc 
[105613-48-7]. 

» Technetium Tc 99m Exametazime Injection is a 
sterile, aqueous solution, suitable for intravenous 
administration, composed of the primary lipo- 
philic complex of exametazime that is labeled 
with radioactive 99m Tc. It contains not less than 
90.0 percent and not morę than f 1 0.0 percent of 
the labeled amount of 99m Tc as primary lipophilic 
exametazime complex expressed in megabec- 
quereis (or in microcuries or millicuries) per mL 
at the datę and time indicated in the labeling. !t 
may contain antioxidants, reducing agents, and 
buffers. A stabilizing solution containing methyl- 
ene blue and phosphate buffer may be addecf to 
the finał radio labeled product to extend the ex- 
piration time. Other Chemical forms of radioactiv- 
ity ( 99m Tc pertechnetate, 99m Tc hydrolyzed re- 
duced species, and 99m Tc secondary exametazime 
complex) do not exceed 20.0 percent of the total 
radioactivity. 

Packaging and storage —Preserve in single-dose or multi- 
ple-dose containers, at controlled room temperaturę. 
Labeling —Labę! it to include the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of "'"Tc as labeled exametazime expressed as total 
megabecquere!s (or as total microcuries or millicuries) and 
concentration as megabecquerels (or as microcuries or milli¬ 
curies) per mL at the time of calibration; the expiration datę 
and time; and a statement, "Caution—Radioactlve Materiał, 

" The labeiing indicates that in making dosage calculations, 
correction is to be madę for radioactive decay, and also in¬ 
dicates that the radioactive half-iife of ""Tc is 6.0 hours. 

[notę —The label States that, upon constitutlon with Sodium 
Pertechnetate Tc 99m Injection, the beyond-use time is 
30 minutes for the unstabilized Injection and between 
4 hours and 6 hours for the stabilized Injection.] 







USP Reference standards (11)— 

USP Endotoxin RS 

pH {791): between 9,0 and 9.8 for unstabilized Injection, 
and between 6-5 and 7-5 for stabilized Injection. 
Radiochemical purity—Prepare three 12- x 75-mm chro- 
matographic tubes by packing with about 0,3 mL of fresh 
methyl ethyl ketone, 0.9% nonbacteriostatic sodium chlo- 
ride solution, and a 50% acetonitrile solution, prepared with 
nonbacteriostatic water, respectively. To each of two 6- x 
0.7-cm instant thin-layer chromatographic strips 1 and one 6- 
x 0.7-cm strip of chromatographic paper,* apply 5 jiL of 
freshly prepared (within 2 minutes of reconstitution) Injec- 
tion about 1 cm from the bottom of the strip. Do not allow 
to dry. Place one instant thrn-layer chromatographic strip 
into the tubę containing methyl ethyl ketone, the second 
instant thlndayer chromatographic strip into the tubę con- 
taining the 0-9% sodium chloride solution, and the paper 
strip into the tubę containing the 50% acetonitrile solution. 
The strips must not adhere to the sides of the tubes. Allow 
the chromatograms to develop until the solvent front has 
moved to the top of the strips. Remove the strips from the 
tubes, and allow the solvents to evaporate. Determine the 
radioacdve distribution by scanning the strip sections, using 
a suitable colJimated radiation detector- The difference be- 
tween the radioactlvity detected at the origin of the 0-9% 
sodium chloride strip and at the origin of the methyl ethyl 
ketone strip represents the primary Hpophillc "™Tc ex- 
ametazime complex. The radioactwlty at the solvent front of 
the 0.9% sodium chloride strip represents the 99m Tc 
pertechnetate radiochemical im purity. The radioactivity at 
the origin of the 50% acetonitrile strip represents the 
hydroly 2 ed, reduced radiochemical impurity. The difference 
between the radioactivity detected at the origin of the 
methyl ethyl ketone strip and the origin of the 50% acetoni- 
trile strip represents the secondary " m Tc exametazime com- 
plex radiochemical impurity, Not less than 80% of the total 
radloactivity is found as pnmary lipophilic "•"Tc ex- 
ametazlme complex. [notę—C omplete the measurement 
within 30 minutes after constitution of the unstabilized In- 
jection and between 4 hours and 6 hours after constitution 
of the stabilized Injection-] 

Biofogical distribution—Inject between 18.5 MBq and 
37 MBq {between 0.5 mCi and 1 mCi) of Injection in a 
volume not exceeding 0-1 mL into the caudal vein of each 
of three 130- to 190-g Sprague-Dawley rats. Flve to ten 
minutes after the injection, sacrifice the animals and care- 
fully remove the brain, liver, and intestines (including gal! 
bladder). Place each organ and the remaming carcass in 
separate, suitable counting contalners, and determine the 
radioactivity, in counts per minutę, in each Container with 
an appropriate detector, using the same counting geometry. 
Determine the percentage of radioactivity in the brain, fiver, 
intestines, and remaining carcass by the formula: 

100 (A IB) 

in which A Is the net radioaclivity, in counts per minutę, in 
the organ, and 8 is the total radioaetivity, in counts per 
minutę in the brain, ltver, intestines, and carcass. Not less 
than 1.5% of the radioactfvity is found in the brain. Not 
morę than 20% of the radioactivity ts found rn the intes¬ 
tines, and not morę than 15% of the radioactivity is found 
in the liver, in not less than two of the animals. 

Other requtrements— U meets the requirements of the 
tests for Rodionudidic Identification and Radtonudide purity 
and Bacterial endotoxins under Sod/um Pertechnetate Tc 99m 
Injection, It meets also the requirements under injections and 
Impfanted Orug Products (1), except that it may be distrib- 
uted or dispensed prior to completion of the test for Steril- 
ity, the latter test being started on the day of manufacture, 

'ITLC/SG, 6- x 0-7-on strip availab!e from Biodex Medical Systems, Shlrley, 

NY, 

^Whatman Crade 31 ET Chr, available from Wbatmam UbSaJes, Hillsborą, OR. 


and except that it is not subject to the recommendation on 
Container ContenL 


Change to read: 

Assay for radioactwlty *(see RadioactMty (821 )) m i-mi*. 

zol ?)—Using a suitable counting assembly % 
determine the radioacLimity, in MBq (or pCi) per mL, of ln- 
jection by use of a calibrated system- 


Technetium 99m Tc Fanolesomab 
ImSecftpora 

» Technetium 99n1 Tc Fanolesomab Injection is a 
stenie, nonpyrogenic preparation of anti-CD15 
antibody, a partially reduced murine IgM mono- 
donal antibody that is labeled with and is 
suitable for intravenous administration. It may 
contain red u ci ng agents, buffers, and stabilizers. 
it contains no antimicrobial agents, Gther Chemi¬ 
cal forms of radioactivity do not exceed 10 per- 
cent of the total radioactivity. 

Caution —Components of the commercial kit 
that are used to prepare the Injection are not to 
be administered directly to the patient. 

Packaging and storage—Presen/e in single-dose contain- 
ers. Storę in a refrigerator. [HOTE—After radiolabeling, the 
Technetium Tc 99m Fanolesomab Injection can be kept at 
room temperaturę-] 

Labeling—La bel it to indude the following, in ad di tion to 
the Information specified for iabeling under Labeling (7), La- 
beh and Labeling for Injectable Products: the time and datę of 
calibration; the amount of ^Tc as labeled fanolesomab ex- 
pressed in MBq (or mG) per ml at the time of calibration; 
the explration aate and time; the storage temperaturę; and 
the statement "Caution—Radioactive Materiał". The labeling 
ind cates that the radioactive haff-life of 99rt1 Tc is 6.0 hours 
and that, in making dosage calculations, correction is to be 
madę for radioactive decay, The labeling also States that the 
Injection is to be used witnin 6 hours following constitution. 

USP Reference standards {11)— 

USP Endotoxin RS 

Bacterial Endotoxlns Test (85) : not morę than 0.1 Em 
dotoxin Unit per pg of fanolesomeb in the prepared Injec- 
tion. 

pH (791): between 5.8 and 6,6- 

Particulate matter (788)—(t meets the reguirements for 
particulate matter specified for small-volurne injections. 
Radiochemical purity— 

SYSTEM 1 (Free pertechnetate 99 ™Tc )— 

Adsorbent: instant thin-layer chromatography (JTLC) 
strips, 1 heat-treated at 110° for 30 minutes. 

Test solution —Use the Injection, 

Application volume —Apply 3 pL of the Test solution to the 
origin. 

Developing sołvent system: methyl ethyl ketone (MEK). 
Procedurę— Apply the Test solution about 2 cm from the 
bottom of the Adsorbent strip. Immediately develop by as- 
cendlng chromatography (see Thin-Layer Chromatography 
under Chromatography (621)) until the solvent front has 
moved about 7.5 cm From the origin, The radiochemical im- 

1 ITLC strips for free pertechnetate ^Tc may be obtained from Sunset Scien- 
tifte Strips LLC (product number 10503), P,0. Box: 3895, Albuquerqye, NM 
B7190-3895. 
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purity, free pertechnetate 99m Tc, migrates to the top section, 
while colloidal and technetium Wm Tc fanolesomab re- 
mains near the origin on the bottom section. Allow the 
chromatogram to air-dry. Determine the distributron of radi- 
oactivity on the chromatogram by cutting the developed 
strip at 4 cm from the bottom and then separately measur- 
ing and recording the net radioactivity in the top and bot¬ 
tom sections using a suitable radiation detector. Calculate 
the percentage offree pertechnetate ** m Tc in the Injection 
by the formula: 

100 A r f (Ar + A$ 

in which Ar is the radioactivity measured on the top section; 
and Ab is the radioactivity measured on the bottom section. 

SYSTEM 2 (Colloidal ^Tc)— 

Adsorbent —Use affinity thin-layer chromatography (ATLC) 
strips 2 that have been soaked in a solution of 50% newborn 
calf serum (NBCS) 3 in water and allowed to air-dry over- 
night 

Tesf solution —Use the Injection. 

Developing solvent system: 4% alcohol in 0.3 M sodium 
chloride. 

Application vofume —Prespot the point of origin with 3 pL 
of Developing solvent system followed rmmediately by 3 pi of 
the Test solution . 

Procedurę— Apply the fest solution about 2 cm from the 
bottom of the Adsorbent strip. immediately devefop the strip 
by ascending chromatography (see Thin-layer Chromotogra- 
phy under Chromatography (621)) until the solvent front has 
moved about 7.5 cm above the origin. The radiochemical 
impurity, colloidal ^Tc, will remain at the origin, while free 
pertechnetate Wm Tc and technetium 99rTl Tc fanolesomab mś- 
grate dose to the solvent front. Remove the strip, and allow 
to air-dry. Cut the strip 4 cm from the bottom, and sepa¬ 
rately measure and record the background-corrected radio- 
activlty found in the top and bottom sections, using a suita¬ 
ble radiation detector. Calculate the percentage of colloidal 
"™Tc by the formula: 

100 Au i (Ab + Ar) 

in which Au rs the radioactivity measured in the bottom sec¬ 
tion; and Ar is the radioactivity measured in the top section. 
The sum of the result for free pertechnetate 99m Tc in System 
7 and for colloidal 99m Tc measured in System 2 is not morę 
than 10%. 

lmmufioreactivity— 

Adsorbent—Use affinity thin-layer chromatography (ATLC) 
strips 2 * that have been soaked in a solution of 50% newborn 
calf serum (NBCS) 3 in water and allowed to air-dry over- 
night. 

Diluent— Prepare a mixture of NBCS and pH 7.4 phos- 
phate-buffered salinę (PBS) (1:1). 

Test solution—Use the Injection diluted with Diluent (1 in 

4 ). 

REFERENCE MATERIALS— 

Positive control: CDI 5 positive HL-60 (ATCC No. 
CCL240) formalin fixed-cell suspension (12x10 Ć cells per 
mL). 

Negative control: CDI 5 negative Raji (ATCC No. 

CCL86) formalin fixed-cefl suspension (12 x 10 6 cells per 
mL). 

Application yolume— Thaw, and mix the HL-60 and Raji 
celi stock suspensions. Dispense 90-pL aliguots into individ- 
ual incubation tubes. Add 3 pL of the Test solution to each 

2 ATLC strip* for colloidal ^Tc may be obtained from Sunset Sciemific Strip* 
LLC (product number 10506), P.O. Box; 3895, Aibuquerque* NM 
87190-3895. 

3 NBCS (beat inaciivated) may be obtained from GtBCO/Jrwiirogen Corp. 

(cataiog riumber 26010-074), 1600 Faraday Avenue, P.O. Box 6482, Carfe- 

bad, CA 92008 


incubation tubę, and mix on a vortex mixer for 5 seconds. 
Intubate for 30 minutes with gen tle rocking at 37 ±2°, 

Devetoping solvent system—Prepare a solution containing 
0.05% sodium azide and 4% alcohol in 10 mM phosphate- 
buffered salinę, pH 7A (PBS). Pass through a fllter having a 
022- pm porosi ty. 

Procedurę —Mix each incubation tubę on a vortex mixer 
Immediately remove jr and apply 10 pL of sample to the ori¬ 
gin of the Adsorbent ATLC strip (2 cm from bottom). Allow 
the sample to adsorb onto the strip, and immediately de- 
velop the strip by ascending chromatography (see Thin- 
Loyer Chromatography under Chromatography (621)) until 
the solvent front has moved about 7.5 cm from the origin. 
Remove the strips, and allow to atr-dry. Cut both strips 
4 cm above the origin. Separately measure and record the 
background-corrected radioactiwty found on the top and 
bottom sections of each strip, using a suitable radiation de¬ 
tector, lmmunoreactive technetium Wm Tc fanolesomab, 
bound to the HL-60 cells, remains at the origin, while 
nonbound forms of 99m Tc mig ratę away from the origin. 
Nonspedfic binding is measured using the Raji negative 
control cells. LalcuTate the specific immunoreactwe binding 
by the formula: 

[1 /(Ab(hlćo) + ArtHŁ-sod] ~ [1 OOA^jti / (Au^) + Ar^ij)] 

in which and are the radioactivity of the HL- 

60 positive contro! cells and Raji negative control cells, re- 
spectively, measured on the bottom section of each strip; 
and Aron 60 ) and are the radioactivity of the HL-60 posi- 
tive control cells and Raj* negative control ceils measured on 
the top section of each strip. A minimum specific immu- 
ncreactive binding of 40% is reguired for the CDI 5-positive 
HL-60 cells. 

Otfier requirements—It meets the requirements for Rodio- 
nuclide Identification and Rodionudidic purity under Sodium 
Pertechnetate Tc 99m Injection . It also meets the require- 
ments under Injections and Implanted Drug Products (1), ex- 
ceot that it may be drstributed or dispensed prior to com- 
pletion of the test for Sterility ; the latter test being started 
on the datę of manufacture. 


Change to read: 

Assay for radioactivity *(see Radioactivity (821))* ( cn \ 

2 oi 7 )—Using a suitable counting assembly % ccn 1 ^- 2017 ), 
determine the radioactivity, in MBq (or mCi) per mL, of 
Injection by use of a calibrated system. 


Technetium Tc 99m Gluceptate 
Injection_"_ 

D-p/ycero-D-gu/o-Heptonic acid, technetium* 59 "' Tc complex. 
Technetium- Q9m Tc D-glycero-D-gulo- heptona te complex. 

» Technetium Tc 99m Gluceptate Injection is a 
sterile, aqueous solution, suitable for intravenous 
administration, of sodium gluceptate and stan- 
nous chloride that is labeled with 99m Tc. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
99m Tc as stannous gluceptate complex expressed 
in megabecąuerels (microcuries or millicuries) per 
mL at the time indicated in the labeling. It may 
contain antimtcrobial agents and buffers. Other 
Chemical forms of radioactivity do not exceed 
10.0 percent of the total radioactivity. 






Packaging and storage—Preserve in single-dose or in 
multiple-dose contalners, at a temperaturę between 2° and 
8 T 

Labeiing —Label it to indude the followtng, In addition to 
the information specified for Labeiing (7), Labels ond Lobefing 
for Injectable Products: the time and datę of callbration; the 
amount of 99rn Tc as labefed stannous gluceptate expressed as 
total megabecguerels (microcuries or millicuries) and con- 
centration as megabecguerefs (microcuries or millicuries) per 
mL at the time ot callbration; the expiration datę and time; 
and the statement "Caution—Radioactive Materiał" The la- 
befing indicates that in making dosage caiculations, correc- 
tion is to be madę for radioactive decay, and also indicates 
that the radioactive half-life of "™Tc is 6.0 hours. 

USP Reference standarrfs (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
content is not morę than 1 7S/V USP Endotoxin Unit per ml 
of the Injection, when compared with the USP Endotoxin 
RS, in which Vis the maximum recommended tofa! dose, in 
mU at the expiration datę or time. 
pH (791): between 4.0 and 8,0* 

Radiochemical purity —Place a measured volume of Injec- 
tion, appropriately dlluted, such that it provides a count ratę 
of about 20,000 counfs per minutę, about 25 mm from one 
end of a 25- x 300-mm strip of chromatographic paper (see 
Chromotography (621)), and atlow to air-dry* With no delay, 
deve!op the chromatogram over a suitable period of time by 
ascending chromatography, using acetone that Has been 
purged with oxygen-free nitrogen for not less than 10 mtn- 
utes. Ailow the chromatogram to dry, and determine the 
radioactivity distribution by scanning with a suitable colli- 
mated radiation detector* Not less than 90*0% of the total 
radIoactivrty is found as stannous gluceptate (at the point of 
application)* 

Biological distribution—Constitute 1 viai of Injection 
with 5 mL to 10 ml of Sodium Pertechnetate Tc 99m Injec- 
tion. fnject intravenousiy 0*25 mL of the resulting undiluted 
Injection into the caudal vein of each of Lhree 150- to 250-g 
rats* Discard any injectlons in which extravasation occurs. 
Approxrmately 1 hour after the injection, anesthetize the an- 
imals and exsanguinale, collecting the blood into a suitable 
Container. Dissect the animals, and place the kidneys, liver, 
gastrolntestinal tract, and a specitnen of blood, accurately 
weighed, In separate, suitable counting containers, and de¬ 
termine the radioactivity, in counts per minutę, in each Con¬ 
tainer with an appropriate detector using the same counting 
geometry. Determine the percentage of radioactivity in the 
kidneys, liver, and gastrolntestinal tract taken by the 
formula: 

100 A//A 

in which Ai is the net radioactivity in the organ, and A Is the 
total radioactivity, in MBq (pCI), injected, both corrected to 
injection time. Determine the percentage of radioactivity in 
the biood taken by the formula: 

[100(8/HA)0.07(l4/fl)]/A 

in which B is the net radioactivlty in the specimen of blood, 
and A is the total radioactivity, injected, both corrected to 
injection time, Is the weight, in g, of the blood speci¬ 
men, Wh is the weight, In g, of the rat, and 0*07 is the 
assumption that the total bfood weight of the rat is 7% of 
the total body weight. Not less than 15.0% of the radloac- 
tivity is found in the kidneys, not morę than 5.0% of the 
radioactivity is found in the blood, not morę than 15.0% of 
the radioactivity is found In the entire gastrointestinal tract 
and not morę than 5*0% of the radioactivity i$ found in the 
iiver, in not fewer than 2 of the rats* 

Other reąuirements—It meets the reguirements for Radio- 
nudide Identification and Radionudidic purity under Sodium 


Pertechnetate Tc 99m injection. It meets also the regułre- 
ments under Injectians and Implanted Drug Products (1), ex- 
cept that it may be distributed or dispensed prior to conv 
pletion of the test for Sterillty, the latter test being started 
on the datę of manufacture, and except that it is not sub- 
ject to the recommendation on Container Content. 


Change to read: 

Assay for radtioactmty ®(see RadioactMty (821))* 
anTr-Using a suitable counting assembly % icm 
determine the radioactMty, en MBq (pG) per mL, of Teth- 
netium Tc 99m Gluceptate Injection by use of a calibrated 
system* 


Technetium Tc 99m Lidofenin Injection 

» lechnetium lc yym Lidofenin Injection is a 
sterile, elear, colorless solution of lidofenin com- 
plexed to radioactive technetium ( 99m Tc) in the 
form of a chelate. It is suitable for intravenous 
injection and may contain buffers. It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 99m Tc as 
the lidofenin chelate expressed in meqabecquer- 
els (millicuries) per mL at the time inaicated in 
the labelinq. Other Chemical forms of radioaetiv- 
ity do not exceed 10.0 percent of the total 
radioactivity. 

Packaging and storage^— Preserve in singfe-dose or multi¬ 
ple-dose containers at a temperaturę between 2° and 8T 
Labefiing— Labef it to indude the foliowing, in addition to 
the Information specifled for Labeiing { 7) f labels and Labeiing 
for injectabie Products: the time and datę of calibration; the 
amount of 9Sm Tc as labeled lidofenin expressed as total 
megabecquerels (millicuries) per mL at the time of calibra¬ 
tion; the expiration datę and time; the storage temperaturę 
and the slatement "Caution—Radioactive Materiał," The la- 
beling indicates that, in making dosage calculations, correc- 
tion is to be madę for radfoactive decay, and also indicates 
that the radioactive half-life of 99m Tc is 6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacferial Endotoxms Test (85)“The limit of endotoxin 
content is not morę than 1 75/V Endotoxin Units per mL of 
Injection, in which V is the maximum recommended total 
dose, in ml, at the expiration datę or time* 
pH (791): between 3.5 and 5.0, 

Radiociiemkal purity—Not morę than 10.0 percent of 
the total radioactivity is found as free 99m Tc pertechnetate 
(TcOO, hydrolysed 99m Tc and 39m Tc technetium tin cojloid, 

The presence of these impurities is determined as follows: 

Unbound pertechnetate^Apply a measured volume of ln- 
jection such that it provides a count ratę of about 50,000 
counts per minutę, about 15 mm from the end of a 
100-mm x 10-mm strip of silicio-acid impregnated fiberglass 
paper. Dry the spot using a gentle stream of nitrogen and 
develop immediately using a nitrogen-purged saturated so¬ 
lution of sodium chforide until the sofvent front has moved 
four-fifths of the length of the strip* Determine the distrfbu- 
tion of radioactMty on the strip by the use of a strip-scan- 
ner or other suitable method. Unbound pertechnetate is 
found at an Rf value between 0*5 and 1.0. Technetium 
Lidofenin, hydrolysed and colloidal 99m Tc technetium remain 
at the origin* 
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Hydrolysed and reduced * 9m Tc technetium—App\y a meas- 
ured volume of Injection such that it provides a count ratę 
of about 50,000 counts per minutę, about 15 mm from the 
end of a 100-mm x 10-mm strip of silica gel impregnated 
fiberglass paper. Dry the spot using a gentle stream of nitro- 
gen and develop immediately using a solution consisting of 
a mixture of acetonitrile and water (3:1) until the soivent 
front has moved four-fifths of the łength of the strip, Deter- 
minę the distrrbution of radioactmty on the strip by the use 
of a stnp-scanner or other suitable method, Unbound 
pertechnetate and Technetium Lidofenin are found at an R f 
vafue between 0.5 and 1.0. Hydrolysed and colloidal 99m Tc 
technetium remain at the origin. 

Biological distribution— Inject intravenously between 
0.75 and 1.85 M8q (20 pCi and 50 pCi) of the Injection 
into the lateral taił vein of each of three 20-g to 25-g mice, 
Maintain the injected animals in clean cages with free access 
to food and water for 1 houn Sacrffice the animals by ear- 
bon dioxide or ether asphyxiation and withdraw approxi- 
mately 1 mL of blood. Dissect the animals and remove the 
liver, gallbladder, and smal! and large intestines. Remove the 
tali. Weigh the blood sample. Place the blood sample, or- 
gans, and taił in separate counting tubes and determine the 
actmty in each. Correct for decay to the time of injection. 
Determine the percentage of radioactmty in each organ and 
blood using the formula: 

100 BI A 

in which B is the net radioactmty in the organ, and A is the 
total radioactivity injected. Assume that the total blood 
weight is 7.0% of total body weight. If morę than 5% of 
the injected dose is found in the taił, disregard the results 
from that animal. If morę than one animal is rejected on 
this basis, repeat the entire test with three morę animals. 

Not less than 65% of the total radioactmty Is found in the 
gallbiadder and intestines, not morę than 10% of the total 
radioactivity is found in the liver and not morę than 2% of 
the total radioactivity is found in the blood in two out of 
three mice. 

Other requirements —It meets the reguirements of the 
tests for Rodionuciide Identification and Radionucltde puńty 
under 5 odium Pertechnetate Tc 99m injection. It meets the 
requirements under Injections and impfanted Drug Products 
<1), except that it may be distributea or dispensed prior to 
completion of the test for Stenlity, the latter test bemg 
started on the day of manufacture, and except that it is not 
subject to the recommendation on Container Content 


Change to read: 

Assay for radioactmty # (see RadioactMty (821))# <cn i-way- 
Using a suitable counting assembly % ( cn 
determine the radioactmty in M8q(pCi) per mL, of Injection 
by use of a calibratcd system. 


Technetium Tc 99m Mebrofenin 
Injection 

» Technetium Tc 99m Mebrofenin Injection is a 
stenie aqueous solution of Stannous Fluoride and 
Mebrofenin labeled with radioactive technetium 
Tc 99m suitable for intravenous administration. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
99fn Tc, as the complex with mebrofenin, ex- 
pressed in megabecquerels (or in millieuries) per 


ml at the time indicated in the labeling. It may 
eon ta i n antimicrobial agents and buffers. Other 
Chemical forms of radioactivity do not exceed 
10.0 percent of the total radioactmty. 

Packaging and storage —Preserve in single-dose or in 
multiple-dose containers, at controiled room temperaturę. 
Labeling— LabeJ it to include the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for tnjectable Products: the time and datę of calibration; the 
amount of 99m Tc as labeled mebrofenin expressed as totat 
megabecquerels (or millieuries) and the concentration as 
megabecquere!s per mL (or as millieuries per mL) on the 
datę and time of calibration; the expiration datę and time; 
and the statement, "Caution—Radioactive Materiał." The ta- 
bellng indicates that in making dosage calculations, correc- 
tton is to be madę for radioactive decay, and also indicates 
that the radioactive half-life of ^Tc is 6,0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

pH (791): between 4.2 and 5.7. 

Radiochemrcal purity— [notę — The determination of ra- 
dochemical purity for this product reguires the use of two 
separate chroma tographic methods.] 

Method i — 

J >H 6.8 phosphate buffer— Mix 64 mL of 0.2 M monobasic 
ium phosphate and 61 ml of 0.1 M dibasic sodium 
phosphate in a 1 -liter volumetric fiask, dilute with water to 
volume, and mix. 

MOSIU PHASE—Prepare a filtered and degassed mixture of 
rrethanol and pH 6,8 phosphate buffer (625:375). Make ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621)). 

CHROMATOCRAPHIC system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 3.9-mm x 30-cm 
column that contains 10-pm packing LI. It is also equtpped 
with a flow-through gamma ray detector having a celi voh 
ume of about 10 pL. A constant flow ratę of about 1 mL per 
minutę is maintained, and counts are recorded and charted 
at about 5-second intervals. 

PROCEDURĘ—Constitute the Injection, and allow to stand 
for 15 minutes. Chromatograph a volume of Injection, with 
actrnty of 0.6 to 15 MBq (16 to 400 jiCi), and record the 
chromatogram. The resolution between the secondary char- 
acterrstic peak, elutino at about 3.5 minutes, and the Princi¬ 
pal peak, eluting at about 6 minutes, is not less than 1.5. 

The time interval between the elution of the Tc 99m 
pertechnetate peak, at about 2 minutes, and the prtndpal 
peak is not less than 3,0 minutes. If the foregoing criteria 
are met, record the counts for the pertechnetate Tc 99m 
peak, the two complex peaks, a representative baseline seg¬ 
ment, and the total counts for the chromatogram. Calculale 
the percentaqe of complexed radioactmty in the two char- 
acteristic peaks taken by the formula: 

100 CĄ T~ P) 

in which C is the count of the complex peak of interest, T is 
the total count, and P is the pertechnetate peak count, each 
being corrected for the corresponding baseline count. The 
ccmp!exed radioactmty rs not less than 90.0% in the prind- 
pal peak and between 1% and 6% in the second character- 
istic peak, Calcuiate the percentage of afl other complexed 
radioactmty (this exdudes the main, secondary, and free 
pertechnetate peaks) taken by the formula: 

10 0K/(T- P) 

in which K is the sum of all other peaks, and 7 and P are as 
defined above. Record the result for use in the calculation as 
directed under Method 2. 





Method 2 — 

chroma!OCRaph ic system a (see ChmmatogrophY (621))— 
Prepare a 1*0- x 12*5-cm silicie acid-impregnated glass 
microfiber strip by dipping it in a 10% sodfum chloride so¬ 
lu tion and removmg the excess liquid by blotting. Dry the 
strip by heating in an oven at about 80°. Apply about 5 pi 
of the Injection with actMty of about 3.7 MBg {100 pCi) 
about 1.5 cm from one end of the strip, and immediately 
deveiop the chromatogram in a chromatographic chamber 
containing saturated sodium chloride soiution until the sot- 
vent front reaches a level about 1 cm from the top of the 
strip. Remove the strip from the chamber, and allow to air- 
dry. Separate the top and bottom portions of the chromato¬ 
gram by cutting the strip in half, and record the counts 
separately for each portion* Calcuiate the percentage of un- 
reduced pertechnetate taken by the formula: 

100P/(P + Q 

in which P is the count from the top half of the strip, and C 
is the count from the bottom half of the strip* 

lhkuma i OCRAPHIC system Proceed as directed under 

Chromatographic system A except to use a 1.0-x 12*5-cm 
silfca gel-impregnated glass microfiber strip, without prelJmi- 
nary treatment, and a mixture of acetonftrile and water 
(3:1) as the developing solvent* Calcuiate the percentage of 
reduced bydrolyzed Tc 99m taken by the formula: 

100ft/(R+ D) 

in which R is the count from the bottom half of the strip, 
and D is the count from the top half of the strip* The sum 
of the percentage of unreduced pertechnetate from System 
A r the percentage of reduced hydrolyzed Tc 99m from Sys¬ 
tem B, and the percentage of other complexed radioactivity 
determined from Methoa 1 is not greater than 10.0%. 
Biological distributSoii“1nject 0.25 mL of Injection con¬ 
taining between 15 and 19MBq (0.4 and 0.5 mCi) into the 
external jugular vein of each of three anesthetized małe rats 
weighing between 150 and 350 g, and from which food has 
been withheld for 15 to 24 hours prior to the test Thirty 
minutes after the injection, sacrifice the animals and care- 
fully remove the liver, kidneys, and gastrointestinal tract of 
each rat. Place the organs in separate counting containers. 
Using a suitable counting assembly, determine the radioac- 
tivity in each Container. Correct radioactrvity measurements 
for decay* Determine the percentages of radioactivity in the 
fiver, kidneys, and gastrointestinal tract taken by the 
formula: 

100(4/8) 

in which A is the radioactivity, in counts per minutę, in the 
organ, and B is the average injected radioactivity, in counts 
er minutę, in the corresponding standards. Not less than 
5% of the iujecled radiuactivity is found in the gastrointes¬ 
tinal tract, not morę than 10% In the liver, and not morę 
than 5% in the kidneys in not less than 2 of the rats. 

Other reąuirements —It meets the requirements of the 
tests for RadionucHde Identification, Radionuciidic purity, and 
Bacteriot endotoxins under Sodium Pertechnetate Tc 99m injec¬ 
tion . It also meets the requirements for tnjectbm and fm- 
planted Drag Products (1), except that it may be distributed 
and dispensed prior to the completion of the test for Steril- 
;ty, the latter being started on the day of manufacture, and 
exeept that it is not subject to the recommendation on Con¬ 
tainer Content. 


Change to read : 

Assay for radloactivity *(see RadioactMty (821))# jcn uway* 
2 ov }—Using a suitable counting assembly * f cN 


determine the radioactivity, in MBq (or in mCi) per mL, of 
Injection by use of a calibrated system. 


Technetium Tc 99m Medronate 
Injection 

» Technetium Tc 99m Medronate Injection is a 
sterile, aqueous soiution, suitable for mtravenous 
administration, of sodium medronate and stan- 
nous chloride or stannous fluoride that is labeled 
with radioactive Tc 99nm It contains not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of Tc 99m as stannous 
medronate complex expre$sed in megabecquer- 
els (microcuries or millicuries) per ml at the datę 
and time indieated in the labeling, It may con- 
tain antimicrobial agents, antioxiaants, and buff- 
ers. Other Chemical forms of radioactivity do not 
exceed 10.0 percent of the total radioactivity. 

Pac k ag Ing and storage —Preserve in stngle-dose or multi- 
ple-dose containers at a temperaturę specified in the labef- 
mg. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
eontent is not morę than 1 75/^ USP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V\s the maximum recommended total dose, in 
mL, at the expiration datę or time* 
pH (791): between 4.0 and 7.8. 

Radaochemfcal purity —Not morę than 10.0% of un- 
botnd Tc 99m (free pertechnetate), bydrolyzed Tc 99m, 
and technetium-tin colloid is present, determined as fotlows. 

System 4—Under an atmosphere of nrtrogen, place a 
measured volume of injection, such that it provioes a count 
ratę of about 20,000 counts per minutę, about 25 mm from 
one end of a paper chromatographic strip (see Chromatog- 
raphy (621)). Immediately develop the chromatogram over 
a SLitabie period by ascending chromatography, using so¬ 
dium chloride soiution (0.9 in 100), and dry it under nitro- 
gen* Determine the radioactivity distribution by scannrna 
the chromatogram with a suitable collimated radiation de- 
tector. Hydrolyzed Tc 99m and technetium-tin colloid are 
focated at the origin (R? 0 to 0.1). 

System B— Proceed as directed for System 4, except to 
deve!op the chromatogram in dilute methanol (85 in 100). 
Free pertechnetate is Inrateri at an R f nf 0 6 to 0.8. The sum 
of the percentage of radioactivity at the origin m System 4 
plus the percentage of radioactivity at an Rf of 0.6 to 0.8 in 
System B is not greater than 10*0%. 

Other reąuirements—it meets the requirements of the 
tests for RadionucHde Identification and Radionuciidic puńty 
under Sodium Pertechnetate Tc 99m injection, and meets the 
requirements for Labefing, Biological distribution, and Assoy 
for radioactivity under Technetium Tc 99m Pyrophosphate fn- 
jection. It meets afso the reguirements under Injections and 
Implanted Drug Products (1), except that it may be distrib- 
uted or dispensed prior to completion of the test for Steril- 
ity t the latter test being started on the day of manufacture, 
and except that it is not subject to the recommendation on 
Container Content. 
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Technetium Tc 99m Mertiatide 
Injection 



CeH 8 NjNa 2 O e S" m Tc 

TechnetateC2-H 9rn 7c l [/V-[N-[N-{mercaptoacetyI)- 
g)y(^l]glycyl]glycinato(5-)-N # /V r Y N" / 5}-oxo-, disodium, (SP- 

Disodium [N-[N-[N-(mercaptoacetyl)glycyl]glycyl]glyctnato- 
(5-)'N # /v / W",5]-oxo[ S9m Tc]technetat^vj [125224-05-7]. 

» Tecbnetium Tc 99m Mertiatide Injection is a 
sterile aqueous soiution, suitable for intravenous 
injection, that contains Wm Tc in the form of a 
chelate of mertiatide, It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as mertiatide com- 
plex expressed in megabecquerels (or in 
microcuries or millicuries) per mL at the datę and 
time indicated in the labehng. tt contains uncom- 
plexed betiatide, a suitable 99m Tc reducing agent, 
a transfer ligand, and stabilizers, 

Packaging and stora ge—Preserve in single-dose or multr- 
ple-dose tontainers. 

Labehng—Label it to include the foUowing, in addition to 
the informaUon specifled for Label ing (7), Labels and Labeling 
for fnjectable Products: the time and datę of ealibration; the 
amount of 99m Tc as labeled mertiatide expressed as totaf 
megabecquerels (or millicuries) and the concentration as 
megabecquerels per mL (or as millicuries per mL) on the 
datę and time of caiibration; the expiration datę and time; 
and a statement, "Caution—Radioactive Materiał." The ia- 
beling indicates that in making dosage calculations, eorrec- 
tion is to be madę for radioactive decay, and also indicates 
that the radioactive half-life of " m Jc is 6.0 hours. 

USP Reference standard* (11)— 

USP Endotoxin RS 

Bacterlal Endotoxins Test (85)—it contains not morę 
than 175/1^ USP Endotoxin Unit per ml, in which V\s the 
maximum recommended total dose, in mL, at the expira- 
tion datę or time, 
pH (791): between 5.0 and ó.O, 

Radiochemical purity— 

Method 1 (Determination of hydrolyzed reduced techne- 
tium)—Apply about 5 to 10 pL (100 to 250 pG) 15 mm 
from the bottom of a 25-mm x 20-cm strip of chromato- 
graphic paper (see Chromatography (621)). Immediately de- 
velop the chromatogram by ascending chromatography us- 
ing a solvent system consisting of a mixture of acetonitrile 
and water (60:40) until the so!vent front has moved about 
13 cm from the origin. Remove the strip, and allow to dry. 
Determine the radioactivity distnbution by scanning the 
chromatogram using a suitable collimateu radiation detec¬ 
tor. Calcufate the percentage of hydrolyzed reduced techne- 
tium by the formula: 

100 {/W/BO 

in which A, ( is the sum of all the peaks at or near the origin, 
where Rt is less than 0.25, and 8, is the sum of all of the 


peaks: not morę than 2.0% of hydrolyzed reduced techne¬ 
tium is found, 

Method 2 (Simultaneous determination of free pertechne¬ 
tate and ""Tc mertiatide)— 

soiution a —Prepare a filtered and degassed soiution of 
monobasic potassium phosphate in water to obtain a soiu¬ 
tion containing 1,36 mg per mL. To each L of this soiution, 
add 1.0 mL of triethylamine, and adjust with 1.0 N hydro- 
chloric acid to a pH of between 4,9 and 5.1, Make adjust- 
ments if necessary (see System Suitabillty under Chromatog¬ 
raphy (621)), 

soiution e—Prepare a filtered and degassed soiution of 
monobasic potassium phosphate in 900 mL of water, and 
add 100 mL of tetrahydrofuran to obtain a soiution contain- 
ing 1.36 mg per mL. To each L of this soiution, add 1,0 mL 
of triethylamine, and adjust with 1,0 N hydrochlorit acid to 
a pH of between 4.9 and 5.1. Make adjustments if neces¬ 
sary (see System Suitahility under Chromatography (621)). 

MOBILE PHASE —Mix specified portions of freshly prepared 
and degassed Soiution A and Soiution B , 

TEST SOIUTION—Immediately before testing, di tu te a por- 
tion of the Injection with Water for injection to obtain a con¬ 
centration of between 400 to 600 jiCt. [NOTĘ—The extent to 
which the sample is diluted is determined by the sensitiyity 
of the radiometrie detector.] 

cH ROM ATOCRAPHic SYSTEM (see Chromatography (621))—'The 
liguid chromatograph is eguipped with a 3,9-mm x 15-cm 
column that contains packmg LI and a flow-through 
qamma-ray detector and is programmed to provide a Mobile 
phase consisting of variable mixtures of Soiution A and Solu- 
tion 8. The system is eguilibrated for 15 minutes with a Mo¬ 
bile phase consisting of a mixture of 90% Soiution A and 
10% Soiution B. After injecting the Test soiution , change the 
composition of the Mobile phase Hnearly over the next 
30 minutes so that the finał Mobile phase composition eon- 
sists of 20% Soiution A and 80% Soiution B . Hołd with this 
composition for 5 minutes and then change in reverse to a 
composition of 90% Soiution A and 10% Soiution B over a 
5-minute period, The flow ratę is about 1 mL per minutę. 

procedurę— tnject about 20 pi of the Test soiution into the 
chromatograph, record the chromatograms by gradient eiu- 
tion (see tne Chromatographic system). The retention time is 
between 1.8 and 2.2 minutes for 99m Te pertechnetate and 
between 10 and 14 minutes for ""To mertiatide, Calculate 
the percentage of " m To pertechnetate by the formula: 

100 (r^/ij) 

in which r pt is the peak response of " m Tc pertechnetate, and 
r, is the sum of all peak responses: not morę than 6.0% of 
" m Tc pertechnetate is found. 

Calculate the percentage of "Tc mertiatide by the 
formula: 

100(r mi l Cł) 

in which r mt is the peak response of Wm Tc mertiatide, and r{ 
is the sum of all peak responses: not less than 90.0% of 
^Tc mertiatide is found. 

Other reguirements— It meets the reguirements of the 
tests for Radionudide Identification and Radionuclidic purity 
under Sodium Pertechnetate Tc 99m Injection . It also meets 
the reguirement under Injections and Impbnted Drug Prod¬ 
ucts (1), except that it may be distributed or dispensed prior 
to completion of the test for Sterility Tests (71), the latter 
test being started on the day of finał manufacture, and ex- 
cept that it is not subject to the recommendation on Con¬ 
tainer ContenL 

Assay for radioactivfty (821)—Using a suitable counting 
assembly, determine the radioactivity, jn Mbo (or millicuries) 
per ml, of the injection by use of a calibratea system. 








Technetium Tc 99m Nofetumomab 
Merpentan Ingection 

» Technetium Tc 99m Nofetumomab Merpentan 
Injection is a sterile, nonpyrogenic preparation of 
the Fab fragment of lgC2b murine monoclonal 
antibody NR-LU-10 that 15 labeled with 99m Tc and 
is suitable for intravenous administration. It ton- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
99m Tc as the nofetumomab complex, expressed in 
megabecquerels (or millicuries) per mL at the 
time indicated in the labeling. It may contain re- 
ducing agents, buffers, and stabilizers. It eon tains 
no antimicrobial agents. Other Chemical forms of 
radioactivity do not exceed 10 percent of the to¬ 
tal radioactivity. The immunoreactive fraction, as 
determined by a validated method, is not less 
than 85 percent, 

Caution—Components of the commerda! kit that 
are used to prepare the Injection are not to be ad- 
ministered airectiy to the patienL 

Packaging and storage —Preserve in single-dose contain- 
ers. 

Labeling— Labę! it to include the following, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of 99 ™Tc as labeled nofetumomab merpentan ex- 
pressed in MBq (or mCi) per mL at the time of calibration; 
the expiration datę and time; the storage temperaturę; and 
the statement "Caution—Radioactive Materiał* The labeling 
indicares that the radk>active half-life of ""Tc is 6.0 hours 
and that, in making dosage cafculations, correction is to be 
madę for radioactive deeay, The labeling aiso States that the 
Injection is to be used witnin 6 hours following constitution, 

USP Referenci standards (11) — 

USP Endotoxm RS 

Bacterial Endotoxins Test (85); not morę than 1 75fV 
USP Endotoxin Unit per mL of the Injection, in which V is 
the maximum recommended total dose, in mL, at the expi- 
ration datę or time. 
pH (791): between 7.0 and 8.0. 

RadfochemicaK purity— 

Adsorbent: 1- x 10-cm instant silica gel strip. 

Test solution —Use the Injection. 

Application voiume: 2 to 5 pL 

Dpveloping s olvent system: 0,73 N trichloroacetic add. 

Procedurę—Apply the Test solution about 1.2 cm from the 
bottom of the silica gel strip. Immediatefy develop the chro¬ 
ma to gram by ascending chromatography (see Chromatogra- 
phy (621)) until the solvent front has moved 8 cm from the 
origin. Allow the chromatogram to air-dry. Determine the 
distribution of radioactivity on the chromatogram by sean- 
nlng with a suitable collimated radiation defector. Techne¬ 
tium Tc 99m nofetumomab merpentan remains at the ori¬ 
gin, and nonprotein bound Tc 99m labeled materiał travel$ 
with the solvent front. Not morę than 5.0% of the total 
radioactivity is present as a band between values of 0,4 
and 0.7; and not less than 85% of the total radioactivity is 
found as " m Te at the origin, 

Other reguirements —It meets the reguirements for Radio- 
nudide identificathn and Radionudidic purity under Sodium 
Pertechnetate Tc 99m Injection, It also meets the reguire- 
ments under Injections and tmplanted Drag Products (1), _ex- 
cept that it may be distributed or dispensed prior to com- 


pletion of the test for Sterility, the latter test being started 
on the datę of manufacture. 


Change ta read: 

Assay for radioactivity # (see RadiouctMty (821))* 

2017 )—Uslng a suitable counting assembly ** <cn i May 2017 }, 
determine the radioaćtMty, in MBq (or pCi) per mL, of In- 
jection by use of a calibrated system. 


Technetium Tc 99m Oxidronate 
Injection 

» Technetiiim Tc 99m Oxidronate Injection is a 
sterile, elear, colorless solution, suitable for intra- 
venous administration, of radioactive technetium 
(^Tc) in the form of a chelate ot oxidronate so¬ 
dium. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of 99m Tc as chelate expressed in 
megabecquerels (microcuries or millicuries) per 
mL at the time indicated in the labeling. It may 
contain buffers, preservatives, reducing agents, 
and stabilizers. Other Chemical forms of radioac- 
tivity do not exceed 10.0 percent of the total 
radioactivity. 

Packaging and storage —Preserve in single-dose or multi- 
ple-dose containers. 

Labeling —Label it to include the following, rn addition to 
the Information specified for Labeling (7), Labels and Lobeling 
for Injectable Products: the time and datę of calibration; the 
amount of " m Tc as labeled oxidronate expressed as total 
megabecquerels (microcuries or millicuries) and concentra- 
tion as megabecguerels (microcuries or miliicuries) per ml 
at the time of calrbration; the expiration datę and time; and 
the statement "Caution—Radioactwe Materiał/' The labeling 
indicates that in making dosage cafculations, correction is to 
be madę for radioactive deeay, and also indicates that the 
radioactive half-life of i}9m Tc is 6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

pH (791): between 2.5 and 7.0. 

Other reguirements— It meets the reąuirements for Bacte- 
rhl endotoxins f Radiochemicaf purity , Biolog i cal distribution, 
Other requirements , and Assay for radioaćtMty under Techne¬ 
tium Tc 99m Pyrophosphate Injection. 


Technetium Tc 99m Pentetate Injection 





CNH,aN 3 NaOio 99m Tc 
Technetate(1 -} 99m Tc, [N,/V-bis[2- 
tbi5(carboxymethyl)amino]ethyl]glycinato(5-)]-, sodium. 
Sodium [/V,A/-bis[2-fbis(carboxymethyf)amino]ethylj- 
glycinato(5-)]-technetate(1-)- 99r,1 Tc [65454-61-7]. 
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» Technetium Tc 99m Pentetate Injection is a 
sterile solution of pentetic acid that is complexed 
with 99m Tc in Sodium Chloride Injection. It is suit- 
able for intravenous administration and may con- 
tain buffers. It contains not less than 90.0 percent 
and not morę than 110,0 percent of the labeled 
amount of 99m Tc as the pentetic acid complex ex- 
pressed in megabecquerels (microcuries or milli- 
curies) per mt at the time indicated in the label¬ 
ing, Other Chemical forms of radioactivity do not 
exceed 10.0 percent of the total radioactivity. 

Packaging and storage—Rreserve in single-dose or in 
multiple-dose containers, at a temperaturę “between 2° and 
8 °. 

Labeling—tabel it to fnclude the following, in addition to 
the information specified for Labeling (7), Labeis and Labefing 
for fnjectable Products : the time and datę of calibration; the 
amount of " m Tc as labeled pentetic acid complex expressed 
as total megabecquerels (milJicuries or microcuries) and eon- 
centration as megabecguerels (microcuries or millicuries) per 
ml at the time of calibration; the expiration datę; and the 
statement "Caution—Radioactive Materiał. 1 ' The labeling in- 
dicates that in ma king dosage calculations, correction is to 
be madę for radioactive decay and also indicates that the 
radioactive half-life of " m Tc is 6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
content is not morę than \75jV USP Endotoxin Unit per ml 
of the Injection, when compared with the USP Endotoxin 
RS, in which V ts the maximum recommeuded total dose, in 
ml, at the exptration datę or time. 
pH (791): between 3*8 and 7*5* 

Radiochemical purity— 

Phosphate buffer—OlssoWe 2.6 g of monobasic sodium 
phosphate and 3.0 g of anhydrous dibasic sodium phos- 
phate in water to make 1000 mL Adjust, if necessaiy, by 
the addition of 0*2 M phosphoric acid or 0.2 M sodium 
hydroxide, to a pH of 6.8 ± 0.05. 

Procedurę —Soak a 2*5* x 17.0-cm cellutose polyacetate 
strip En 100 mL of Phosphate buffer for 10 to óOminutes. 
Remove the strip with rorceps, taking care to handle the 
outer edges only. Place the strip between two absorbent 
pads, and biot to remove excess solution. Attach the strip to 
the support bridge of an electrophoresis chamber contain- 
ing Phosphate buffer in each side of the chamber. Ensure 
that each end of the strip is in contact with Phosphate 
buffer. Mark the application linę near the cathode end of the 
strip. Apply as a spot 1 pL of a 1 in 1000 solution of ama- 
ranth In Phosphate buffer. Adjacent to this, apply as a nar- 
rnw strpak 5 |il of Injection having an activity of about 1 
mCi per mL, prevlously diluted with salinę TS, if necessary* 
Attach the chamber cover, and perform the electrophoresis 
at 300 volts untii the amaranth (red dye) has moved about 
four-fifths of the length of the strip* Remove the strip from 
the chamber, and biot the ends on paper towels* Using a 
suitable scanner and counting assembly, determine the radi- 
oactivity distributron. Labeled technetium pentetate mi- 
grates a distance that is 0.9 rełative to that of amaranth* 
Hydrolyzed technetium Tc 99m is located at the origin and 
pertechnetate migrates a distance that rs 0.7 relative to that 
of amaranth: the sum of the percentages of radioactivity of 
hydrolyzed technetium Tc 99m and pertechnetate is not 
greater than 10.0% of the total radioactivity on the strip. 
Biólogical distribution—Inject intravenously between 
0.075 M8q and 0.75 MBq (2 pCi and 20 pCi) of Injection, 
in a voiume not exceedlng 0*2 mL, into the taudal vein of 
each of three 20- to 25-g mice. Approximately 10 to 
15 minutes after injection, place each anlmal in a suitable 
Container and count the radioactivitv of each with an appro* 


priate radiation detector, using the same counting geome¬ 
try, in order to determine the total activity injected. Approx- 
imately 24 hours after injection, repeat the radioactivity 
counting of each animaf, as above. After correcting for de¬ 
cay, determine the percentage of radioactivity retained m 
each ani mai 24 hours after injection by the formula: 

100 ( 4 / 0 ) 

in which A is the net radioactivity, in counts per minutę 
(corrected for decay), in the animal at 24 hours, and B is the 
total radioactivity, in net counts per minutę, at the time of 
injection* The percentage of injected radioactivity retained 
24 hours after administration is not greater than 5.0% of 
the injected activity in any of the animals. 

Other requirement$—It meets the requirements of the 
tests for Radionudide Identification and Radionudidic purity 
under Sodium Pertechnetate Tc 99m Injection . It meets the 
requirements under injections and Implanted Drug Products 
(1), except that it may be distributeo or dispensed prior to 
completion of the test for Sterility, the latter test berng 
started on the day of manufacture, and except that it is not 
subject to the recommendation on Container Content 


Change ta read: 

Assay for radioactivity *(see Rodioactiwty (821))* <cn urny- 
2oi7) —Using a suitable counting assembly (C n 
determine the radioactivity, in MBq (pG) per mL, of Injec- 
tion by use of a calibrated system* 


Sodium Pertechnetate Tc 99m Injection 

Partechnetic acid (H^TcO*), sodium salt, 

Sodium pertechnetate (Na^TcOj) [23288-60-0], 

» Sodium Pertechnetate Tc 99m Injection is a 
sterile solution, suitable for intravenous or orał 
administration, containing radioactive technetium 
( 99r "Tc) in the form of sodium pertechnetate and 
sufficient Sodium Chloride to make the solution 
isotonic. Technetium 99m is a radioactive nudide 
formed by the radioactive decay of molybdenum 
99, Molybdenum 99 is a radioactive isotope of 
molybdenum and may be formed by the neutron 
bombardment of molybdenum 98 or as a prod- 
uct of uranium fission. 

Sodium Pertechnetate Tc 99m injection con¬ 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
99m Tc at the datę and hour stated on the label. 
Other Chemical forms of 99m Tc do not exceed 
5 percent of the total radioactivity. 

Packaging and storage—Preserve in smgle-dose or multi- 
ple-dose containers. 

Labeling—If intended for mtravenous use, label it with the 
Information specified for Labeling (7), Labels and Labefing for 
fnjectable Products. Label it aiso to indude the following: the 
time and datę of calibration; the amount of ""Tc as sodium 
pertechnetate expressed as total megabecguerels (miilicu- 
ries) and as megabecquerels (millicuries) per mL on the datę 
and at the limę of calibration; a statement of the intended 
use, whether orał or intravenous; the expiration dale; and 
the statement "Caution—Radioactive Materiał." If the Injec- 
tion has been prepared from molybdenum 99 produced 
from uranium fission, the label so States* The labeling indi- 
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cates that in making dosage calculations, correction rs to be 
madę for radioactive decay, and also indfcates that the radl 
oactive half-life of 99m Tc is 6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

RadlonucHde Identification (see Radioactiwty <821»—(ts 
gamma-ray spectrum is identical to that of a specimen of 
99m Tc that exhibits a major photopeak having an energy of 
OJ 40 MeV. 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
content h not morę than 1 75 /V USP Endotoxin Unit per ml 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH (791): between 4*5 and 7.5* 

Radiochemical purity—Place a volume of Injection, ap- 
propriately diluted, such that it provides a count ratę of 
about 20,000 counts per minutę, about 25 mm from one 
end of a 25- x 300-mm strip of chromatographic paper (see 
Chromotography (6 21))* Develop the chromatogram over a 
suitable period of time bv ascending chromatography, using 
a mixture of acetone and 2 N hydrochloric acid (80:20). Al- 
Iow the chromatogram to air-dry. Determine the radioactiv- 
ity distribution by scanning the chromatogram with a suita- 
bfe coiiimated radiation detector The radioactivity of the 
pertechnetate band is not less than 95% of the total radio- 
activity in the test specimen. The R F value for the pertechne¬ 
tate band (approxtmate!y 0,9) falls within ±10,0% of the 
vaiue found for a known sod tum pertechnetate Tc 99m 
specimen when determined under identical conditions. 


Change to read: 

Radionuclldtc purity—Using a suitable counting assembly 
*• (cn i.Mt^ 2 oi 7 > determine the radioactivity of each radionu- 
clidic impurity, in kRq per MBq (pCi per mCi) of technetium 
99 m, in the Injection by use ot a cafibrated system as di- 
rected under Radhactmty (821). 

For Injection prepared from technetium 99m deńved from por¬ 
em molybdenum 99 formed os o result of neutron hombard - 
ment of stable moiybdenum — 

molybdenum 99— The presence of molybdenum 99 in the 
Injection ts shown by tts charatteristic gamma-ray spectrum, 
The most prominent photopeaks of this radioacttve nuclide 
have energies of 0.181, 0.740, and 0.780 MeV. Molybde¬ 
num 99 decays with a radioactive half-life of 66.0 hours. The 
amount of molybdenum 99 is not greater than 0 15 kBq 
per MBq (OJ 5 |iG per mCi) of technetium 99m per admln- 
istered aase in the Injection, at the time of administratfon, 
OTHER CAMMA-EMUTINC RADIONUCLIDIC IMPURITIES—The total 
amount of other gamma-emitting radtonuclidic impurities 
does not exceed 0.5 kBq per MBq (0.5 pCi per mCi) of 
technetium 99m, and does nol pxcppd 92 kBq (2.5 LiCi) per 
administered dose of the Injection, at the time of adminis- 
tration. 

For Injection prepared from technetium 99m derived from por - 
ent molybdenum 99 formed as o result of uranium fission — 
Gammo- and beta-emitting impurities — 

molybdenum 99— The Injection meets the requirements set 
forlh for the Injection prepared by neutron irradiation of 
stable molybdenum (see roregoing). 

IODINE 131 —The most prominent photopeak of this radio- 
active nuclide has an energy of 0.364 Mev. lodine 131 de¬ 
cays with a radtoactive half-life of 8.08 days. The concentra- 
tion of iodine 1 31 is not morę than 0.05 xBq per MBg (0.05 
pCi per mCi) of technetium 99m, at the time of administra- 
tion, 

RUTUENiUM 103—The most prominent photopeak of this ra- 
dioactive nuclide has an energy of 0.497 Mev, Ruthenium 
103 decays with a radioactive nalMife of 39,5 days, The 
concentration of ruthenium 103 is not morę than 0.05 k8q 


pe r MBq (0.05 pCi per mCi) of technetium 99m, at the 
time of administration. 

stronuum B9—Determine the presence of strontium 89 in 
the Injection by a counting system appropriate for the de- 
tection of particulate radlations. Strontium 89 decays by a 
beta emission with a maximum energy of 1,463 MeV, and a 
radioactive half-ltfe of 52.7 days. Strontium 89 may be pres- 
ent in a concentration of not morę than 0.0006 kBq per 
MBq (0,0006 pCi per mCi) of technetium 99m, at the time 
of administration, 

strontium 90 —Determine the presence of strontium 90 in 
the Injection by a counting system appropriate for the de- 
fection of particulate radlations* Strontium 90 decays by a 
beta emission with a maximum energy of 0.546 MeV, and a 
radioactive half-life of 27.7 years. Strontium 90 may be pres- 
ent in a concentration of not morę than 0.00006 kBq per 
MBq (0,00006 fiCi per mG) of technetium 99m, at the time 
of administration, 

ALL OTHER RADIONUCLIDIC IMPURITIES— Not morę than 0,01% 
of all other beta and gamma emitters is present at the time 
of administration. Not morę than 0.001 Bq of gross alpha 
impurity per 1 MBq (or 0,001 nCi of gross alpha impurity 
per 1 mCi) of technetium 99m is present at the time of 
administration. 

CKemical purity— 

Aiuminum (To be determined if separatton is actom- 
plished by an alumina colurnn in the preparation of the In- 
jection)— 

ALUMJNUM STANDARD SGLUTION“DlSSOlve 35.17 mg, 3CCU- 
rately weighed, of aiuminum potassium sulfate 
dodecahydrate in water to make 1000,0 mL. Each mL of this 
soiution contains 2 pg of Al. 

PROCEDURĘ— Pipet 10 mL of Aiuminum standard soiution 
into each of two 50-mL volumetnc flasks. To each fiask add 
3 drops of methyl orange TS and 2 drops of 6 N ammonium 
hydroxide, then add 0,5 N hydrochloric add, dropwise, un- 
til the soiution turns red. To one fiask add 25 ml of sodlum 
thioglycoiate TS, and to the other fiask add 1 mL of edetate 
disodium TS, To each fiask add 5 ml of eriochrome cyanine 
TS and 5 ml of acetate buffer TS, and add water to volume. 
Immediately determine the absorbance of the soiution eon- 
taining sodium thioglycolate TS at the wavelength of maxi- 
mum absorbance at about 535 nm, with a suitabie spectro- 
pho-.ometer, using the soiution eon taining the edetate 
disodium TS as a blank. Repeat the procedurę using two 
I.G-mL aliquots of Injection. Calcuiate the guantity, In fig 
per mL, of aiuminum in the Injection taken by the formula: 

20(7W T s ) 

in which T v and Ts are the absorbances of the soiution from 
the Injection and the soiution containing the aiuminum 
standard, respectiveiy. The concentration of aiuminum ion 
in the Injection is not greater than IDjig per ml 

Methyl ethyl ketone (To be determined if separation is ac- 
complished by liquid-liquid extraction in the preparation of 
the Injection)—Place 1,0 mL of the Injection in a suitable 
Container, and di lute with water to 20.0 mL Add 2.0 mL of 
1 N sodium hydroxide, mix, Lhen add 2.0 mL of OJ N lo¬ 
dine, dropwise, and again mix. At the same time, prepare a 
standard by placing 1.0 mL of a soiution of methyl etnyl 
ketone (1 in 1000) in a similar Container and diluting with 
water to 20.0 mL. Add 2.0 mL of 1 N sodium hydroxidą 
mix, then add 2.0 mL of 0 J N iodine, dropwise, and again 
mix. After 2 minutes, the tur bid ity of the test specimen does 
not exceed that of the standard (0,1%). 

Other reąuirements —It meets the reguirements under In* 
jections and tmpianted Drug Products (1), except that the In- 
jecticn may be distributed or dispensed prior to the comple^ 
tion of the test for Sterility, the latter test being started on 
the day of manufacture, and except that it is not subject to 
the recom menda tion on Container Content 
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Change ta read: 

Assay for radioacfiv!ty *(5ee fladfooctrwty (821»* ecni-m^ 
2 oi 7 )—Using a suitable counting assembly • ten t-MAy-w?), 
determine the radioactivity, in MBq (mCi) per ml, m Injec- 
tion by use of a calibrateo system. 


Technetium Tc 99m Pyrophosphate 
Iniection 

» Technetium Tc 99m Pyrophosphate Injection is 
a stenie, aqueous solution, suitable for mtrave- 
nous administration, of pyrophosphate that is ia- 
be!ed with ""Tc. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as pyrophosphate 
expressed in megabecquerels (microcuries or mil- 
licuries) per mL at the time indicated in the label- 
ing. It may contain antimicrobial agents, buffers, 
reducing agents, and stabilizers. Other Chemical 
forms ot radioactivity do not exceed 10.0 percent 
of the total radioactivity. 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, at a temperaturę between 2° and 8°. 
Labeling—Label it to include the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of ,9m Tc as labeled tetrasodium pyrophosphate ex- 
pressed as total megabecquerels (microcuries or millicuries) 
and concentration as megabecquere!s (microcuries or milli¬ 
curies) per mL at the time of calibration; the expiration datę 
and time; and the statement "Caution—Radioactive Mate¬ 
riał." The labeling indicates that in making dosage calcula- 
tions, correction is to be madę for radioactive decay, and 
also indicates that the radioactive half-life of 99ni Tc is 
6.0 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
content is not morę than 175/VUSP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mil, at the expiration datę or time. 
pH (791): between 4.0 and 7.5. 

Radiochemical purity—The determination of radiochemi- 
cal purity for this product requires the use of two separate 
rhromatography Systems. 

System 4—Under an atmosphere of nitrogen, place a 
measured volume of Injection, appropriately diluted, such 
that it provides a count ratę of about 20,000 counts per 
minutę, about 20 mm from one end of a thin-layer cnro- 
matographic strip impregnated with silica gel (see Chroma- 
tography (621», and allow to dry. Develop the chromato- 
gram over a suitable period by ascending chromatography, 
using salinę TS, and dry it unaer nitrogen. Determine the 
radioactivity distribution by scanning Lne chromatogram 
with a suitable coilimated radiation detector. Hydrolyzed 
Tc 99m and technetium-tin colloid are iocated at the origin 
(RfO to 0.1). 

System B —Proceed as directed for System A, except to 
devetop the chromatogram in a mixture of methanoi and 
acetone (1:1). Free pertechnetate is Iocated at the solvent 
front. The sum of the percentage of radioactivity at the ori¬ 
gin in System A plus the percentage of radioactivity at the 
solvent front in System B is not greater than 10.0%. 


Biological distribution—Inject intravenousiy between 
0.075 MBq and 75 MBq (2 pCi and 2 mCi) of Injection, in a 
vo!ume not exceeding 0.2 mL, into the caudal or external 
jugular vein of each of three 175- to 250-g rats. Approxi- 
mately 1 hour after the injection, sacrifice the animals, and 
carefully remove the liver, both kidneys, and one femur of 
each by dissection, freeing the femur from soft tissue. Re- 
move the taił 20 to 30 mm above the injection site, and 
discard. Place each organ, both kidneys, and the remaining 
carcass in separate, suitable counting containers, and deter¬ 
mine the radioactivity, in counts per minutę, in each Con¬ 
tainer with an appropriate detector, using the same count¬ 
ing geometry. Determine the percentage of radioactivity in 
the Rver, kidneys, and femur taken by the formula: 

100(4/ B) 

in which 4 is the net radioacthrity, in counts per minutę, in 
the organ, and B is the total radtoactivity, in counts per 
minutę, in the (iver, kidneys, femur, and carcass. Not morę 
than 5.0% of the total radioactivity is found in the !iver or 
in the kidneys, and not less than 1.0% of the total radioac- 
tivity is found in the femur, in not fewer than 2 of the rats. 
Other requirements—It meets the requirements of the 
tests for Radionuclide Identification and Radionudidic purity 
under Sodium Pertechnetate Tc 99m Iniection. It meets also 
the requirements under injections and Implanted Drug Prod¬ 
ucts ( 1 ), except that it may be distributed or dispensed prior 
to compietion of the test for Sterility, the latter test being 
started on the day of finał manufacture, and except that it is 
not subject to the recommendation on Container Content. 


Change to read: 

Assay for radioaetivity # (see /tod/ooct/W(y^821 ))# ( cn 
3 oi 7 )—Using a suitable counting assembly *• ;cn t-M*y- 20 i?)r 
determine the radioactivity, in MBq (pCi) per mL, of the 
Injection by use of a calibrated system. 


Technetium Tc 99m (Pyro- 

and trimeta) Phosphates iniection 

» Technetium Tc 99m (Pyro- and tri meta-) 
Phosphates Injection is a sterile, aqueous solu¬ 
tion, suitable for intravenous administration, 
composed of sodium pyrophosphate, sodium 
trimetaphosphate, and stannous chloride labeled 
with radioactive Tc 99m. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as phosphate ex- 
pressed in megabecquerels (microcuries or milli¬ 
curies) per mL at the time indicated in the label¬ 
ing. Other Chemical forms of radioactivity do not 
exceed 10.0 percent of the total radioactivity. 

USP Reference standards <11)— 

IISP Endotoxin RS 

pH <791): between 4.0 and 7.0. 

Radiochemical purity—Place a measured volume of Injec* 
tion, appropriately diluted, such that it provides a count ratę 
of about 20,000 counts per minutę, about 10 mm from one 
end of a 10- x 50-mm strip of chromatographic paper (see 
Chromatography <621», and immediately develop the chro¬ 
matogram over a period of 3 to 5 minutes by ascending 
ciromatography, using salinę TS, and air-dry. Determine the 
radioactivrty distribution by scanning with a suitable coli*- 
mated radiation detector. Not morę than 10,0% of the total 







radloactwity is found at the point of application. Simifarly 
prepare a second strip, and thoroughly dry the spot with 
nilrogen. Devefop the chromatogram over a period of 35 to 
45 seconds by ascendtng chromatography, using freshly dis* 
tilled methy! ethyl ketone, and aliow to cfry. Determine the 
radioaetivity distribution as previously directed. Not less 
than 90.0% of the total radioactivity is found at the point of 
application. 

Other req uirements—IL meets the reguirements of the 
Łests for Rodionucfide identification and Radionudidic purity 
under Sodium Pertechnetote Tc 99m Injection, and the re- 
uirements of the tests for Packaging and storage, Labeling, 
acteria! endotaxins, Bialogical distribution, and Assay for radb 
oactwity under Technetium Tc 99m Pyrophosphate Injection . It 
meets the reąuirements under Injections and Impianted Drug 
Products (1), extept that it may be distributed or dispenseo 
rior to compfetion of the test for 5fer/%, the latter test 
eing started on the day of manufacture, and except that it 
is not subject to the recommendation on Container Content 


Technetium Tc 99m Red Blood Cells 
Injection 

» Technetium Tc 99m Red Blood Cells Injection is 
a preparation of anticoagulated whole blood that 
is labeled with 99lT1 Tc. The cells are prepared for 
labefina by collection of an autologous sample of 
whole Blood, which is anticoagulated with Hepa- 
rin Sodium or anticoagulant dextrose sofution. 

Technetium Tc 99m Red Blood Cells Injection 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled conoentration 
of 99m Tc as labeled blood cells expressed in 
megabecguerels (or in microcuries or millicunes) 
per mL at fhe time indicated in the labeling. It 
may contain anticoagufants, such as heparin or 
anticoagulant citrate solution, chelating agents, 
stannous chlortde, and sodium hypochlorite* 
Other Chemical forms of radioactivity do not ex- 
ceed 10.0 percent of the total radioactivity. 

When derived from donor blood, its production 
and distribution derived from donor blood are 
subject to federal regulations (see Biologics (1041) 
ano Radioactivity <821)). 

Caution—A strict aseptic techniąue must be fol - 
lowed for collection of the blood sample , along with 
the processing steps reguired to labci it with Tech¬ 
netium Tc 99m. The blood samples must be labeled 
with the no me of the patient and patient'* identifi- 
cation codę to prevent administration of the sample 
to othec than the intended patient . In the event 
that donor blood is used t it must first be tested for 
viral contaminants and carefully typed and cross- 
matched to ensure compatibility with that of the 
recipient 

Packaging and storage—Preserve in adeguately shielded 
singJe-dose or multiple-dose containers, at controfled room 
temperaturę. 

Labeling—Label it to rnclude the following in addition to 
the Information specified for Labeling ( 7), Labels and Labeling 
for Injectable Products: the patient's name and identification 
number; the type of anticoagulant used; the time and datę 


of calibration; the amount expressed as total megabecquer- 
els {or microcuries or millicunes) and concentration as 
megabecciuerels (or microcuries or millicuries) per mL at the 
time of calibration; the expiration datę; and the statement 
"Caution—Radioacttve Materiał." The labeling indicates that 
in making dosage cakulations, correction is to be madę for 
radioactive decay, and also indicates that the radioactive 
haf-life of 99rt1 Tc is 6*0 hours. 

USP Reference standard* (11)— 

USP Endotoxln RS 

Clarity and color of solution—Observe the appearance 
and color of the supernatant diluted piasma obtained In the 
Radiochemicaf purity test procedurę. The diluted piasma is 
elear and has a colorless to a very slight pink or yeilow 
appearance. Samples that produce a distinctive red colora- 
tion are not acceptable for administration. 

Bacterial £ndofoxins Test (85)—It contains not morę 
than 175/1/ USP Endotoxm Unit per mL of the Injection, 
when compared with the USP Endotoxln RS, in which V is 
the maximum recommended total dose, in mL, at the exph 
ratbn datę or time. 
pH (791): between 5.5 and 8.0. 

RadiochemteaJ purity—Transfer 0.2 ml of the Injection to 
a centrifuge tubę containing 2 mL of 0.9% sodium chloride 
solution. Centrifuge for five minutes, and carefully with dra w 
the diluted piasma by pipet. Measure the radioactivity in the 
piasma and red blood cells separately in a suitable counter, 
Calcuiate labeling efficiency by the formula: 

100[4flgc / {Amc + 4^)] 

in which is the activity rn the red blood cells, and A P is 
the activity in the piasma. Not less than 90% of the 99m Tc 
present in the Injection is bound to the red biood cells. 
Other reguirements—It meets the reąuirements of the 
tests for Radionudide identification and Radionudidic purity 
under Sodium Pertechnetote Tc 99m injection. It meets also 
the req uirements under injections and fmpfanted Drug Prod¬ 
ucts (1), except that it may be distributed or dispensed prior 
to completion of the test for Sterility, the latter test belng 
sta red on the day of finał manufacture, and exeept that it is 
not subject to the recommendation on Container Content . 


Change ta read : 

As say for radloactivity # {see RadioactMty {821})# ( cn i mj>- 
2flii7^4Jsing a suitable counting assembly ** ( ck i ?), 
determine the radioactivity, in MBq (or pCi) per ml, of the 
Injection by use of a calibrated system. 


Technetium Tc 99m Sestamibi Injection 



HjC CHj 


C»Hj«N*0^ 9m Tc 

Techietium(1 +)- 99m 7c,hexakis(1 -isocyano-2-methoxy‘ 

2- met hyI p ro p a ne) (O C-6-11)-. 
Hexakis(2-memoxy‘2methylpropyl isocyanide)[ 99m Tc]techne 
tium(1+) [109581-73-9]. 


USP Monographs 






» Technetium Tc 99m Sestamibi Injection is a 
sterile, acjueous solution of tetrakis(2-methoxy- 
isobutyl isonitrile) copper (I) tetraffuoroborate 
that is labeled with 99m Tc suitable for mtravenous 
administration. It contains not less than 90 per- 
cent and not morę than 110 percent of the la¬ 
beled amount of 99m Tc as a complex with ses¬ 
tamibi, expressed in megabecquerels (or in 
milicuries) per mL at the time indicated in the 
labeling, It contains reducing agents, a buffer, 
and an inert filier. Other Chemical forms of radio- 
activity do not exceed 10 percent of the to tal 
radioactivity. 

Pacltaging and storage—Preserve in slngle-dose or multi- 
ple-dose containers. 

Labeling—Label it to include the followmg, in addition to 
the informatton specified for Labeling (7), Labels and Labeling 
for Injectabte Products : the time and datę of constitution; the 
volume of constitution; the amount of " m Tc as labeled ses¬ 
tamibi expressed as total megabetquerels (or millicuries) per 
mL at the time of constitution; the expiration datę and 
time; the lot number; and the statement "Caution—Radlo- 
active Materiał." The labeling indicates that in making dos- 
age calculations, correction is to be madę for radioactive 
decay, and ajso indicates that the radloaotive half-łife of 
" m Tc is 8.0 hours. 

USP Reference stanrfards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1 75/V USP Endotoxin Units per ml, in which V is the 
maximum recommended total dose, in ml, at the expira- 
tion datę or time. 

pH (791): between 5,0 and 6.0, 

Radiochemical purity— 

Preparation of the test viais —Constitute each of 4 viais 
with 1 mL (1875 ± 187.5 MBq, or 50 ±5 mCt) of Sodium 
Pertechnetate Tc 99m Injection. Heat the vials in boiling 
water for 10 minutes. After heating, alłow the vials to cool 
to room temperaturę for 15 minutes. 

Method 1 (Thin-layer chroma tography)—Apply 1 to 2 jaL 
of Injection about 1 cm fram the faottom of a 25-mm x 
7.75-cm reverse-phase chromatographic piąte, and allow to 
dry (see Chmmatography (62 1}). Position the piąte in a chro¬ 
matographic chamber and deve!op the chcomatograms in a 
freshly prepared (not morę than 4 hours) so!vent system 
consisting of a mixture of acetonitrile, methanof, 3.85% am- 
monium acetale, and tetrahydrofuran (4:3:2:1) until the sol- 
vent front has moved about 6 cm from the origin, Remove 
the piąte and aliow it to air-dry. Determine the radioactivity 
distribution by scanmng the chromatogram with a suitable 
radfation detector, A mean of not less than 90% (aiea %) of 
the radioactMty is found at an Rf value between 03 and 
0,6, Free pertechnetate Is located at about the 03 to TO, 
and radiocofloid is located at about Rf 0 to 0.1. The sum of 
the mean percentages of free pertechnetate and colfoid 
does not exceed 10%. 

Method 2 (High-pressure iiquid chmmatography)— 

mobile phase —Prepare a ftltered and degassed mixture of 
methanol, 0.05 M ammonium sulfate solution, and acetonh 
trife (45:35:20). Make adjustments if necessary (see System 
Suitablity under Chromatography (621)). 

chromatographic system (see Chmmatography (621 »— 

The liguid chromatograph is eąuipped with a 3,9-mm x 
30-cm column that contains 10-pm packing LI. It is also 
eguipped with a flow-through gamma-ray detector. The 
ftow ratę is about 2 mL per minutę. If 95m Tc pentamibi 
dimethylvinyl isonitrite is present, the relative retention be¬ 
tween the "^Tc sestamibi peak and the 99m Tc pentamibi 
dimethvlvinvi isonitrile oeaK is 13 to 1.5. 


PROCEDURĘ —Inject about 5 pL (9375 MBq or 250 jiCi) of 
Sodium Pertechnetate Tc 99m injection into the chromato¬ 
graph, and adjust the integrator/recording device so that 
the peak is 25% to 100% of fuli scalę, Separately inject 
ecjual volumes (about 5 pL, 9 3 75 MBq, or 250 pCi) of the 
injection under test into the chromatograph, record the 
chromatograms, and measure the area percentage for all of 
the peaks present, The retention time for " m Tc sestamibi is 
about 5 to 10 minutes. The retention time for ""Tc 
pentamibi dimethykinyf isonitrile is about 6 to 13 minutes. 
Correct for the presence of colioid, which is not measured 
by this method, taken by the equation: 

Q= [(100%) -(AJ]/100 

ir which Cr is the correction factor, and Ą is the mean area 
percentaae for the colioid obtained from Method L Obtain 
correctecTarea percentage by multiplying the correction fac¬ 
tor (O) by the area percentage of the peaks present in the 
chromatogram. A mean of not less than 90% (corrected 
area percentage) of the total radioactivity is represented by 
sestamibi, and a mean of not morę than 5% (cor¬ 
rected area percentage) of the total radioactivity is present 
as 39(Tł Tc pentamibi dimethyMny) isonitrile. 

Other reqylrements—It meets the requirements of the 
tests for Radionuclide Identification and Rodionucfidic purity 
under Sodium Pertechnetate Tc 99m injection. It meets also 
the reguirements for Injections and (mpianted Drug Products 
(1), except that it may be distributed and dispensed prior to 
the compJetion of the test for Steriiity, the latter belng 
slarted on the day of manufacture, and except that it is not 
subject to the recom menda don on Container Content. 


Change to read: 

Assay for radioactivity # (see Radioactmty (821))# ( cn t^ y - 
20 ]■/}—Using a suitable counting assembly *« tcN 1 ^- 201 ?}/ 
determine the radioactivity, in MBq (or in mCi) per mL, of 
the Injection by use of a ca libra ted system. 


TecSiinetium Tc 99 m Suecimer Injection 

meso-2,3-D[mercaptosuccinic acid, 59m Tc complex. 

» Technetium Tc 99m Suecimer Injection is a 
sterile, elear, colorless, aqueous solution of suc- 
cimer complexed with 99m Tc. It is suitable for im 
travenous administration. It contains not less 
than 85.0 percent of the labeled amount of 99rT1 Tc 
as the suecimer complex expressed in megabec- 
querels (microcuries or millicuries) per mL at the 
time indicated in the labeling. It may contain re¬ 
ducing agents. Other Chemical forms of radioac- 
ttvity do not exceed 15.0 percent of the total 
radioactivity. 

Packaging and storage—Preserve in single-dose contain¬ 
ers, at a temperaturę between 15° and 30°. Do not freeze 
or storę above 3G C . Protect from light. 

Labeling—Label it to Include the following, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of ^Tc as labeled suecimer expressed as total 
megabecąuerels (microcuries or milficunes) and co n centra- 
tion as megabecguerels (microcuries or miHkuries) per mL 
at the time of cahbration; the expiration datę and time; and 
the statement "Caution—Radloactive Materiał." The labeling 
indicates that in making dosage calcuiations, correction is to 
be madę for radioactlve decay, and also indicates that the 





radioactive half-life of " m Tc is 6,0 hours. In addition, the 
labefinq States that it is not to be used if discoloration or 
particuTate matter is observed. [NOTĘ—A beyond-use time of 
30 minutes shall be stated on the label upon constitution 
with Sodium Pertechnetate Tc 99m Injection.] 

USP Reference standards {11)— 

USP Endotoxin RS 

Bacteriai Endotoxins Test (85)—The limit of endotoxin 
content Es not morę than 1 75/USP Endotoxm Unit per mL 
of the injection, when compared with the USP Endotoxin 
RS, in whrch V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH (791): between 2.0 and 3,0. 

Radiochemical purity—Activate a 65- x 95-mm silicie 
acid thin-layer chromatographic piąte by heating at 
100-110° for 30 minutes. Cool over silica gel and immedi- 
ately apply 1 pL of Injection, appropriately diluted, if neces- 
sary, to a radioactive concentratEon of 18*5 to 370 MBq (0.5 
to 10 mG) per ml, about 17 mm from one end of the 
chromatographic piąte, and alfow to dry. Develop the chro- 
matogram over a period of about 30 to 45 minutes by as- 
cending chromatography, usincj n-butanol saturated with 
0*3 N nydrochloric acid, and air-dry. Determine the radloac- 
tfve distribution by scanning the chromatogram with a suit¬ 
able coilimated radiation detector. Not less than 85% of the 
total radioactivity is found as succimer at an R f between 
0.45 and 0*70. Hydrolyzed ""Tc is located at the origin (R f 
0 to 0,15) and the unbound " m Tc is located at the solvent 
front (Rf 1.0), 

Biological distribution—Inject intravenously between 3.7 
MBci and 92.5 MBq (100 pCi and 2500 pCi) of Injection, in 
a volume of 0*2 to 0,25 ml, into the caudai vein of each of 
three 125-g to 225-g anesthetized Sprague-Dawley femafe 
rats. Clamp the opening of the urethra with a hemostat. 
Sacrifice the animals 1 hour after the injection, and carefully 
remove fhe kidneys, bladcier, and liver and spleen of each as 
three separate organs by dissections. Place each organ and 
the remaining carcass (exduding the taił) in separate, suita- 
ble counting containers, and determine the radioactivity, in 
counts per minutę, in each Container with an appropriate 
detector, using the same counting geometry. Determine the 
pereentage of administered radioactive dose in each organ: 
not less than 40% of the administered radioactive dose is 
found in the kidneys and a ratio of not less than 6:1 of the 
administered dose Es found in the ratio kidneys/(!iver and 
spleen), in not fewer than two of the animals. 

Ot Ker recfuirements—II meets the reguirements of the 
tests for Radionudide Identification and Radtonudidic purity 
under Sodium Pertechnetate Tc 99m Injection, It meets also 
the requirement$ under Injections and tmpfanted Drag Prod¬ 
ucts (1), except that it may be distributed or dispensed prior 
to completion of the test for Sterility, the latter test being 
started on the day of finał manufacture, and except that it is 
not subjeet to the recommendation on Container Content. 


Change to read: 

Assay for radlMcthrtt y # (see RadioactiYity (821))# 
aotrr-Using a suitable counting assembly % 
determine the radioactivity, in M8q (pCi) per ml, of Injec- 
don by use of a ca libra ted system. 


Technetium Tc 99m Sulfur Colloid 
Injection _ 

Sulfur, colloida), metastable technetium-99 labeled 
[7704-34-9], 


» Technetium Tc 99m Sulfur Colloid Injection is a 
sterile, colloidal dispersion of sulfur labeled with 
radioactive 99m Tc, suitable for intravenous 
administration. 

Technetium Tc 99m Sulfur Colloid Injection 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled concentration 
of 99m Tc as sulfur colloid expressed in megabec- 
guerels (microcuries or millicuries) per mL at the 
time indicated in the labeling. It may contain 
chelating agents, buffers, ana stabilizing agents. 
Other Chemical forms of radioactivity do not ex- 
ceed 8 percent of the to tal radioactivity. 

notę—A gitate the Container before with dra w- 
ing the Injection into a syringe. 

Packaging and storage—Storę in single-dose or multiple- 
dose containers. 

Labeling—tabel li to Include the following, in addition to 
the information spedfied for Laheiing (7), Labefs and Labeling 
for tnjectable Products : the time and datę of calibratlon; the 
amount of " m Tc as sulfur co fiord expressed as total 
megabecquerefs (microcuries or millicuries) and concentra¬ 
tion as megabecguereJs (microcuries or millicuries} per mL 
at the time of calibration; the expiradon datę; and the state- 
ment "Caulion—Radioactń/e Materiał." The labeling indi- 
cates that m making dosage calculations, correction h to be 
madę for radioactive decay, and also indicates that the radl 
oactive half-life of ""'Tc is 6.0 hours; in addition, the tabel 
ing States that it is not to be used if floccuient materiał is 
visible and directs that the Container be agitated before the 
Injection is withdrawn into a syringe. 

USP Reference standards (1 I)— 

U5P Endotoxin R5 

Radionudide identifkation (see Radioactivity (821))—-It 
meets the requirements of the test for Radionudide Identifica¬ 
tion under Sodium Pertechnetate Tc 99m injection , 

Bacteriai Endofoxm$ Test (85)—The limit of endotoxin 
content is not morę than 1 75/17 USP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in whrch V is the maximum recommended total dose, in 
ml, at the expiration datę or time. 
pH (791): between 4.5 and 7.5. 

Radionudidic purity—It meets the reguirements of the 
test for Radtonudidic purity under Sodium Pertechnetate Tc 
99m injection, 

Radiochemical purity—Place a measured volume of Injec- 
tion, appropriately diluted, such that it provides a count ratę 
of about 20,000 counts per minutę, about 25 mm from one 
end of a 25- x 300-mm strip of chromatographic paper (see 
Chromatography (621}}, and allow to dry. Develop fhe rhro- 
matogram over a suftable period by ascending chromatog¬ 
raphy, using dilute methanol (8.5 in 10), and atr-dry. Deter¬ 
mine the radioactivity distribution by scanning the 
chromatogram with a suitable collimated radiation detector. 
Not less than 92% of the total radioacttvity ts found as sul¬ 
fur colloid (at the point of appłication), 

Biological distribution-—fnjecl intravenously between 
0*075 MBq and 0.75 MBq (2 pCi and 20 pCi) of the Injec- 
tion in a volume not exceeding 0*2 mL into the caudai vein 
of each of three 20-g to 25-g mice* Ten to 30 minutes after 
the injection, sacrifice the animals, and carefully remove the 
lfver and lungs of each by dlssection. Place each organ and 
remaining carcass in separate, suitable counting containers, 
and determine the radioactivity, in counts per minutę, in 
each Container in an appropriate sdntillation welt counter, 
using the same counting geometry. Determine the percent- 


USP Monographs 





age of radioactivity in the liver and the lungs taken by the 
formula: 

100 ( 4 / 5 ) 

in which A is the net radioactivity, in counts per minutę, in 
the organ, and B is the total radioactmty, In counts per 
minutę, in the lungs, liver, and carcass. Not less than 80% 
of the radioattivjty is found in the liver and not morę than 
5% of the radtoactivłty rs found in the lungs, in two of the 
mice. 

Other requirements— It meets the requirements under Im 
jections and Implonted Drug Products (1), except that the In- 
jection may be distributed or dispensed prior to compietfon 
of the test for Sterility , the latter test being started on the 
day of finał manufacture, and extept that it is not subject to 
the recom mendation on Container ContenL 


Change to read: 

Assay for radloact£vity # (see Radioaęt!vfty (871 )) • (C m i 
m in—Using a suitable counting assembly # (cn l-May-zoin, 
determine the radioactivity, in MBq (pCi) per mL, of Injec- 
tion by use of a calibrated system. 


Technetium Tc 99m Tetrofosmin 
Injection 

» Technetium Tc 99m Tetrofosmin Injection is a 
stenie aqueous sol u tion, suitable for rntravenous 
injection, that contains 99m Tc in the form of a 
comp!ex of tetrofosmin* It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 99m Tc as tetrofosmin com- 
piex expressed in MBq (or mCi) per ml at the 
datę and time indicated in the labeiing. It may 
contain red u ci ng agents, stabilizers, and buffers, 

It contains no antimicrobial agents. Other Chemi¬ 
cal forms of radioactivity do not exceed 10.0 per¬ 
cent of the total. 

Packaging and storage —Preserve in adequately shielded 
singie-dose or in multiple-dose containers. Protect from 
iight. Storę at a temperaturę not exceeding 25°. 

Labeiing—Label it to Include the folfowing, in addition to 
the Information specified for Labeiing (7), Labefs and Labellng 
for Injectable Products : the time and datę of calibration; the 
amount of 59m Tc as labeled tetrofosmin expressed as total 
MBq {or mCi) and the conccntration as mcgabecquerels per 
ml (or as mCi per mL) on the datę and time of calibration; 
the expiration datę and time; and a statement, "Caution— 
Radioactive Materiał/' The fabeling indicates that in making 
dosage calculations, correction is to be madę for radioactive 
decay, and also indicates that the radioactive half-life of 
" m Tc is 6.0 hours. 

USP Reference standards <11)— 

USP Endotoxin RS 

Bacterial Endotoxim Test (85)—The limit of endotoxin 
content is not morę than 1 75fV U$P Endotoxin Unit per ml 
of the Injection, when compared with USP Endotoxin RS, in 
which V ts the maximum recommended total dose, in mL, 
at the expiration datę or time. 
pH (791): between 8.3 and 9.1. 

Radiocheifrita! purlty —To determine the amount of free 
technetium, apply a 10- to 20-uL volume of Injection about 
3.0 cm from tne bottom of a 2- x 20-cm instant thin-layer 


chromatographic silica gel strip (see Chromatogmphy (621)). 
Immediately develop the chromatogram by ascending chro- 
rratography to a height of 15 cm using a solvent system 
consisting of a mixture of acetone and dichloromethane 
(35:65). Al Iow the chromatogram to air-dry. Determine the 
radioactivity distribution of tne chromatogram by scanning 
with a suitable radiation detector. The value of the tech¬ 
netium Tc 99m tetrofosmin spot is approximatdy 0.5: the 
sum of radioactmty at the $o!vent front (unbound 
pertechnetate) and the origin (reduced hydrolyzed techne¬ 
tium and hydrophilic impurities) is not morę tnan 10%. 
Other reguirements—It meets the requirements for Radio- 
nttdide Identification and Radionudidic purity under Sodium 
Pertechnetate Tc 99m Injection. It meets also the reguire- 
ments under Injections and implonted Drug Products (1), ex- 
cept that it may be distributed or dispensed prior to com- 
pletion of the test for Steniity f the latter test being started 
on the datę of manufacture. 


Change to read: 

Assay for ractfoactJvBty *(see Radioactmty (821))* 
lor^r^Using a suitable counting assembly % <cn i.May- 2017 ), 
determine the radioactivily, in MBq (fiCi) per mL, of the 
Injection by use of a calibrated system. 


Telmisartan 


CU. 



C 33 H 30 N 4 O 2 514.62 

[l,1'-Biphenyl]-2<arboxylic acid, 4'-[0,4'-dimethyl-2'-propyl 
[2,6'-bi-1 H-benzimidazol]-! '-yl)methyl-]; 
4'-[[4-Methyl-ó-(1-methyl-2-benzimidazolyl)-2-propyL 
1 -benzimidazolyl]methyl]-2-biphenyicarboxy|jc acid 
[14470] -48-4]/ 

DEFINITION 

Telmisartan contains NLT 98.0% and NMT 101.0% of 
calcuiated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K): lf the spectra obtained 

shows differences, proceed with the samples prepared as 
follows. Separately Hksnlve a guanlity of USP Telmisartan 
R5 and the Telmisartan sample in alcohoL [NOTĘ— Heat- 
ing the soiution may be necessary for complete dissolu- 
tion.] Cool the soiution in an ice bath, filter the crystals, 
and dry at 105°* 

* B. The retention dme of the major peak from the Sample 

soiution corresponds to that from the Standard solution , 
as obtained in the test for Organie Impurities. 

ASSAY 

* Procedurę 

(See Utrimetry (541).) 

Sample soiution: 190 mg of Telmisartan in 5 mL of am 
hyorous formie acid. Dii u te with 75 mL of acetic 
anhydride. 

Analysis: Titrate with 0.1 M perchloric acid versus a 
blank determination under the same conditions. Each 
mL of 0.1 M perchloric acid is equivalent to 25.73 mg 
Of CJ 3 H 30 N 4 O 31 . 







Acceptance criteria: 98.0%-T01,0% on the dried basis 

IMPURITIES 

* Residue on IGNITJON (281): NMT 0.1%, A 1-g sample is 
used- 


Delete the folłowing: 


Cs = concentration of USP Telmisartan RS in the 
Standard solution 

C u - concentration of Telmisartan in the Sample 
solution 

Acceptance criteria: See Tobie 2. [NOTE—Calculate the 
total impurities from the sum of al! impurity peaks 
greater tban or egual to 0,05%.] 


** Heavy Metals, Metbod I! (231): NMT 10 ppm* * ( 0 ^\ i- 

Jan 2018 ) 

* Orcanec Impurities 

[Notę —Freshly prepare sample Solutions, and protect 
from light.] 

Solution A: 2,0 g of monobaslc potassium phosphate 
and 3.8 tj of sodium 1-pentanesulfonate in 1 L of water. 
Adjust with 1 M phosphoric acid to a pH of 3.0. 
Solution B: Acetonitrile and methanol (4:1) 

Mobile phase: See Tobie L 


Tubie 1 


Time 

(min) 

Solution A 

<%V 

Solution ti 

(%) 

0 

70 

30 

2 

70 

30 

27 

20 

80 

32 

20 

80 

32.1 

70 

30 

37 

70 

30 


System suttability solution: DissoJve USP Telmisartan 
RS and USP Telmisartan Rdated Compound 8 RS in 
methanol (0.2 mL/mg of USP Telmisartan RS) and 
100pL of 1 M sodium hydroxide solution. Sonicate to 
dissolve, The ftnal concentration is 2,5 mg/mL of the 
USP Telmisartan RS and 2.5 jig/mL of USP Telmisartan 
Related Compound B RS in methanol. 

Standard solution: Dissolve USP Telmisartan RS in 
methanol (0.2 mL/mg of USP Telmisartan R$) and 
100j.iL of 1 M sodium hydroxtde solution. Sonicate to 
di$solve. The finał concentration is 0.025 mg/mL. 
Sample solution: Dissolve Telmisartan in methanol 
(0.2 mL/mg of Telmisartan) and 100 jtL of 1 M sodium 
hydroxide solution. Sonicate to dissolve. The finał con¬ 
centration is 2.5 mg/mL. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,0-mm x 12.5-cm; 5-pm packing LI 

Column temperaturę: 40° 

Row ratę: 1 m L/min 
Injection size: 2 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 3.0 between telmisartan and telmis¬ 
artan related compound B, System suitability solution 
Tailing factor: Between 0.9 and 1.5 For telmisartan 
related compound B, System suitability solution 
Relative standard deviation: NMT 5,0% for the 
telmisartan peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individua! impurity in 
the portion of Telmisartan taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

Tu - peak response of each impurity from the 
Sample solution 

r$ = peak response of telmisartan from the 
Standard solution 


Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Telmisartan related compound A J 

0,3 

0,1 

Telmisartan amide 11 

0,7 

0,1 

Telmisartan related compound B c 

0,9 

0.1 

Telmisartan diaod d 

0.67 

0.1 

Teimisartan tert-butyl ester 

1.7 

0.2 

Telmisartan unknown impurity 

1*8 

0.2 

Any other indivtduaE impurity 


0.1 

Total Impurities 

— 

1.0 


* T,7 ł -DimethyL2^prapyJ-1 tf^/y^S^brbcnzoldlimidazole, 
tł T ł -OiniethyE-2'-prapyL-1 H™-2 J 5 / -bibt?n?o|cfjimid£5zol-3 I - 

yl)rnGthyJ]blphenyl-2-tarbo3tam«de. 
c ^-[(T/^DimeihyS^-propyl-l 5 ł ’bibenzo 

yIJmetbyI ] bi p heny I -2-c arboayl ic acid. 

4 V[(2 r -CarbOxytiipherłyr4'yt)methyl]“4-methyl-2-propyl-1 H- 
b eriżj m id aiole- 6o rboxyli c acid. 

e tert-Butyf 4-[(l f 7'-dlmethyW -propyl- 1 H f ¥H-2,5 '-btbenzotdllmidazol-H"- 
yl)methyl]bi phenyl -2 - ca rboxyla te. 

SPEtiFIC TE5TS 

* Loss on Drying (731): Dry 1.0 g of the sample at 105° 

to constant weight: it loses NMT 1.5%. 

ADDITIONAL REQU IR EM ENT 5 

* Packaging and Storage: Preserve in tight containers, 
and protect from light. 

* USP Reference Standards (11) 

JSP Telmisartan RS 

USP Telmisartan Related Compound B RS 
4'-[(1 ,r-Dimefhyi-2Cpropyl-l H,1'H-2,5'-bibenzo 
[dfimidazohlCyf)methyljbipher>yl-2-carboxylic acid. 
CjjHjoN^Oz 514.62 


Telmisartan Tablets 


DEFINmON 

Telmisartan Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of telmisartan (C^H^N-łCh). 

IDENTIFICATION 

• A. Ultraviolet Absorption <197U); The spectrum of the 

solution under test corresponds to that of the Standard 
solution, as obtained in the test for Dissofution, Test I. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

AS5AY 
o Procedurę 

Drluent: 0.005 N methanolic solution of sodium 
hydroxide 

Buffer: 2,0 g/L of ammonium dihydrogen phosphate, 
Adjust with 1 M phosphoric acid to a pH of 3,0. 

Mobile phase: Methanol and Buffer (70:30) 

Standard stock solution: 0.8 mg/mL of USP Telmis¬ 
artan RS and 0.1 mg/mL of USP Telmisartan Related 
Compound A RS in Diluent 


USP Monographs 

























Standard solution: 0.11 mg/mL of USP Telmisartan RS 
and 0,013 mg/mL af USP Telmisartan Related Com- 
pound A RS in Mobile phase from the Standard stock 
solution. Pass the solution through a membranę filter of 
0.45-pm porę size. 

Sample solution: Transfer NLT 20 Tablets into a suita- 
ble volumetrfc fiask, and add about 80% of the volume 
of Diluent. Swirl to disperse, and sonicate for about 10 
min. Aliow to cool to room temperaturę, di lute with 
Diluent to volume, and mix. Pass Lhe resulting solution 
through a membranę filter of 0.45-jLim porę size, Fur- 
ther dilute quantitatively in Mobile phase to prepare a 
solution havinq a concentration of 0,11 mg/mL 
Chromatograpłiic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 298 nm 

Column: 4.0-mm x 4-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 0.7 mL/min 
Injectton volume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 3 between telmisartan and telmis¬ 
artan related compound A 
Taifing factor: NIVIT 2.0 for the telmisartan peak 
Capacity factor: NLT 1.5 
Refative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
telmisartan (CjjHaoNłOz) in the portion of Tablets 
taken: 

Result = (ru/rj) x (Q/C u ) x 100 

fu = peak response of telmisartan from the Sample 
solution 

fs - peak response of telmisartan from the 
Standard solution 

Cj = concentration of USP Telmisartan RS in the 
Standard solution {mg/mL} 

Co - nominał concentration of telmisartan in the 
Sample solution (mg/mL) 

Acceptance criteria: 9G.0%-1 10.0% 

PERFORMANCE TE5TS 
* DJSSOLUUON (711) 

Test 1 

Medium: pH 7,5 phosphate buffer (prepared by dis- 
sofving 13,61 g of potassium dihydrogen phosphate in 
about 800 mL of water, adjusting witn 2 M sodium hy- 
droxide to a pH of 7,5, and diluLing wkh water to 
1000 mL); 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution: Transfer about 44 mg of USP 
Telmisartan RS to a 100-mL volumetric fiask. Add 1 mL 
of 0.1 M sodium hydroxide, and dilute with methanol 
to volume, Dilute this soiution quantitatively with Me¬ 
dium to obtain a solution having a finał concentration 
of about 0.011 mg/mL, 

Sample solution 

For Tablets labeled to contain 20 mg: Pass a por¬ 
tion of the solution under test through a suitabie fil- 
ter of G.45-fim porę size. Further dilute the filtrate 
with Medium (1:2). 

For Tablets labeled to contain 40 mg: Pass a por¬ 
tion of the solution under test through a suitabie Fil¬ 
ier of 0,45-pm porę size, Further dilute the filtrate 
with Medium (1:4>. 


For Tablets labeled to contain 80 mg: Pass a por¬ 
tion of the solution under test through a suitabie fil¬ 
ter of 0,45-pm porę size. Further dii u te the filtrate 
with Medium (1: 8 ), 

Detector: UV 296 nm 
Blank: Medium 

Determine the percentage of telmisartan {CjsFboN^Oz) 
dissolved: 

Result = (Ąj x Cj x V x 100)/(Aj xDxł) 

A u - absorbance of the Sample solution 
Cs = concentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 900 mL 

A % = absorbance of the Standard solution 
D - dilution factor of the Sample solution 
i = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
telmisartan (C 33 H 30 N 4 O 2 ) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissołution Test 2. 
Medium: 0.1 N hydrochlonc add; 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Buffer: 2.72 g/L of potassium dihydrogen phosphate. 
Add 2 mL of triethylamine per L of solution and adjust 
with phosphoric add to a pH of 2.4. 

Mobile phase: Acetonitrile and Buffer (40:60) 
Standard stock solution: 0.44 mg/mL of USP Telmis¬ 
artan RS prepared as follows. To a suitabie amount of 
USP Telmisartan RS in a suitabie voIumetric fiask add 
methanol, about 50% of the total volume. Sonicate to 
dissolve, cool to room temperaturę, and dilute with 
Medium to volume. 

Standard soiution: (f/900) mg/mL of USP Telmisartan 
RS in Medium from Standard stock solution, where i is 
the label daim in mg/Tablet 

Sample solution: Pass portions of the solution under 
Lest through a suitabie filter of 0.45-jim porę size and 
discard the first 3 ml of the filtrate, 

Chromatographie system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 298 nm 
Column: 4,6-mm x 25-cm; 5-jim packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pi 
Run time: NLT 1.6 times the retention time of 
telmisartan 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tallina factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
telmisartan (C 33 H 30 N 4 O 2 ) dlssolved: 

Result - (rufrs) xQxVx (1 fi) x 100 

fy = peak response from the Sample soiution 

r$ - peak response from the Standard solution 

Q ss concentration of USP Telmisartan RS in the 
Standard solution (mg/mL) 

V = volume of Medium, 900 mL 
i = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
telmisartan (C33H30N4O2) is dissolved, 

* Uniformity of Dosage Units (905): Meet the 
reguirements 



IMPURfTlES 

* Orcanic iMPURimS 

Diluent, Buffer, Mobile phase, Sample solution, Chro- 
matographk system, and System suitability: Proceed 
as directed in tne Assay . 

Analysis 

Sam ple: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (ryfrs) x 100 

fu - peak response of each individual impurity 
from tne Sample solution 

fj - peak response of telmisartan from tłie Sample 
solutbn 

Acceptance criteria: NMT 0.2% of any indwidual 
impurity 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed contain- 
ers, and storę at eon troiied room temperaturę, 

* Labeung: When morę than one Dissohtion test Is given, 

the labeling States the test used only if Test 1 is not used. 

* USP REFERENCE STANDARD* * (11) 

USP Telmisartan RS 

USP Telmisartan Related Compound A R5 
1,7'-Dimethyl-2 J -propyM H,3'H-2,5'-bibenzo 
[cdimidazofe. 

C 19 H 20 N 4 30439 


Telmisartan and Hydrochlorothiazide 
Tablets 


DEFINITION 

Telmisartan and Hydrochlorothiazide Tablets contain NLT 
95,0% and NMT 105,0% of the labeled amount of telmis¬ 
artan (C 13 H 30 N 4 O 2 ) and NLT 90,0% and NMT 107,5% of 
the labeled amount of hydrochlorothiazide 
(GHaClNjO^). 

IDENTIFICATION 

* A, Ultraviolet Absorption (197U): The spectrum of the 
solution under test corresponds to that of the Standard 
solution , as obtaSned in the Assay. 

* B. The retention time of the two major peaks of the 

Sample solution corresponds to that of the two major 
peaks in Standard solution A, as obtained in the Assoy. 

ASSAY 
o Procedurę 

Diluent: 0.005 M methanolic solution of sodium 
hydroxide 

Buffer: 2.0 g/L of ammonium dthydrogen phosphate. 
Adjust wifh phosphoric acid to a pH of 3,0. 

Solution A: Methanol and acetonitrile (1:1) 

Mobile phase: See Tobie I. 


labie 1 


Ume 

(min) 

Buffer 

(%) 

Solution A 

0 

85 

15 

3.50 

85 

15 

331 

45 

55 

7.70 

45 

55 

7.71 

20 

80 

12.0 

20 

80 

12.1 

85 

15 

15.5 

85 

15 


Standard stock solution 1: 0.025 mg/mL of USP 
Benzothiadiazine Related Compound A RS in Diluent 
Standard stock solution 2: 1 .6 mg/mL or 3,2 mg/mL 
(reguired for analyzing the Tablet strength of 80 mg/ 
12,5 mg) of USP Telmisartan RS, 0.5 mq/mL of USP Hy¬ 
drochlorothiazide RS, and 2.5 ]ig/mL ofUSP 
Benzothiadiazine Related Compound A RS (from Stan¬ 
dard stock solution 1) in Diluent 
Standard solution A: Dii u te Standard stock solution 2 
with a 1:1 solution of Buffer and Solution A to prepare 
0.32 mg/mL of telmisartan, 0.1 mg/mL of hydroenforo- 
thlazide, and 0.5 ug/mL of benzothiadiazine related 
compound A for Tablet strengths of 80 mq/25 mg and 
40 mg/12.5 mg. The finał concentrations for analyzing 
the Tablet strength of 80 mg/12.5 mg are 0.32 mg/mL 
of telmisartan, 0.05 mg/mL of hydrochlorothiazide solu- 
tion, and 0.25pg/mL of benzothiadiazine related com¬ 
pound A. 

Sample stock solution: Transfer NLT 10 Tablets to a 
suitable voiumetric fiask, add 0.1 N sodium hydroxide 
solution (5% of the total volume of the fiask), and 
shake until the Tablets have completely disintegrated. 
Add methanol (80% of the total volume of the fiask). 
Somcate for 10 min and stir vigorously for 30 min. Al- 
low to cool to room temperatura, dilute wilh methanol 
to volume, and mix. The concentration of the Sample 
stock splution is about 1 .6 mg/mL of telmisartan. 

[Notę —The hydrochlorothiazide concentration may vary 
depending on the ratio of telmisartan to hydrochloro- 
thiazjde in the Tablet.] Centrifuge a portion of the solu¬ 
tion at 4000 rpm. [Notę —To prevent beat from degrad- 
ing the sample, do not extend the somcation time and 
maintain the bath temperaturę at NMT 22° by adding 
ice,] 

Sample solution: Dilute 1 mL of the Sample stock solu¬ 
tion to 5 mL in a 1:1 solution of Buffer and Solution A 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 
Detector 

UV 270 nm: For hydrochlorothiazide 
UV 298 nm: For telmisartan 
Column: 4.0-mm x 12.5-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1.2mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution A 
Suitability reguirements 

Resolution: NLT 2.0 between hydrochlorothiazide 
and benzothiadiazine related compound A 
Relative standard devlation: NMT 2,0% for both 
the telmisartan and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution A and Sample solution 
Calculate the perrenfages of the labeled amount of 
telmisartan (Gił-hoN^Oz) and hydrochlorothiazide 
(C 7 H&CIN 3 O 4 S 2 ) in the portion of Tablets taken: 

Result - (ry/r s ) x (Cs/Cu) x 100 

fu = peak response of telmisartan or 

hydrocnlorothiazide from the Sample solution 
fs = peak response of telmisartan or 

hydrochlorothiazide from Standard solution A 
Q - concentratron of USP Telmisartan RS or USP 

Hydrochlorothiazide RS in Standard solution A 
(mg/mL) 

Cu = nominał concentration of telmisartan or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-105,0% of telmisartan and 
90.0%-107.5% of hydrochiorothiazide 


USP Monographs 

















PERFORMANCE TESTS 
* Dl S SOLUTION (711) 

Test 1 

Telmisartan 

Medium: pH 7.5 phosphate buffer prepared as fol- 
lows. 13.61 3 /L of monobasic potassium phosphate 
in water. Adjust with 2 M sodium bydroxide to a pH 
of 7.5; 900 mt 
Apparatus 2: 75 rpm 
Time: 30 min 

Hydrochlorothiazide 

Medium: 0,1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Analysts: Determine the amounts of telmisartan and 
hydrochlorothiazide dissotoed by the following 
method. 

Solution A: 5,0 g/L of ammonium dihydrogen phos¬ 
phate in water. Adjust with phosphoric add to a pH of 
3.0. 

Solution B: Acetonitrile 

Standard stock solution: Appropriate amounts of USP 
Telmisartan RS and USP Hydrochlorothiazide RS in 
methanol 

Sample solution: Pass a portion of the solution 
Lhrough a suitable fil ter of G,45-pm porę size, discard 
the first few mL, and dilute with appropriate Medium , 
if necessary, 

Telmisartan standard solution: Dilute the Standard 
stock solution with Telmisartan Medium to obtain a so¬ 
lution having a known concentration of telmisartan 
similar to that expected in the Sample solution. 

Hydrochlorothiazide standard solution: Dilute the 
Standard stock solution with Hydrochlorothiazide Me¬ 
dium to obtain a solution having a known concentra¬ 
tion of hydrochlorothiazide similar to that expected in 
the Sample solution. 

Chromatographic system 
(See Chromotograpny (621), System Su i ta bili ty,) 

Modę: LC 
Detector 

UV 270 nm: for hydrochlorothiazide 
UV 298 nm: for telmisartan 
Column: 3,G-mm x 6 -cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 0,6 mL/min from 0 to 5.00 min and 
1.0 mL/min from 5.01 to 6.20 min. The flow ratę 
goes back to 0,6 mL from 6.21 to 9,70 min. 

Injection voiume: 4 pL 
Mobile phase: See Tabie 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 

{%> 

<%> 

0 

85 

15 

1.50 

85 

15 

1.51 

60 

40 

5,00 

60 

40 

5.01 

20 

so 

6.20 

20 

80 

6.21 

85 

15 

9.70 

85 

15 


System suitability 

Samples; Telmisartan standard solution and Hydrochlo¬ 
rothiazide standard solution 

[Notę—T he relative retention times for hydrochJorothia- 
zide and telmisartan are 0.33 and TO, respectively.] 

Suitability reguirements 

Tailing factor: NMT 2,5 for both telmisartan and 
hydrochlorothiazide 


Relative standard deviation: NMT 2% 

Calculate the percentage of the labeled amount of 
telmisartan (CajH^N^O^) or hydrochlorothiazide 
(C 7 HhCIN 3 04 S^) dissolved: 

Result = ( rjrs ) x (Cs/i) x V x 100 

= peak response of telmisartan or 

hydrochlorothiazide from the Sample solution 
fi = peak response of telmisartan from tne 
Telmisartan standard solution or 
hydrochlorothiazide from the 
Hydrochlorothiazide standard solution 
C s = concentration of telmisartan rn the Telmisartan 
standard solution or hydrochlorothiazide in 
the Hydrochlorothiazide standard solution 
(mg/mL) 

i = laberclaim for telmisartan or 

hydrochlorothiazide (mg/Tablet) 

V = volume of Medium , 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
telmisartan and hydrochlorothiazide ls dissoh/ed. 

Test 2 

if the product complies with this test, the labeling indi- 
cates that it meets USP Dissolution Test 2. 

Medium: Dissolve 6,8 g of monobasic potassium phos¬ 
phate and 1.56 g of sodium hydroxide in 1 L of water; 
adjust with 10% sodium hydroxide solution to a pH of 
7.5; 900 mL, 

Apparatus 2: 75 rpm 

Time: 30 min 

Buffer: Dissolve 2.72 g of monobasic potassium phos¬ 
phate in 1 L of water. Add 2 mL of triethylaminę per 
liter of solution and adjust with phosphoric acid to a 
pH of 2.4, 

Mobile phase: Acetonitrile and Buffer (35:65) 

Telmisartan standard stock solution: 0,45 mg/mL of 
USP Teimisartan RS prepared as follows. To a suitable 
amount of USP Telmisartan RS in a suitable voiumetric 
fiask, add methanol to about 50% of the tota! volume. 
Sonicate to dissolve, cool to room temperaturę, and 
dilute with Medium to volume. 

Hydrochlorothiazide standard stock solution: 

0.28 mg/mL of USP Hydrochlorothiazide RS prepared 
as foilows. To a suitable amount of USP Hydrochloro¬ 
thiazide RS in a suitable volumetric fiask, add methanol 
to about 50% of the total volume, Sonicate to dis- 
solve, coo! to room temperaturę, and dilute with Me¬ 
dium to volume. 

Standard solution: (17900) mg/mL eath of USP 
Telmisartan RS and USP Hydrochlorothiazide RS in Me¬ 
dium, from Telmisartan standard stock solution and Hv- 
drochlorothiazide standard stock solution, where i is tne 
label claim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test lhrough a suitable filier of 0,45-pm porę size and 
discard the First 3 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
Run time: NLT 1.7 limes the retention time of 
telmisartan 

System suitability 
Sample: Standard sofution 
Suitability reguirements 

Tailing ractor: NMT 2.0 for both telmisartan and 
hydrochlorothiazide 

Column efficiency: NLT 1500 theoreticai plates for 
both telmisartan and hydrochlorothiazide 
Relative standard deviation: NMT 2.0% for both 
telmisartan and hydrochlorothiazide 















Analysis 

Samples: Standard soiution and Sampfe soiution 
Calculate the percentage of the labeled amount of 
telmisartan (C^H^N 4 Oz) or hydrochlorothiazide 
(C/HaCINjO^S;) di5Solved: 

Result *= ( ru/ri) xQxVx(l fi) x 100 

r v - peak response of telmisartan or 

hydrochlorothiazide from the Sampfe soiution 
n = peak response of telmisartan or 

hydrocmorothiazide from the Standard 
soiution 

G - concentration of USP Telmisartan RS or USP 
Hydrochforothiazrde RS in the Standard 
soiution (mg/mL) 

V - volume of Medium t 900 mL 
I = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) each of the labeled amount 
of telmisartan (CHH 30 N. 1 O 2 } and hydrochlorothiazide 
(C/HaCINjO.Sa) is dis5oived. 

* UNtFORMtTY OF Dosage Units (905): Meet the 

requirements 

IMPURITIES 

* GrGANJC IMPURITIES 

Diluent, Buffer, Soiution A, Mobile phase, Standard 
stock soiution 1, Standard soiution A, Sample solu- 
tion, and Chromatographlc system: Proceed as d$- 
rected In the Assay . 

Standard stock soiution 3: 1.6 mg/mL of USP Telmis¬ 
artan RS and 0.5 mg/mL of USP Hydrochlorothiazide RS 
in Difuent for Tablet strengths of 40 mg/12.5 mg and 
80 mg/25 mg. For the Tablet strength of 80 mg/ 

12.5 mg, the concentrations are 1 ,6 mg/mL of USP 
Telmisartan RS and 0.25 mg/mL of USP Hydrochlorothi¬ 
azide RS in Difuent. 

Standard soiution B: 1.25 ^tg/mL of USP 
Benzothiadiazine Related Compound A RS in Dlluent 
from Standard stock soiution L Dilute further with a 1:1 
soiution of Buffer and Soiution A to prepare a 0.25- 
ttg/mL soiution for a Tablet strength of 80 mg/12,5 mg, 
and a 0,5-jig/mL soiution for Tablet strengths of 40 mg/ 
12.5 mg and 80 mg/25 mg. 

5ensitivity soiution: Dilute 10 mL of Standard stock so¬ 
iution 3 with Difuent to 100 mL. Combine 1,0 mL of this 
soiution with 2.0 ml of Standard stock soiution 1 and 
dilute with Difuent to 100 mL. Dilute 1 ml of this soiu¬ 
tion to 5 mL with a 1:1 soiution of Buffer and Soiution A 
System suitability 

Samples: Standard soiution A and SensitMty soiution 
Suitability reguirements 

Resoiutiom NLT 2.0 between hydrochlorothiazide 
and benzothiadiazine related compound A, Standard 
soiution A 

Relath/e standard deviation: NMT 2.0% for both 
the telmisai Lan and hydrochlorothiazide peaks, 5fon- 
dard soiution A 

Signal-to-noise ratio: NLT 3.0 for the telmisartan, 
hydrochlorothiazide, and benzothiadiazine related 
compound A peaks from the SensitMty soiution 
Analysis 

Samples: Standard soiution A, Standard soiution B, and 
Sample soiution 

Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result = (ru/rj) x (Cs/Cu) x 100 

r y - peak response of benzothiadiazme related 
compound A from the Sampfe soiution 
rs - peak response of benzothiadiazine related 
compound A from Standard soiution B 


Ci = concentration of USP Benzothiadiazine Related 
Compound A RS in Standard soiution B 
(mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sample soiution (mg/mL) 

Calculate the percentage of each unspecified 
degradation impurfty related to hydrochlorothiazide in 
the portion of Tablets taken: 

Result = {ruf Ti) x (G/G) x 100 

ru - peak response of each unspecified degradation 
impurity at 270 nm from the Sample soiution 
r 5 = pean response of hydrochlorothiazide from 
Standard soiution A 

G - concentration of USP Hydrochlorothiazide RS 
in Standard soiution A (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
In the Sample soiution (mg/mL) 

Calculate the percentage of each unspecified 
degradation impurity related to telmisartan in the 
portion of Tablets taken: 

Result = (fu/n) X (G/Cu) x 100 

ru - peak response of each unspecified degradation 
impurity at 298 nm from the Sample soiution 
r$ = peak response of telmisartan from Standard 
soiution A 

Cs - concentration of USP Telmisartan RS in 
Standard soiution A (mg/mL) 

Cu = nominał concentration of telmisartan in the 
Sampfe soiution (mg/mL) 

Acceptance criteria 

Indh/idual impurities: NMT 1.0% of benzothiadiazine 
related compound A and NMT 0,2% of each individ- 
ual unspecified degradation impurity related to te!mis* 
artan or hydrodilórpthiazldę 

Total Impurities: NMT 0.2% of the sum of all degra¬ 
dation products related to telmisartan and NMT 1.5% 
of the sum of all hydrochlorothiazide degradation 
products 

ADDITIONAL REQUIREMENTS 

* IPackaging ANO StORAGE: Preserve in well-dosed contain- 

ers and storę at controlled room temperaturo. 

* Labeunc; When morę than one Dissolution test i$ given, 

the labeling States the test used only if Test 1 is not used. 

* USP Reference Standard* (11) 

USP Benzothiadiazine Related Compound A RS 
4-Amino-6-chloro-1,3-benzened isuffonam ide. 
C ó H e C!NA,S 2 285.73 
USP Hydrochlorothiazide RS 
USP Telmisartan RS 


Temazepam 



C, 6 H n CIN 2 0 2 300.74 

2H-l,4-Benzodiazepin-2-ane, 7-chloro-1 f 3-drhydro-3- 
hydroxy-1-methyl-5-phenyL; 

7-Cnlor0-l,3-dihyeW3-hydroxy-1-methyL5-phenyL2H-l,4- 
benzodiazepin-2-one [846*50-4]. 


USP Monographs 





DEF1NIT10N 

Temazepam contains NLT 98.0% and NMT 102.0% of 
temazepam (CuBnCINiO^), calculated on the dried basis. 
[Cautjon—T emazepam ts a petent sedative; its powder 
should not be inhaled.] 

IDENTIFICATION 

* A, (NFRARED ABSORPTfON (197K) 

* B, The retention time of the major peak of the Sampie 

sofution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 3.9 g/L of ammonium acetate in water 
Solution B: Aceton itrile 

Mobile phase: See Tobie 7. [Notę—G radient based on 
a dwell volume of 1.0 mL] 


Table 1 


Time 

(min) 

Solution A 

fW 

Solution B 

0 

70 

30 

13 

70 

30 

25 

30 

70 

28 

30 

70 

33 

70 

30 

35 

70 

30 


Diluent: Acetonitrile and Solution A (30:70) 

System suitability solution: 0.1 mg/mL each of USP 
Temazepam RS, USP Temazepam Related Compound A 
RS, USP Temazepam Related Compound F RS, and USP 
Temazepam Related Compound G RS prepared as fol- 
lows. Transfer suitable quantities of each USP Reference 
Standard to a suitable volumetric fiask. Dissolve in 30% 
of Lhe fiask volume of acetonitrife. Di lute with Solution A 
to volume. 

Standard stock solution: 0.5 mg/mL of USP 
Temazepam RS prepared as follows. Transfer a suitable 
auantity of USP Temazepam RS to a suitable volumetric 
fiask. Di$solve in 30% of the fiask volume of acetonitnle. 
Dilute with Solution A to vo!ume. 

Standard solution: 0.1 mg/mL from Standard stock so¬ 
lution in Dituent 

Sampie stock solution: 0.5 mg/mL of Temazepam pre¬ 
pared as follows. Transfer a suitable auantity of 
Temazepam to a suitable volumetric fiask. Dissolve in 
30% of the fiask volume of aceton itrile. Dilute with So¬ 
lution A to volume. 

Sampie solution: 0.1 mg/mL from Sampie stock solution 
in uifuent 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Petector: UV 254 nm 

Cofumn: 4.6-mm x 7.5-cm; 3,5-pm or 2.6-pm packing 
LI 

Flow ratę: 1 mL/min 
InjecUon volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requlrements 

Resolution: NLT 1,5 between temazepam related 
compound F and temazepam; NLT 1.5 between 
temazepam and temazepam related compound G, 
System suitability solution 


Relative standard devratIon: NMT 0.73% for 
temazepam, Standard solution 
Analysh 

Samples: Standard solution and Sampie solution 
Calćuiate Ehe percentage of temazepam (CigH 13 CIN 2 Qz) 
in the portion of Temazepam taken: 

Result - (ru/r s ) x (Cs/Co) x 100 

r a “ peak response from the Sampie solution 

r s ~ peak response from the Standard solution 

Cs = concentration of USP Temazepam RS in the 
Standard solution (mg/mL) 

Cu - concentration of Temazepam in the Sampie 
solution (mg/mL) 

Acceptance eriteria: 98.0%-102,0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Dełete the following: 

•• Heavy Metals, Method U (231): NMT 20 Mg/g# (Oflłcfal ^ 

|«n-Z0t&) 

* ORGANKI IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, System 
suitability solution, and Standard stock solution: 
Proceed as directed in the Assay . 

Standard solution: 0.005 mg/mL from Standard stock 
solution in Diluent 

SensitMty solution: 0.2 pg/mL of USP Temazepam RS 
in Diluent from Standard stock solution 
Sampie solution: 1 mg/mL of Temazepam prepared as 
follows. Dissolve in aceton itrile using 30% of the finał 
volume, and dilute with Solution A to volume. 
Chromatographic system: Prepare as directed in the 
Assay. 

System suitability 

Samples: System suitability solution, Standard solution, 
and Sensitivity solution 
Suitability reąuirements 

Resolution: NLT 1.5 between temazepam related 
compound F and temazepam; NLT 1.5 between 
temazepam and temazepam related compound G, 
System suitability solution 
Relative standard deviation: NMT 5.0% for 
temazepam. Standard solution 
Signaf-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each individual impurity in 
the portion of Temazepam taken: 

Result = (ru/rs) x (C s /Qj) x (1/F) x 100 

ftt - peak response of each indMdual impurity 
from the Sampie solution 
rs = peak response of temazepam from the 
Standard solution 

Cs = concentration of USP Temazepam RS in the 
Standard solution (mg/mL) 

Cy = concentration of Temazepam in the Sampie 
solution (mg/mL) 

F - reiative response factor (see Table 2) 

Acceptance eriteria: See Table 2, The reporting limit is 
0.02% for temazepam retated compound A and 0.05% 
for all other impurities. 
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u/ifuui murtuyiuyrił ? lemadeparn od Dy 


labie 2 


Name 

Re Jat i ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIWT (°fo\ 

Qxazepam' 

0.54 

1.0 

0.2 

Methy 1 nord azepa m 
N-oxide* 

0.63 

1.5 

0,2 

Temazepam related 
compound F 

0.83 

0,65 

0.2 

Temazepam 

1.0 


_ 

Temazepam related 
compound C 

1.3 

0.68 

0,2 

O-Methyl 

temazeoam t 

1.6 

TO 

0.2 

Dtazepam d 

1.9 

1*0 

0,15 

O-Acetyl temazepam* 

2.0 

1,0 

0,2 

Temazepam related 
compound A 

2.6 

1,2 

0.05 

Any individual 
unspecified fmpurity 


1.0 

0.10 

Jota! rmourities 


— 

0.5 


* 7-Chforo-l ,3-dlhydro-3-hydroxy-5-phenyl-2H~l ,4-benzodiazepiiv2~one_ 

13 7 - C hlorg -1, 3-dl hydro -1 -m ethyI-5 - p he ny\-2H -1 ,4 -b en zod iazep i n -2-one 4- 
oxi de. 

c 7-Chlort>1 r 3-dihydro-3-methoxy-1 -methyf-5-phenyl-2tf-l,4- 
benzodiazepin - 2-0 n e. 

d 7-Chlora-13-dlhydro-1 meLhyl-5-pheny(-2fM p 4-benzodi3zepin-2-one. 

B 7'Chloro-1«me!hyh2-oxo-S-phenył-23‘dihydro-l W-1 p 4-benzodiazepłn-3-yl 
acetale. 

SFECIFIC TEST5 
* Loss ON OflYING (73 T) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

AD Dl Tl ON AL R EQUI RE M E N T S 

o Packaging and Storage: Pre$erve tn well-closed, light- 
resistant containers. 

« USP Refehence Standard* (11) 

USP Temazepam RS 

USP Temazepam Related Compound A RS 
5-Chloro-2-methylaminobenzophenone, 

CmHuCINO 245.70 
USP Temazepam Related Compound F RS 
7-ChIoro-l -methy!~5-phenyl-4,5-dihydrQ~1 H-1,4-benzo* 
diazepine-2,3-dione, 

CmHiiCINzOa 300.74 
USP Temazepam Related Compound G RS 
7-Chloro-1,4-dimethykS-phenyM,5-dihydro-l H-l f 4- 

benzodiazepine-2,3-dione, 

C 17 H 1 5CIN 2 O j 314.77 


Temazepam Capsules 

DEFINITiON 

Temazepam Capsules contain NIT 90.0% and NMT 110*0% 
of the labeled amount of temazepam (Cr^HnOiNżCI). 
[Caution— Temazepam is a potent sedative: its powder 
should not be innaled.] 

IDENTIFICATION 

s A. The retention time of the majorpeak of the Sample 
solution corresponds to that of tne Standard solution , 
both relative to the interna I standard, as obtained in the 
Assay. 

* B. Thin-Layer Chromatography 

Standard solution: 5 mg/mL of USP Temazepam RS in 
methanol 


Sample solution: Transfer a portion of Capsule contents 
equivalent to about 50 mg of temazepam to a 25-mL 
Yolumetric fiask, add 10 ml of methanol, shake by me- 
chanical means, and allow to settle. Use the supema- 
tant layer. 

Chroma tog raphic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographrc silita 
gel mixture 

Application volume: 20 pi 

Developing solvent system: Toluene, dioxane, metha¬ 
nol, and ammonium hydroxide (65:30:5:1) 

Analysis: Develop the enromatogram until the solvent 
front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the deve!opmg cham- 
ber, mark the solvent front, air^dry, and examine the 
piąte under $hort-wavelength UV light. 

Acceptance criteria: The R f value of the principal spot 
of the Sample solution corresponds to that of tne Sfon- 
darć solution . 

ASSAY 
* Frocedure 

Buffer: 2,7 g/L of monobasic potassium phosphate in 
water. Adjust with phosphonc acid to a pH of 3,0. 
Mobile phase: Acetonitrile and Buffer (47:53) 

Interna! standard solution: 0.2 mg/mL of benzophe- 
nonę in a mixture of methanol and water (9:1) 

Standard solution: 0.2 mg/mL of USP Temazepam RS 
in InternaI standard solution 

Sample solution: Nominally 0.2 mg/mL of temazepam 
in Internal standard solution, from tne weighed and 
mixed contents of NIT 20 Capsules. Shake mechanically 
for 30 min. Allow the contents of the fiask to settle, and 
then filter, discarding the first 5 ml of the filtra te. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 6 
Flow ratę: 2 mL/min 
Injection volume: 10pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for temazepam and 
benzophenone are about 1.0 and 2.0, respectively.] 
Suitability requirements 

Resolution: NLT 1 between the temazepam peak and 
any other peak 

Column efrieiency: NLT 800 theoretical plates 

Tailing factor: NMT 2 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amoun t of 
temazepam (C 16 H 11 O 2 N 2 CI) in the portion of Capsules 
taken: 

Result = (RufR s ) x (Cs/Cu) x 100 

Ru - peak response ratio of temazepam to the 
interna! standard from the Sample solution 
- peak response ratio of temazepam to the 
interna! standard from the Standard solution 
Cs = concentration of USP Temazepam RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of temazepam in the 
Sampie solution (mg/mL) 


USP Monographs 



















Acceptance criteria: 9Q.G%“110.0% 

PERFORMANCE TESTS 

* Djssolutjon <711) 

Buffer: Dissolve 2 g of sodium hydroxide In 450 mi_ of 
water in a 1-L Yolumetrie fiask, Adjust with acetic acid 
to a pH of 4.0, and di lute with water to volume, 
Deaerate. 

Medium: Buffer with 0.05% polysorbate 80; 900 mL 

Apparatus 2: 75 rpm 

Time: 30 min 

Detector: UV 310 nm 

Standard solution: USP Temazepam RS in Medium 

Sample solution: Filter a portion of the solution under 
test. DiJute with Medium to a concentration that is slmi- 
lar to that of the Standard solution. 

Tolerances: NLT 80% (Q) of the fabeled amount of 
temazepam (Ci 6 HnOzl\hG) is dissolved, 

* Uniformity of Dosage Units <905): Meet the 

requ3rements 

ADDITIONAL REQUBREMENTS 

* Packaging AND STORACE: Preserve in weli-dosed, light- 

resistant containers. 

O USP Reference Standards <11) 

USP Temazepam RS 


Temozolomide 



CfiHóNńOz 194.15 

lmldazo[5,1 -d \-1 ^.S.S-tetrazine-S-carbo^amide, 3,4-dthydro- 
3-methyl-4-oxo-; 

3,4- D [hydro- 3 - methy l-4-oxoim3dazo[5,1 -d]HJs-tetrazine- 
8-carboxamide [85622-93-1 ]. 

DEFINITION 

Temozolomide contains NLT 98.0% and NMT 102.0% of 
temozolomide (CdHóNćOz), caiculated on the anhydrous 
basis. 

[Caution—T emozolomide is eytotoxic. Creat care should be 
taken to prevent inhaltng partides of Temozolomide and 
exposure to the skin.] 

IOENTIF9C ATION 
® A. INFRARED ABSORPTION <197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

[NOTĘ—Shake the Solutions containing temozolomide to aid 
the dissolution. Do not sonicate.] 

® Procedurę 

Solution A: 0,5% (v/v) gladal acetic add in water 
Mobile phase: Solution A and methanol (96:4), contain- 
ing 0.94 g/L of sodium 14iexanesulfonate (0.005 M) 
Diluent: Dimethyl sulfoxide. [Notę—U se a freshly 
opened bottle ] 

Standard solution: 1.0 mg/mL of USP Temozolomide 
RS in Diluent 

Sample solution: 1.0 mg/mL of Temozolomide in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.} 


Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 15-em; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.9 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of temozolomide (CeHóNeOz) 
in the portion of Temozolomide taken: 

Result = (Wr s ) x (G/G) x 100 

r u - peak area from the Sample solution 

rs - peak area from the Standard solution 

O = concentration of USP Temozolomide RS in the 
Standard solution (mg/mL) 

Cy - concentration of Temozolomide En the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

• Residue on Dgnition <281): NMT 0.1% 

Delete the foltowmg: 

Heavy Metals, Method U <231): NMT 30 ppm, (Offidat d 

jań'201 

• ORGANIC IMPURITIES 

[Ngte—S hake the Solutions containing temozolomide to 
aid the dissolution. Do not sonicate.] 

Mobile phase, Diluent, and Sample solution: Proceed 
as directed In the Assay. 

Standard solution: 1.0 fig/mL of USP Temozolomide 
RS in Diluent 

System suitability solution: MIx 5 mL of 0.1 N hydro- 
chloric add and 5 mL of 1.0 mg/mL of USP 
Temozolomide RS In Diluent Heat the Container for 1 h 
on a steam or boiling water bath. [Notę—T he prepara- 
fion forms 2-azahypoxanthine, temozolomide add, and 
aminoimidazolecarboxamide.J 

Chromatographic system: Proceed as directed In the 
Assay, ustng a run time of NLT 3.2 times the retention 
time of the temozolomide peak. 

System suitability 
Sample: System suitability solution 
Suitability requrrements 

Resolution: NLT 1.5 between temozolomide acid and 
Lemozoiomtde peaks 
Analysis 

Samples: Sample solution. Standard solution, and Sys¬ 
tem suitability solution 

Inject the System suitability solution, and identify the or¬ 
ganie impunties according to the reJatIve retention 
times given in labie L 

Calculate the percentage of each indivldual Impurity In 
the portion of Temozolomide taken: 

Result = (r y /r s ) x (Cs/G) x (T/f) x 100 

r u - peak area of each impurity from the Sample 
solution 

r$ - peak area of temozolomide from the Standard 
solution 

Cs - concentration of USP Temozolomide RS in the 
Standard solution (mg/ml) 

Cu = concentration of Temozolomide in the Sample 
solution (mg/mL) 

F ~ relatiye response factor for each individuai 

imm f wp Tnhlo 
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Acceptance criteria: See Table J. [Notę—D isregard any 
unspecified impurity peaks less than 0.05%.] 


Table 1 


Na m e 

Refatlve 

Retention 

Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o1 

Z-Azahypoxanthine ł 

0*42 

1.6 

0.2 

Temozofomide 
reJated comoound A tł 

0.53 

1*0 

0.5 

Temozolomide add* 

0.84 

1.0 

0*1 

Temozolomide 

1*0 


__ 

Aminoimidazole- 

carboxamide tf 

U7‘ 

2.5 

0.1 

Cyanotemozol- 
omide's fif cresenU 

2.3 

1.0 

0.15 

Any unspecified 
impurity 

— 

1.0 

0,10 

Tota! impurities 

— 

_ 

0*8 


* 4a,5-Dlbyidro*4W-im1d»zo[4 ł 5-£fl[l f 2^3Jtrfazin-4-one ł 
b 4-D iazo-4 rmidazo I e- 5 -ca rbo xam i de. 

c 3-Methyl-4-OXO*3 l 4-dlhydro[mldazo[S,1 -tf|[1 ,2,3,5itetrazrnG-8 carbqxyjic 


d 5-Ami noim i d a zole-4 - ca rboxa m id e, Two peaks may be observed, use the 
sum of the peak areas for cale ula Ilon, 
e It may vary and depend on the column. 

1 SMethyM-oKo-l^dihydroimidazotSJ -d][1,2,3,5]tetrazine-8-carbonitril!e. 

9 if possibJe from the manufacturJng process. 

SFECIFIC TESTS 

* Water D eter mi hi An on (921), Method ta NMT 0.4% 

ADDmONAL REQUIREMENTS 

* Packacing and Storage: Preserve in welhdosed contain- 
ers, and storę at room temperaturę* 

* usp Reeerence standards (11) 

U5P Temozolomide RS 


Temozolomide Compounded Orał 
Suspensiom 

DEFINITION 

Temozolomide Compounded Orał Suspenslon contains NLT 
90.0% and NMT 110.0% of Lhe labeled amount of 
temozolomide (CńM^NeO^). 

Prepare Temozolomide Compounded Oraj Suspension 
10 mg/ml as follows (see Pharmaceuticoi C ompounding — 
Nonsterife Preporations (795)). 


Temozolomide caosules/ eauMent to 

1 o of temozolomide 

Poyidone K-30, USP 

500 mq 

Anhydrous Citric Add f USP 

25 mą 

Purified Water, USP 

1.5 mL 

Vehtde: a 1:1 mixture of Ora-Plus^* and 
Ora-Sweet^ (regular or sugar-free), a 
sufficient ouantity to make 

100 mL 


*Temodar 100-mg capsules, Schering Corporation, Whitehouse, NJ, 
h Paddock Laboratories, Minneapolis, MN, 


Calculate the reąuired quantity of each ingredient for the 
tota! amount to be prepared. Empty the requlred number 
of Temozolomide capsules in a suitable mortar. Add the 
Povidone K-30 powder to the mortar, and tdturate to a 
fine powder. [NOTĘ—Povidone is crrtical for physical stabil- 
ity.] Dissolve the Anhydrous C/fr/c Add in Purified Water * 
Add the mixture of Anhydrous Citric Add and Purified 
Water to the mortar to wet the powder. Mix thoroughly 


to form a uniform pastę* Add the Vehide in smali portions, 
and tri tu ratę to make a smooth mixture* Add increasing 
yolumes of the Vehide to make a temozolomide liguid 
that is pourable. Transfer the eon ten ts of the mortar, step- 
wise and quantitatively # to a calibrated bottie* Add 
enough of the Vehide to bring to finał volume f and mix 
weli. It is necessary to wear appropriate personal protec- 
tive equipment and to perform this procedurę in a bio¬ 
logie safety cabinet 

[Caution—T emozolomide is cytotoxic. Creat care should be 
taken to prevent inhaling particles of temozolomide and 
exposure to the skin,] 

ASSAY 
* Procedurę 

Soiution A: 10 mM ammonium phosphate adjusted to 
a pH of 3.25 

Mobile phase: Methanol and Soiution A (12:88). Filter 
and deqas. 

Standard stock soiution: 0.5 mg/mL of USP 
Temozolomide RS in Mobile phase. Transfer the mixture 
to a centrifuge tubę, and centrlfuge at 1,500 x g for 10 
min* Pass the supernatant through a filter of 0.45-pm 
porę size, In to a glass vial. 

Standard soiution: 0.1 mg/ml of temozolomide pre¬ 
pared from Standard stock soiution and Mobile phase 
Sample soiution: Shake thoroughfy each bottle of Orał 
Suspension* fmmedrately transfer 2.5 mL of Oraj Sus- 
pension to a 25-ml volumetric fiask, and dilute with 
Mobile phase to volume* Vortex the sample for 30 s, 
centrifuge for 10 min at 1,500 x g, and pass through a 
membranę filter of 0.22-j.im porę size. Pass at least 
0.5 mL of sample through the filter before collecting 
the sample in a vial* Transfer 1*0 ml of the resultant 
soiution to a 10-ml vo!umetnc fiask, and dilute with 
Mobile phase to vo!ume to obtain a soiution with a 
nominał concentration of 0*1 mg/ml of temozolomide. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 245 nm 
Column: 4*6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
Injecłion vo!ume: 15 pL 
System suitability 
Sample: Standard soiution 

[NoiE—The retention time for temozolomide is about 
7.9 min.] 

Suitability requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysrs 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
temozolomide (C 6 I UNóOt) in the pui llun uf Orał 5us- 
pension taken: 

Result = CWCs) x (Cs/Qt) x 100 

r y - peak response from the Sample soiution 

o = peak response from the Standard soiution 

Cs = concentration of USP Temozolomide RS in the 
Standard soiution (mg/ml) 

Cu = nominał concentration of temozolomide in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90«G%-110.0% 

SPECIFIC TiSTS 

• PH (791): 3.5-4*5 

ADD TRON AL REQUIREMENTS 

• Packaging and Storage: Package in tight, light-reslstant 
containers. Storę in a refrigerator. 

• Beyond-Use Datę: NMT 60 days after the datę on which 
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• Labeung: Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Dotę . 

* USP Reference Standards (11} 

USP Temozolomide RS 


Tenipostde 



CjzHjjOuS 656.65 

Furo[3',4':ó,7]naphthG[2,3-d]-1,3-diQxo]-6(5aW)-one, 5,8,83, 
9Tetrahydro-5-{4-hydroxy-3,5-dimethoxyphenyl)-9-[4,6-Q- 
(2Thienylmethylene)-/3-D-glucopyranosyloxyh [5R-[5a, 
5a/5,8aa,9£(fi*)J]-; 

4'-Demethylepipodophylfotoxin 9-[4,6-0-{R)-24henyltdene- 
/3-D-glucopyranoside]; 

(55,5aR,8aR,9R)-9-(4-Hydroxy-3,5-dimethoxyphenyl)-8-oxo- 
5,5a,6,8,8a,9-hexahydrofuro[3',4':6,7]naphtho[2,3-dl 
[ 1 , 3 ]dioxoi- 5 -yl 4 , 6 - 0 -(thiophen* 2 *ylmethyłidene)-^-D- 
glucopyranoside [29767-20-2]. 

DEFIN1TION 

Teniposide contains NLT 97.0% and NMT 103.0% of teni¬ 
poside (C 12 H 32 O 13 S), calculated on the anhydrous and sol- 
vent-free basis. 

[C AtiTi on—G reat care should be taken in handling tenipo¬ 
side, because it is a cytotoxic agent.] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 5 mM monobasic potassium phosphate rn water 
Solution A: Acetonitnle and Buffer (36:64), Adjust with 
dibasic potassium phosphate to an apparent pH of 7.0. 
Solution B: Acetonltrile and water (90:10) 

Mobile phase: 5ee Tabfe 1. Return to onginal condi- 
tions and re-equilibrate the system for 15 min. 


Tabie 1 


Time 

(min) 

Solution A 
<%> 

Solution B 

0 

100 

0 

25 

100 

0 

60 

0 

100 

66' 

0 

100 


A This time may be adfusted ff needed to be At least 2.2 times the reten- 
tśon limę of the teniposide peak. 


Diluent: Acetonitnle and Buffer ( 1:1) 

Standard solution: 0.4 mg/mL of USP Teniposide RS, 
prepared as folio ws. Transfer USP Teniposide RS to a 
suitable vo!umetric fiask, add acetonitnle equivalent to 


10% of the finał vołume, and sonicate to dissoNe. Di- 
Igte with Diluent to volume. 

Sample solution: 0.4 mg/mL of Teniposide, prepared as 
foflows. Transfer Teniposide to a suitable volumetric 
fiask, add acetonitnle eguivalent to 10% of the finał vol- 
ume, and sonicate to dissolve. Dilute with Diluent to 
volume. 

Chromatographic system 

{See Chromotcgrophy (621), System Suitability «) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 4-jim packing LI 1 
Flow ratę: 1 mL/min 
Injection volume: 10 \iL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 0.85% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of teniposide (C^HiaOuS) in 
the portion of Teniposide taken: 

Result = (ruin) x (C$/Cu) x 100 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Teniposide RS in the 
Standard solution (mg/mL} 

Cv = concentration of Teniposide in the Sample 
solution (mg/mL) 

Acceptance criteria; 97.0%-103.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

* RESIDUE ON IGNITION (281) 

Analysis: Ignite the sample at 700 o -8Q0°. 

Acceptance criteria: NMT 0.2% 

• ÓRCANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Sample solution: Proceed as directed in the Assay. 
System suitability solution: Use the Standard solution 
m the Assay. [Notę —USP Teniposide RS contains a smali 
amount of /?-3-thienylidene regioisomer.] 
Chromatographic system: Proceed as directed rn the 
Assay , except for Detectors, 

Detectors 

UV 242 nm: For thiophenealdehyde 
UV 220 nm: For atl other impurities 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resoiutron: NLT 1.0 between ft-3-thienylidene 
regioisomer and teniposide peaks 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Teniposide taken: 

Result = x (1/f)] + rr} x (1/F) x 100 

ru - peak area of each impurity from the Sample 
solution at 242 nm for thiophenealdehyde 
and 220 nm for all other impurities 
F - relative response factor for each individual 
impurity (see Tabie 2) 

r T = peak area of teniposide from the Sample 
solution at 220 nm 
Acceptance criteria 

lndividual impurities: See 7bb/e 2. Disregard any im¬ 
purity peaks less than 0.05%. 
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labie 2 


Name 

Relative 

Retention 

Time 

Relatfre 
Response 
Facto r 

Acceptance 

Criteria, 

NMT 

Lipnan 

0.12 

1.0 

0.1 

Teniposide related 
compound A b 

0.29 

L4 

0.1 

Th i o D he n ea Ide hy d e< 

0.30 

1.0 

0.1 

5-3-Thienylidene 

repioisomer^ 

0.91 

1.0 

OT 

/?-3-ThienylIdene 

reaioisomer 

0.92 

1.0 

0.5 

Teniposide 

1.0 


_ 

Picroteniposfde' 

1.09 

TO 

0.1 

D em et hy 1 ep i pod ophy 1 - 
lotoxin dimem 

1.39 

1.3 

0.1 

Tetrabenzyl benzoyl 
lianan P h 

2.11 

0.81 

OJ 

Any indiyfdual 
u r i s pecIfieti ir npu i i lv 

— 

1.0 

0.1 

Total impurities 

— 

— 

3 


a 4'-Deme thy fe pi pod op hy II otoxi n 9-/3-o-gl u co py ran oside. 
b 4' - Dem e thy I epi pa do p hy I lq tm i n. 

^ThiopheneJTcarbaldehyde. It is quantitated at 242 nra 
d 4 Dem ethy \ eptpodo phyI lo tox I n 9-[4,6- 0-(5)- 3- the ny I idene/J-D- 
g I ucopy ran oside J. 

*4’- Dem ethy lep Epodo phy! lo to x In 9- [4 t 6-000-3 -theny I id ene- /3-D- 
glucopyranosidej. 

1 (5 /?,5a5,8a^9S)-9-[4 f 6-0-(ft)-2Theny lidene-/J-D‘glucopyranosyloxy]-5 H 8 P 
8 a r 9- tetra hyd ra -5 -(4- hydroxy- 3,5 -d imethoxyp he nyl)f u ro [ 3 L 4 Ló, 7] n aph tho 
[2,3-d]-l ,3-dioxol-6(5aft>Qrie- 

3 (5 R, 5 a R, Ba R, 95,5 * R t 5a f R t 8a * R, 9* 5}- 9, 9'- Oxy bis(5, 8, Sa, 9-tetra hydro-5 -{4 - hy * 
droxy-3 ł 5-dimethoxyphenyl}furo[3\4':6 / 7]napbtho[2,3-d]J H 3-dioxoh 
6(5aH)-one), 


5PECIFIC TE5TS 

* Water Determination, Method I (921): NMT 1% 
o Optical Rotation, Spedffc Rotation <781S) 

Sample solution: 5 mq/mL in chloroform and methanol 
(9:1) 

Acceptance criteria: -101.0° to -113.0°, at 20° on the 
anhydrous and solvent-free basis 


ADDITIONAL REQOIREMENT$ 

■ Packaging and Storage: Preserve in tight, [ight-resistant 
canta iners. Storę at room temperaturę. 

O OSP REFERENtE STANDARD5 <11) 

USP Teniposide RS 


TeraBposide Btraject Borna 

DEFJNITION 

Teniposide Iniection contains NIT 90.0% and NMT 110.0% 
of the labefed amount of teniposide (C 32 H 32 O 13 S). It is a 
stenie solution in a nonagueous medium and may contain 
benzyl alcohol or other suitable preservatives. 

[GAUTION—Great care should be taken in handling tenipo- 
side, because it is a cytotoxic agent.] 

IDENTIFICATION 

e A, The retention time of the major peak of fhe Sample 
solution corresponds to that of the Śtandard solution t as 
obtained in the Assay: 


ASSAY 
0 PROCEDURĘ 

Solution A: Acetonitrile and water (25:75) 

Solution B: Acetonitrile and water (56:44) 

Mobile phase: See Table h Return to odginał condl- 
tions and re-equJlibrate the system for 10 min. 


Table 1 


Time 

5olution A 

Solution B 

(mini 

(%1 

{%> 

0 

100 

0 

4 

100 

0 

16 

64.5 

35.5 

36 

64.5 

35.5 

60 

0 

100 

90 

0 

100 


Diluent: Acetonitrile and 5 pM monobasic potassium 
phosphate ( 1 : 1 ) 

Standard solution: 0.4 mg/ml of USP Teniposide RS in 
D//L/enf, prepared as folfows. Transfer a known amount 
of USP Teniposide RS into a suitable voIumetric fiask 
and add acetonitrile equivalent to 10 % of the finał voh 
u me. DEssolve with the aid of sonication and di lute with 
Diluent to volume. 

Sample solution: Nominalfy equivalent to 0.4 mg/mL 
of teniposide in Diluent, prepared as follows. DiJute a 
pordon of the Injection with Diluent to obtain a solution 
contafnrng 0.4 mg/mL of teniposide. 

Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5jim packing LI i 
Flow ratę: 1.3 mL/min 
Injection volume: 10 |liL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Relative standard deviation; NMT 2.0% 

Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabeled amount of teni¬ 
poside (CsihhzOnS) in the portlon of Injection taken: 

Resuit - (ru/rs) x (Q/Cu) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Teniposide RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of teniposide in the 
Sample solution (mg/mL) 

Acceptance criteria; 90.0%-110.0% 

IMPURITIES 
9 0RGAMIC Impurities 

Solution A, Solution B, Diluent, and Sample solution: 
Proceed as directed in the 4ssoy. 

Mobile phase: See Table 1. Return to original condi- 
tions and re-equilibrate the system for 10 min. [Notę— 
The duration of initial 1 isocratic hołd may be adjusted 
from 4 min to up to 10 min to meet the resolution 
requirements and to achieve the retention time of the 
teniposide peak to about 35 min.] 

Benzaldehyde stock solution: 0.15 mg/ml of USP Ben- 
zafdehyde RS in Diluent 

Teniposide related compound A stock solution: 

0.15 mg/mL of USP Teniposide Related Compound A 
RS, prepared as follows. Transfer USP Teniposide Related 
Compound A RS to a suitable volumetric fiask, add ace¬ 
tonitrile equivalent to 20 % of fche finał vo(ume, and 
sonicate to dissolve. DiJute with Diluent to volume. 
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System suitability solution 1: 15 pg/ml each of USP 
Teniposide Related Compound A RS and USP Benzalde¬ 
hydu RS in Difuent from Teniposide related compound A 
stock solution and Benzaldehyde stock solution 
System su Etabclity solution 2: Use the Standard solution 
in the Assoy * [NOTĘ—USP Teniposide RS contams a smali 
amount of fl-3-thienylidene regioisomer.] 
Chromatographrc system: Proceed as directed in the 
Assay, except for the Detecłors. 

Detectors 

UV 242 nm: For thiopheneaidehyde 
UV 220 nm: For all other impurities 
System suitability 

Sam pies: System suitability solution 1 and System suita¬ 
bility solution 2 

[Non—The relative retention times for benzaldehyde, 
teniposide related compound A t fi-3-thienylidene 
regioisomer, and teniposide are about 0-42, 0.43, 

0.97, and 1*0, re$pectivefy*] 

Suitability reguirements 

Re solution 1: NIT 0*9 between benzaldehyde and 
teniposide related compound A, System suitability so¬ 
lution 1 

Resolution 2: NLT 1.2 between fl-3-thlenylidene 
regioisomer and teniposide peaks, System suitability 
solution 2 
Analysis 

Sam ple: Sample solution 

Calculate the percentage of each specifted degradation 
product in the portion of fnjection taken: 

Result = rj{l[ru x (1/f)] + r T ) x (1/f) x 100 

fu - peak area of each specified degradation 

product from the Sampie solution at 242 nm 
for thiopheneaidehyde and 220 nm for all 
other impurities 

F = relative response factor for each individual 
impurity (see Tobie 2) 

fr - peak area of teniposide from the Sample 
solution at 220 nm 
Acceptance criteria: See Tobie 2. 


Tafcie 2 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIWT(%> - 

Uonan ?* 

0.16 

1.0 

2.5 

Thi op h e n ea Ideh vd e b 

0.28 

1-2 

0.5 

Teniposide 

1.0 


_ 

Picroteniposide f 

1.11 

1.0 

0.25 

Total specified 
degradation 




Products 



3*0 


1 4'-Demethytępipodophy(lotoxin 9-/3-D-glucopyranoside. 
b Thiophene-2-carbafdehyde. li h qurinŁitated m 242 nm. 

! (5 fl,5a5,Bflfi,9 5)-9-£4,6- 0-(rt)-2 -Thenyl idene-^O^tucopy ram^OXy]-5,8, 
8^9Letrahy<jro-S-(4hydrPxy-3 J S-dimethoxyphenyJ)furo[3" f 4':6 ł 7]naphtho 
[2,3'd|-] ,3-dioxof-6(5aW)'<ine. 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): It contains NMT 1.5 
USP Endotoxin Units/mg of teniposide. 

* Steriuty Tests (71): Meets the requirements 

* pH (791) 

Sample solution: Di lute 5 ml of Injection with 45 mL 
of water* 

Acceptance criteria: 4.0-6*5 

* Particuiate IWATTER IN INJECTIONS (788): It meets the re- 
quirements for small-volume injections, 

* Other Requirements: it meets the requirements in injec¬ 

tions and Implanted Drag Products (1 ), 


ADDITIONAL REQUIREMENTS 

« PACKAGINC ano Storage: Storę under refrigeration and 
protect from light 

* LABEUNG: Label it to indicate that the fnjection is to be 

diluted with a suitable parenteral vehitle prior to intrave- 
nous infusion* 

• U5P Reference standards (11) 

USP Benzaldehyde RS 
USP Endotoxin RS 
USP Teniposide RS 

USP Teniposide Related Compound A RS 
4'-Demethylepipodophyl!otoxin. 

Cat 4 00,38 


Terazosin Capsules 

DEFINITION 

Terazosin Capsules contain NLT 90.0% and NMT 110,0% of 
the labefed amount of CiyH^NsO-i ■ HCI, calculated as the 
free base. 

IDENTIFICATION 

« A. ULTRAVIOUT ABSORPTION (197U) 

Diluent: 0,1 N hydrochlorto acid 
Standard solution: 0,005 mg/mL of terazosin hydro- 
chloride from USP Terazosin Hydrochloride RS in Dilu¬ 
ent. Sonicate for 10 min to completeiy dissolve. Pass 
the solution through a nylon fil ter of 0.45-jim porę size. 
Sample solution: Combine the contents from 20 Cap¬ 
sules and transfer 10 mg into a 100-mL fiask. Fil! with 
Diluent to 50% of the volume of the fiask. Sonicate the 
fiask for 10 min. Allow it to cool to room temperaturę. 
Dilute with Diluent to volume. Further dilute 5 mL of 
this sofution with Diluent to 100 mL, and mix well. Pass 
10 mL of this preparation through a PTFE filter with a 
0.45-jim porę size* 

Blank: Pass the Diluent through a PTFE filter of 0,45-jjm 
porę size, 

* B, The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard sofution , as 
obtained in the Assay , 

ASSAY 

* PROCEDURĘ 

[Notę—U se an aihglass syringe.] 

Hydrochloric acid solution: Prepare 0.1 N methanoiic 
hydrochloric acid by adding 0,85 ml of hydrochloric 
add to 1 L of methanoL 

Diluent: Hydrochloric acid solution and water (2:3) 
Mobile phase: Acelonitrile and water (7:3). Pass 
through a nylon filter of 0.45-jim porę size* Add 10 ml/ 
L of glacial aeetic add, and degas. After degassing, pi¬ 
pet 0.20 mL/L of diethylaminę into the solution, and 
mix* 

Standard stock solution: 0,55 mg/mL of terazosin hy- 
drochforide from USP Terazosin Hydrochloride RS in Dil¬ 
uent. Sonicate for 5 min to completeiy dissolve. 
Standard solution: 0.055 mg/mL of terazosin hydro¬ 
chloride in Diluent from Standard stock solution * Pass 
through a PTFE filter of 0 45-fim porę size, discarding 
NLT the first 8 mL of fil tratę. 

Sample solution: Combine the contents of NLT 20 
Capsules and weigh a quantity equivalent to 10 mg of 
terazosin into a 200-mL fiask. Ada 100 mL of Diluent , 
and sonicate for NLT 10 min, Shake the fiask mechani- 
cally for NLT 10 min* Repeat until the sample is well 
dispersed. Allow the solution to cool, and dilute with 
Diluent to volume* Pass through a PTFE filter of 0.45-pm 
porę size, discarding the first 8 mL of filtrate* 














Chromatographfc system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4*ć-mm x 15-cm; 5-jim packmg LI 

Flow ratę: 2.5 mL/min 

Injection size: 25 pL 

Run time: NLT twice the retentton time of the ter- 
azosin peak 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1*8 for the terazosin peak 
Relative standard deviation: NMT 2.0% 

Analysts 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of terazosin (CisHzsNsCb), 
based on the label daim, in the portion of Capsules 
taken: 

Re suit = (ru/fs) x (C s /C u) x (M fl /M f2 ) x 100 

ru = peak response of terazosin from the Sample 
solution 

r s - peak response of terazosin from the Standard 
solution 

Cs = concentration of terazosin hydrochlonde in 
the Standard solution (mg/mL) 

C u - nominał concentration of terazosin in the 
Sample solution (mg/mL) 

Mrt = molecular weight of terazosin, 387.43 
M ,2 = molecular weight of terazosin hydrodiloride, 

423,89 

Acceptance criteria: 90.0%-110.0%, calcuiated as the 
f ree base 

PERFORMANCE TE5TS 

* DissounrtON (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm, with sinkers 
Time: 60 min 

Standard solution: (387.44/423.89)(L/900) mg/mL of 
USP Terazosin Hydrochlonde RS in Medium , where L is 
the Capsule label daim (terazosin), in mg 
Sample solution: At the deslgnated time, withdraw 
20 mL of the solution under test, and cenlrifuge at 
NMT 3000 rpm for 20 min. 

Capsule blank solution: Dissolve 10 empty Capsule 
shells in 900 mL of Medium heated to 37°. Centrifuge 
a portion of this solution for 20 min. 

Spectrometrk conditions 
(See Ultravioiet-Vi$ibłe Spectroscopy (857). 

Modę: UV 

Analytrcai wavelength: UV 246 nm 
Celi iength: 5 cm For Capsules labeled to contain 
1 mg; f cm for Capsules labeled to contain 2 or 
5 mg; 0.5 cm for Capsules labeled to contain 10 mg 
Blank: Medium 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of terazosin dissolved: 

Result - {[Au - (A b /10)]/A $ ) x C s /L x V x 100 

Au = absorbance of the Sample solution 

A a = absorbance of the Capsule blank solution 

As = absorbance of the Standard solution 
Cs - concentration of terazosin in the Standard 
solution (mg/mL) 

L = terazosin label daim (mg/Capsule) 

V “ volume of Medium , 900 mL 


Tolerances: NLT 80% (Q) of the labeled amount of 
terazosin is dissoived* 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissoiution 
Test 2* 

Medium: Water; 900 ml 

Apparatus 2: 50 rpm, with wire helix sinker. 

Time: 30 min 

0*1 M phosphate buffer: 13,6g/mL of monobasic po- 
tassium phosphate and 4 mL/L of triethylamlne in 
water. Adjust with phosphoric acid to a pH of 2,5 ± 
0.05. 

Mobile phase: Acetonitrile and 0.? M phosphate buffer 
(1:3) 

Standard solution: (3B7.44/423*89)(L/9Q0) mg/mL of 
USP Terazosin Hydrochlonde RS in Medium, where L is 
the Capsuie label claim (terazosin), in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable filier of 0.45-jim porę size. 
Chromatographic system 
(See Chromotograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 246 nm 

Column: 3,9-mm x 30-cm; IG-jinn packing LII 
Flow ratę: 1.0 mL/min 
Injection size: 50 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysts 

Sam pies: Standard solution and Sample solution 

Calculate the percentage of terazosin dissohrad: 

Result = (ru/r s ) x (C s /L) x V x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs = concentration of terazosin in the Standard 
sofution (mg/mL) 

L - terazosin label daim (mg/Capsule) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of ter¬ 
azosin is dissolved* 

* Uniformity of Dosace Units (905): Meet the 
requirements 

IMPURIT1ES 
Organie Impurities 

• Procedurę 

Buffer: Dissolve 4.1 g of monobasic potassium phos¬ 
phate and 1*1 g of sodium 1-heptanesulfonate mono- 
hydrate in 950 mL of water. Adjust with phosphoric 
acid to a pH of 3*0 ± 0.10. Dilute with water to 1 L. 

Pass through a nylon ftlter of 0,45-pm porę size. 

Mobile phase: Acetonitrile and Buffer (6: 19) 

Standard solution: 0.003 mg/mL of terazosin hydro- 
chloride from USP Terazosin Hydrochlonde RS in Mobite 
phase 

Sample solution: Transfer 15 mg of terazosin from the 
contents of 20 Capsules into a 50-mL volumetric fiask. 
Dilute with Mobile phase to approxfmately half the vol- 
ume of the fiask* Sonicate for NLT 10 min, and shake 
the fiask for NLT 20 min. Dilute with Mobile phase to 
volumą and pass through a nylon or Teflon fil ter of 
0.45-j.im porę size, dlscarding the first 5 mL of frltrate, 
The finaJ concentration of the Sample solution is 
0*3 mg/mL* 

Sensitivity solution: 0.15 pg/mL of USP Terazosin Hy- 
drochlonde RS in Mobile phase from the Standard 
solution * 


USP Monographs 


Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 246 nm 

Column: 4.6-mm x 25-crn; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection size: 10 llL 

Run time: NLT 1.2 times the retention time of ter- 
azosin for the Standard soiution and Sensitivity solu- 
tion ; NLT 4,5 times the retention time of terazosin in 
the Sampie solution 
System suitability 

Sam pies: Standard solution and SensitMty solution 
Capacity factor, k': NLT 1,0 for the terazosin peak, 
Standard solution 

Tailing factor: NMT 2.0 for the terazosin peak, Sfon- 
dard solution 

Refative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10 for the terazosin peak, 
SensitMty solution 
Analysis 

Samples: Standard solution and Sampte solution 
Calcu la te the percentage of each impurity in the por- 
tion of Capsules taken: 

Result = (ru/r s ) x (Cs/Cu) x (1/F) x (M r JM r2 ) x 100 

i'u = peak response of each Jndividual impurity 
from the Sampie solution 

r 5 = peak response of terazosin from the Standard 
solution 

Cs = concentration of terazosin hydrochioride in 
the Standard solution (mg/mL) 

Cu = nominał concentration of terazosin in the 
Sampie solution (mg/mL) 

F - re!ative response factor (see impurity Tabie 1) 
Mn = molecular weight of terazosin, 387.43 
W\r 2 = molecular weight of terazosin hydrochlonde, 
423.89 

Acceptance criteria: See Impurity Table L 


Impurity Table 1 


Nijme 

Relative 

Reteii’ 

tion 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIWT (%) 

Piperazinyl- 

ADMO 1 

0.52 

1.1 

0.4 

Chloro AD MO 

1.37 

1.2 

0.4 

Bis-ADMQ-p[per- 

azine 11 

3.85 

TO 

0.4 

Any other Sndlvid- 
ual, unspetified 
rmpuritv 

— 

— 

0.2 

Tolal impurities 


_ 

1.2 


J N-(4-ArnEno-6,7 dimethoxy-2-quinazolinyl)piperazjne. 
h 2TIhlaro-4-arnirio-ć,7 dimethoxy-2-quinazoEine. 
c N, N-Bls-(4-a min o~6,7 dimethoxy-2 -q ui rtazo I i nyl )pipe ra zin e - 


ADDITIONAL REQUIREMENTS 

o Packaging and Storace: Preserve En weil-dosed contain- 
ers protected from moisture and light. Storę at controlled 
room temperaturę, 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only If Test 1 
is not used. 


* USP Referenci Standards (11) 

USP Terazosin Hydrochioride RS 


Terazosin Tablets 


DEFINJTION 

Terazosin Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of (C^H^NsO., - HCI), calculated as 
the free base. 

IDENTIFICATION 

* A. Ułtraviolet Absorftion (197U) 

Oiluent: 0.1 N hydrochloric add 
Standard solution: 0.005 mg/mL of USP Terazosin Hy- 
drochloride RS in DiiuenL Son i ca te for 10 min to com- 
pleteiy di$solve, Pass the solution through a nylon filter 
of 0.45-ftm porę size, discarding the first 5 ml of 
filtrate. 

Sampie solution: Transfer 10 mg from the pool of 
ground Tablets (NLT 20) into a IGO-ruL fiask. Dilute 
with Diiuent to 50% of the volume of the fiask. Sonicate 
the fiask for 10 min. Allow it to cool to room tempera¬ 
turę, and dilute with Diiuent to volume, Further dilute 
5 mL of this solution with Diiuent to 100 mL, and mlx 
weli. Pass 20 mL of this preparation through a PTFE fil- 
ter of 0,45-pm porę size, discarding the first 5 mL of 
filtrate. 

« B. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtalned in the Assay. 

A55AY 

* PROCEDUR! 

[Notę— Use an all-glass syringe.J 

Hydrochloric add solution: Prepare 0,01 N methanoilc 
hydrochloric acid by adding 0.85 mL of hydrochloric 
acid to 1 L of methanol. 

Diiuent: Hydrochloric acid solution and water (2:3) 
Mobile phase: Acetonitriie and water (7:3). Add 
10.00 mL/L of glacial acetic acid, and degas. Pass 
through a nylon filter of 0.45-|iim porę size. Pipet 
0.20 mL/L of dlethylamine into the solution, and imix. 
Standard stock solution: 0.55 mg/mL of terazosin hy¬ 
drach foride from USP Terazosin Hydrochioride RS in Dil- 
uenL Sonicate for 5 min to completely dissolve. 
Standard solution: 0.055 mg/mL of terazosin hydro¬ 
chlonde in Diiuent from the Standard stock solution. Pass 
through a PTFE filter of 0,45-j.Lm porę size, discarding 
the first few mL of filtrate. 

Naproxen standard solution: 0.5 mg/mL of USP 
Naproxen RS. Drssofve by sonication USP Naproxen RS 
rn 25% of the volume of the fiask of acetonitriie, and 
dilute with water to vofume. 

System suitability solution: 0.05 mg/mL of naproxen 
and 0.055 mg/mL of terazosin hydrochioride in Diiuent 
from the Naproxen standard solution and Standard solu¬ 
tion, respectivefy. Pass through a PTFE filter of 0.45-jim 
porę size, discarding the first few mL of filtrate. 

Sampie solution: 0,05 mg/mL of terazosin In Diiuent. 
Combine the contents of NLT 20 Tablets, and weigh a 
auantity equivatent to 10 mg of terazosin Into a 200-mL 
fiask. Add lOOmL of Diiuent, and sonicate for NLT 10 
min, Shake the fiask mechanicalJy for NLT 10 min. Re- 
peat until the sampie is well dfspersed, Allow the solu¬ 
tion to cod, and dilute with Diiuent to vofume. Pass 
through a PTFE filter of 0.45-pm porę size, discarding 
the first few mL of filtrate. 
















Chromatographic system 

(See Chromatograpny (621}, System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-fim packing LI 

Fiow ratę: 2.5 mL/min 

Injection size: 25 jul 

Run tirne: NLT twice the retention time of the ter¬ 
azosin peak 

System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability reąuirements 
Resolution: NLT 2.0 between naproxen and ter¬ 
azosin, System suitability solution 
TaiJing factor: NMT 1.8 for the terazosin peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 2.0, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of C T 9H 2 5N 5 Q 4 , based on the 
label ciaim, in the portion of Tablets taken: 

Result - (ru/r s ) x (Cs/Cu) x (M rl /M r2 ) x 100 

ru = peak response of terazosin from the Sampie 
solution 

rs = peak response of terazosin from the Standard 
soiution 

Cs = concentration of terazosin hydrochloride In 
the Standard soiution (mg/mL) 

Cu = nominał concentration of terazosin in the 
Sample soiution (mg/mL) 

M r i - moiecular weight of terazosin, 387.43 
M r 2 = molecuiar weight of terazosin hydrochloride, 

423.89 

Acceptance criteria: 9G.0%-410.0%, calcufated as the 
free base 

PERFORMANCE TESTS 
* DissoumoN (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: 6 pg/mL of USP Terazosin Hydro- 
chloride RS in Medium, 

Sample solution: Pass a portion of the solution through 
a suitable fiiter of 0.45-j.im porę size. Di lute with Me¬ 
dium to a concentration simrlar to that of the Standard 
soiution f assuming complete dissolution of the label 
ciaim, 

Spectrometrk conditions 

(See Ultravioiet-Visibie Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: UV 245 nm 
Cefl length: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C19H25N5G4 dissolved: 

Result = (Au/As) x (C s /L) x (M rl /M f2 ) x V x 100 

Au - absorbance of the Sampie solution 
A s - absorbance of Lhe Standard solution 
Cs = concentration of the Standard solution 
L - label ciaim (mg/Tablet) 

Mr! - moiecular weight of terazosin, 387.43 

= mofecular weight of terazosin hydrochloride, 

423.89 

V - volume of Medium (mL), 900 


Tolerances: NLT 75% (Q) of the labeled amount of ten 
azosin (CigH^NjO*) is dissolved. 

* Uniformitv of Dosage Units (905): Meet the 
requirements 

1MPURITIES 
Organie Impurities 

• Procedurę 

Buffer: Pissolve 4.1 g of monobasic potassium phos- 
phate and 1.1 g of sodium 1-heptanesulfonate mono- 
hydrate in 950 mL of water. Adjust with phosphoric 
acld to a pH of 3.0 ± 0.10. Dilute with water to 1 L, 
Pass through a nylon fiiter of 0.45-iim porę size. 

Mobile phase: Acetonitrile and Sufler (6:1 9) 

Standard solution: 0.003 mg/mL of terazosin hydro¬ 
chloride from USP Terazosin Hydrochloride RS in Mobile 
phase 

Sample solution: Transfer 15 mg of the powderfrom 
the crushed Tabjets (NLT 20) into a 50-mL volumetric 
fiask. Dilute with Mobile phase to approximately half 
the volume of the fiask. Sonicate for NLT 10 min, and 
shake the fiask for NLT 20 min. Dilute with Mobile 
phase to yolume, and pass through a nylon or Teflon 
fiiter of 0.45-pm porę size, dlscarding the first 5 mL of 
filtrate. The finał concentration of the Sample solution ts 
0.3 mg/mL 

5ensitivity solution: 0.15 pg/mL of USP Terazosin Hy- 
drochloride RS in Mobile phase from the Standard 
solution 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 246 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: Ambient 

Fiow ratę: 1 mL/min 

Injection size: 10 pL 

Run time: NLT 1.2 times the retention time of ter¬ 
azosin in the Standard soiution ; NLT 4.5 times the re¬ 
tention time of terazosin in the Sample soiution 

System suitability 

Samples: Standard solution and Sensitivity soiution 
Capacity factor, k': NLT 1.0 for the terazosin peak, 
Standard solution 

Tailing factor: NMT 2,0 for the terazosin peak, Stan¬ 
dard solution 

Refative standard deviatton: NMT 2.0%, Standard 
soiution 

Signal-to-noise ratio: NLT 10 for the terazosin peak, 
SensitMty solution 
Anaiysis 

Samples: Standard solution and Sampie soiution 
Calculate the percentage of each Impurity in the por¬ 
tion of Tablets taken: 

Result = (r u /r s ) x (Cs/Cu) x (1/F) x (M rl /M r2 ) x 100 

fu - peak response of each individual impurity 
from the Sample solution 

r% = peak response of terazosin from the Standard 
solution 

Cs - concentration of terazosin hydrochloride in 
the Standard solution (mg/mL) 

C u = nominał concentration of terazosin in the 
Sample solution (mg/mL) 

F - relatlve response factor (see Impurity Tobie 1) 

Mm - moiecular weight of terazosin, 387.43 
M r2 - moiecular weight of terazosin hydrochloride, 

423.89 

Acceptance criteria: See Impurity Tobie 7. 
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Impurity Tabte I 


Name 

ReHatiue 

Reten¬ 

tion 

Time 

Relative 

Response 

ff-actor 

Acceptance 
Criteria, 
NMT (%) 

Piperazinyl- 

ADMQ a 

0.52 

1.1 

0.4 

Chloro ADMO 

1.37 

1.2 

0,4 

Bis-ADMQ-piper- 
azi ne c 

3.85 

1.0 

0.4 

Any other individ- 
ual, unspedfied 
impurity 

— 

— 

0.2 

Total rmpurities 

— 

— 

1.2 


11 N-(4 -Am i no-6,7 di me t h axy-2-qni n azoli ny l)pi perazin e. 

15 2-ChJarQ-4^mino-6,7 dimethoxy-2-quiiwoline, 
ę N,N-Bis-(4-aminom, 7 dtmeE:hDxy-2-qu!na2o!inyl)piperazine Ł 

ADDmONAL REQU!REMENTS 

* PACKAGING and Storace: Preserve In wejbclosed contain- 

crs protcctcd from moisturc and light. Storc at controlled 
room temperaturę. 

• USP Reference Standards {11) 

USP Naproxen RS 

USP Terazosin Hydrochloride RS 


Terazosin Hydroc Bi loncie 



C^HhNsOh ■ HCI ■ 2H 2 0 459.92 

Piperazine, 1 -(4-aminQ-6,7-dimethoxy-2-quinaz0iinyl)-4- 
[(tetrahydra-2-furanyl}carbG nyI]-, monohyd rothloride, 
di hydra te. 

1-(4-Amino-ó,7-dimethoxy-2-quinazoliny[)-4-(tetrahydrQ- 
2-furoyl)piperazine monohydroehloride dihydrate 
[70024-40-7]. 

Anhydrous 423.89 [63074-08-81. 

» Terazosin Hydrochloride contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 19 H 2S Ns0 4 ■ HCI, eaiculated on the dried basis, 

Packaging and storage—Preserve in tight containers, and 
storę at a temperaturę between 20° and 25°. 

USP Reference standards (11)— 

USP Terazosin Hydrochloride RS 
USP Terazosin Related Compound A RS 

1 (4-Amino-6,7-dimethoxy-2-quinazojinyl)piperazine, 
dihydrochloride, 

CmHi 9 Ns 02 - 2HCI 362,25 
USP Terazosin Related Compound B RS 

1 -(4-Hydroxy-6,7-dimethoxy-2-quinazoliny]))-4-[(tetra- 
hyd ro-2 -f u ra nyl)ca rbonyl]piperazi ne. 

CtsH^N-iOs 388.42 
USP Terazosin Related Compound C RS 

1,4-Bi5(4-amino-6,7-dimethoxy-2-quinazofinyl)piper- 
azine, dihydrochloride. 

C a 4 H»NsO 4 ■ 2 HG 565.45 

Colar and darity of solution—Dissolve a guantity of Ter¬ 
azosin Hydrochloride in methanol solution (90 in 100) to 
obtain a 1 in 100 solution: this solution is elear and colorless 


to pale yellow, when compared to methanol solution (90 in 

100 ). 

fldentification— 

A: Infrared Absorption (1 97K). 

B: The retention tfme of the major peak in the chromato- 
gram of the Assay preporation corresponds to that in the 
chromatogram of the Standard preporation, as obtained in 
the Assoy, 

C: It meets the reguirements of the tests for Chloride 
(191), a solution prepared by dissolving 100 mg in 10 ml of 
methanol solution (90 in 100) being examined. 

Loss on drying (731)—Dry it in vacuum at 105° for 
3 hours: it ioses not morę than 9.0% of its weight. 

Residue on tgnition (281): not morę than 0.2%, deter- 
mined on a 1,0-g specimen. 


Delete the following: 

*Heavy metals, Method II (231): 0,002%,* 

Limit of tetrahydro-2-furancarhoxylic acid— 

Blank solution— Transfer 2,0 mL of glacial acetic add to a 
100-mL volumetric fiask, dilute with acetone to volume, and 
mix. Mix 5.0 mL of this solution and 5.0 mL of acetone; 
pass through a nylon membranę fil ter having a 0.45-j.im or 
finer porosity, previousfy washed with acetone; and discard 
the first 1 mL of the fil tratę. 

Interna! standard solution —Transfer about 100 mg of cap- 
ricacid, accurately weighed, to a 100-mL volumetric fiask; 
disso!ve in and dilute with acetone to vo!ume; and mix. 
Transfer 10.0 mL of this solution and 2.0 ml of glacial acetic 
acid to a 100-mL volumetric fiask, dilute with acetone to 
volume, and mix. 

Standard stock solution —D3ssolve an accurately weighed 
amount of tetrahydro-2-furancarboxylic acid in acetone to 
obtain a solution having a known concentration of about 
1.0 mg per mL. Dilute with acetone quantitatively, and step- 
wise if necessary, to obtain a solution having a known con¬ 
centration of about 100 jiig per mL, 

Standard solution— Transfer 5.0 mL of the Standard stock 
solution and 5.0 mL of internal standard solution to a 50-mL 
centrifuge tubę, and mix. Pass through a nylon membranę 
filter having a 0.45-pm or finer porosity, previousJy washed 
with acetone; and discard the first 1 mL of the fi]tratę. 

Test solution— Transfer about 100 mg of Terazosin Hydro- 
chloride, accurately weighed, to a 50-mL centrifuge tubę; 
add 5.0 ml of acetone and 5,0 ml of interna! standard solu¬ 
tion; and shake for about 30 minutes, Centrifuge for about 
l Ominutes; pass through a nylon membranę fllter having a 
0.45-pm or finer porosity, previously washed with acetone; 
and discard the first 1 mL of the filtra te, 

Chromatographic system (see Chromatography <621 ))■—'The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 0.53-mm x 10-m fused-slllca capi [lary column 
coated with a 1.2-jim film of ltq u id phase G25. The column 
temperaturo Is maintained at about 17GT The injection port 
is configured for splitless injection, and Its temperaturę is 
maintained at about 230°. The detector temperaturę is 
maintained at about 240°. The carrier gas is helium, flowing 
at a ratę of about 9 mL per minutę, Chromatograph the 
Blank soiuifon f and measure the peak responses as directed 
for Procedurę: ensure that there are no extraneous peaks. 
Chromatograph the Standard solution, and measure the 
peak responses as directed for Procedurę; the relative reten¬ 
tion times are 1.0 for tetrahydro-2-furancarboxy!ic acid and 
1.2 for capric acid; the resofution, R be twe en tetrahydro- 
2-furancarboxylic acid and capric acid Is not less than 2.3; 
and the relative standard deviation, determined from the 
peak response ratios of tetrahydro-2-furancarboxyl3c add to 
capric add for repficate Enjections is not morę than 6,5%. 

Procedurę —Separately inject equal volumes (about 0.2 pL) 
of the Standard solution and the Test solution into the chro- 














matograph, record the chroma tograms, and measure the 
peak responses. Calculate the percentage of tetrahydro-2-fu- 
rancarboxylic acid in the portion of Terazosin Hydrochloride 
taken by the formula: 

(C/W)(R U /Rs) 

in which C is the concentration, in pg per mL, of tetrahy- 
drO"2-furancarboxylic acid in the Standard solution; W is the 
weight, in mg, of Terazosin Hydrochloride taken to prepare 
the Test solution; and R u and R$ are the peak response ratios 
obtained from the Test solution and the Standard solution, 
respectively: not morę than 0J% is found. 

Limit of 1-[(tefrahydro-2-furanyl)carbonyi]piper- 
azine— 

Derivahzation solution— Drssoh/e about 2,0 g of 3,5-dinh 
trobenzoyi chloride in 250 ml of acetonitrife. 

Phosphate buffer solution— Transfer about 963 g of diba- 
sic potassium phosphate and 3.85 g of monobasic potas- 
sium phosphate, each accurately weighed, to a 500-mL vol- 
umetric fiask, Dissolve rn and diiute with water to yolume, 
Adjust with phosphoric acid solution (10 in 100) or sodium 
hydroxide solution (10 in 100) to a pH of 8.0 ± OJ. Transfer 
25.0 mL of this solution to a 100-mL yolumetric fiask, and 
diiute with water to volume. Adjust with phosphoric acid 
solution (10 in 100) or sodium nydroxide solution (10 in 
100) to a pH of 8,0 + OJ. 

Solution A —Use flltered and degassed water, 

Solution 8—Use filtered and degassed acetonitrile. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system , Make ad- 
justments if necessary (see 5ys£em Suitobility under Chromo- 
tography (621)), 

Blank solution —Use acetonitrile, 

Standard solution—D\sso\ve an accurately weighed quan- 
tity of 1[(tetrahydro-2-furanyl)carbonyl]piperazine in aceto- 
nitrile to obtain a solution having a known concentration of 
about 1.0 mg per mL. Diiute quantitatively, and stepwise if 
necessary, with aceton [trile, to obtain a solution having a 
known concentration of about 5 pg per mL. 

Test solution —Transfer about 125 mg of Terazosin Hydro- 
chloride, accurately weighed, to a 25-mL yolumetric fiask; 
dissolve in and diiute with a mixture of acetomtrife and 
water (1:1) to volume; and mix. 

Derivatization procedurę— Transfer 5-mL portions of the 
Blank solution, the Standard solution , and the Test solution, 
each to a separate 100-mL yolumetric fiask, and proceed 
with each as follows. Add 5,0 mL of Phosphate buffer solu- 
don, and mix. Add 10.0 ml of Detwatizadon solution whlle 
swirling, allow to stand af room temperaturę for about 
20 minutes, and mix ł Diiute with a mixture of aceton i trile 
and water (1:1) to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph ta eguipped with a 254-rim deteclor 
and a 4.6-mm x 25-cm analytical coJumn that contains 
packing L7, The flow ratę Is 1.5 mL per minutę, except it is 
changed to 2.0 mL per minutę during the period between 
40 and 80 minutes. The ehromatograph is programmed as 
follows. 


Time 

(minutes! 

Solution A 
{%} 

Solution B 
(%) 

Elutian 

0-35 

82 

18 

isocratic 

35-40 

82—*10 

18—>90 

linear gradient 

40-75 

10 

90 

isocratic 

75-80 

10“>82 

90-^18 

linear gradient 

80-100 

82 

18 

isocratic 


Separately inject equal volumes (about 50 pL) of the deriva- 
tized Blank solution and the derivatlzed Standard solution , 
and measure the peak responses as directed for Procedurę , 


ensuring that the peaks in the chromatogram of the deriya- 
tized Standard solution that correspond to those obtained 
from the derivatized Blank solution do not interiera with the 
determination: the retention time for 1-[(tetra hydro- 
2-furanyl)carbonyl]piperazine is morę than 22 minutes; the 
column efficiency is not less than 3500 theoretical plates; 
ard the relatiye standard deylation for replicate injections is 
not morę than 3,0%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the derivatized Standard solution and the derivatized Test 
solution into the ehromatograph, record the chrom a to¬ 
grams, and measure the peak areas, Calculate the percent¬ 
age of 1 -[(tetra hydro-2-furanyl)carbonyl] pi perazine in the 
portion of Terazosin Hydrochloride taken by the formula: 

25Q0(QW)(ru / C) 

in which C is the concentration, in mg per ml, of 1 -[(tetra- 
hydro-2-furanyl)carbonyl] pi perazine in the Standard solution; 
W is the weight, in mg, of Terazosin Hydrochloride taken to 
prepare the Test solution; and r u and r* are the peak areas for 
1 J(tet ra h yd ro -2 -fu ra ny I) ca rb ony I] pipę razi n e d er i va ti v e o b- 
tained from the derivatized Test solution and the deriyatized 
Standard solution i, respectively: not morę than 0.1% Is 
found. 

ReEafed compounds— 

pH 3.2 Citrate buffer, Standard stock preparation, and Mo¬ 
bile phase —Proceed as directed in the Assoję 

Diluent 1 —Dissolve 6.0 g of sodium citrate and 4.0 g of 
anhydrous dtne add in water, diiute with water to 1,0 L, 
and mix. 

Diluent 2 —Prepare a mixfure of water, acetonitrilą and 
methanof (60:30:10). 

Standard stock solution 7-43issolve an accurately weighed 
quantity of USP Terazosin Related Compound A RS in Dilu¬ 
ent 7, and diiute with Diluent 1 to obtain a solution haying 
a known concentration of about 0.5 mg per mL, 

Standard stock sol u don 2 —Dissofve an accurately weighed 
guantity of USP Terazosin Related Compound B RS in meth- 
anol, and diiute with methanol to obtain a solution having a 
known concentration of about 0.5 mg per mL, 

Standard stock solution 3 —Dissolye an accurately weighed 
guantity of USP Terazosin Related Compound C RS in Dilu¬ 
ent 2 t and diiute with Diluent 2 to obtain a solution having 
a known concentration of about OJ mg per mL. 

Standard solution —Transfer 5.0 mL of Standard stock prep- 
arodon , 4,0 mL of Standard stock solution 7, 4.0 mL of Stan¬ 
dard stock solution 2 f and 20 mL of Standard stock solution 3 
to a 100-mL yolumetric fiask containing about 60 mL of Dil¬ 
uent 2. Diiute with Diluent 2 to volume, and mix. Transfer 
10,0 mL of thls solution to a 100-mL yolumetric fiask, diiute 
with Mobile phase to volume, and mix. 

Test solution —Use the Assay stock preparation p rep a red as 
directed in the Assay. 

Chromatographic system —Prepare as directed in the As¬ 
say. Chromatograph the Mobile phase, and record the peak 
responses as directed for Procedurę: ensure that there are no 
significant interier] ng peaks. Chromatograph the Standard 
solution , and record the peak responses as directed for Pro- 
ceaure: the relatiye retention tśmes are about 0.2 for ter¬ 
azosin related compound A, 1.0 for terazosin, 1.48 for ter¬ 
azosin related compound B, and 2.57 for terazosin related 
compound C; the resolution, R, between terazosin and ter¬ 
azosin related compound B is not less than 9,0; the column 
efficiency determined from the terazosin peak is not less 
than 12,000 theoretical plates; the talling factor for the ter¬ 
azosin related compound C peak Is not morę than 3,0; and 
the relatiye standard deviation for replicate injections deter¬ 
mined from the terazosin peak is not morę than 2,0%, and 
not morę than 5.0% determined from the terazosin related 
compound C peak. 
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Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the fes/ solution into the chro¬ 
matograph, record the chromatograms for about 60 min- 
utes, and measure the peak responses. Separately calculate 
the quantitie$, in mg, of terazosin related compound A and 
terazosin related compound C in the portion of Terazosin 
Hydrochloride taken by the formula: 

lOOąrufr,) 

in which C is the concentration, in mg per mL, of the ap- 
propriate U5P Reference Standard in the Standard solution; 
ana r v and r s are the peak responses for the corresponding 
related compound obtained from the Test solution and the 
Standard somion t respectwely: not morę than 0.3% of ter¬ 
azosin related compound A is found; and not morę than 
0,4% of terazosin related compound C is found, Calculate 
the quantity, in mg, of eath impurity in the portion of Ter¬ 
azosin Hydrochloride taken by tne formula: 

200C(ó/ Cr) 

in which C is the concentration, in mg per mL, of USP Ter¬ 
azosin Hydrochloride RS in the Standard solution; r, is the 
peak response for eath impurity, other than terazosin re¬ 
lated compound A and terazosin related compound C, ob¬ 
tained from the Test solution; and r r is the terazosin peak 
response obtained from the Standard solution: not morę 
than 0,3% of any impurity eluting prior to the terazosin 
peak Is found; not morę than 0.1% of any other impurity is 
found; and not morę than 0.6% of total rmpurities is found. 

Assay— 

pH 3.2 Citrate buffer—D\$so\ve 12,0 g of sodium citrate 
dihydrate and 28.5 g of anhydrous citnc acid in 1,95 L of 
water. Adjust with anhydrous citric acid or sodium citrate to 
a pH of 3,2 ± 0,1, Dilute with water to 2.0 L, and mix. 

Mobile phase —Prepare a fiftered and degassed mixture of 
pH 3.2 Citrate buffer and acetonitrile (1685:315). Make ad- 
justments if necessary (see System Suitobillty under Chroma- 
tography (621)). 

Standard stock preparation— Dissolve an accurately 
weighed quantity of USP Terazosin Hydrochloride RS in Mo¬ 
bile phase , and dilute with iWoMe phase to obtain a solution 
havrng a known concentration of about 0.5 mg per ml_. 

Standard preparation —Transfer 10.0 ml_ of Standard stock 
preparotion to a 50-mL volumetric fiask, and dilute with Mo¬ 
bile phase to volume. Transfer 10,0 mL of this solution to a 
100-mL Yolumetric fiask, dilute with Mobile phase to vol- 
ume; and mix. 

Assay stock preparation —Transfer about 100 mg of Ter¬ 
azosin Hydrochloride, accurately weighed, to a 200-mL vol- 
umetric fiask; dissolve in and dilute with Mobile phase to 
volume; and mix. 

Assay preparat/o/7—Transfer 10.0 mL of Assay stock prepa¬ 
ration to a 50- mL volumetric fiask, dilute with Mobile phase 
to volume, and mix. Transfer 10.0 mL of this solution to a 
100-mL voiumetric fiask, dilute with Mobile phase to volume, 
and mix, 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The column temperaturę is maintained at about 30°. The 
flow ratę is about 1,0 mL per minutę. Chromatograph the 
Mobile phase, and record the peak responses as directed for 
Procedurę: ensure that there are no signiflcant interfenng 
peaks. Chromatograph the Standard preparation i, and record 
the peak responses as directed for Procedurę: the column 
efficiency rs not less than 12,000 theoretical plates; the taif- 
ing factor is not less than 0.9 and not morę than 1,3; and 


the relative standard deviation for replkate injections is not 
morę than 0.9%. 

Pratedt/re—Sępa rately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms for about 
45 minutes, and measure the peak responses. Calculate the 
quantity, in mg, of C^H^NsO* ■ HCI in the portion of Ter¬ 
azosin Hydrochloride taken by the formula: 

10;000C(Wrj) 

in which C is the concentration, in mg per mL, of USP Ter¬ 
azosin Hydrochloride RS in the Standard preparation; and r u 
and n are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Terbinafine Compounded Orał 
Suspension 

DEFINITION 

Terbinafine Compounded Orał Suspension contains NLT 
90,0% and NMT 110,0% of the labeled content of 
terbinafine (C 2T H 2 5 N}. Prepare Terbinafine Compounded 
Orał Suspension containing 25 mg/mL of terbinafine as 
Fołlows (see Pharmaceutical Compounding—Nonstehle Prep ■ 
arations (795)). 


Terbinafine fas Terbinafine Hydrochloride^ 

2500 ma C2S10 mai 

Yshicle: a 1:1 mi*turę of Yehide for Orał 
Solution, NF, and Yehide for Orał Sus* 
oemioa NF. a sufficient quantJtv to make 

100 mL 


Calculate the reguired quantity of each ingredient for the 
total amount to be prepared, If using tablets, place the 
required number of tablets in a suitable mortar, and com- 
minute the tablets to a fine powder or add Terbinafine 
Hydrochloride powder. Add tne Vehicie in smali portions, 
and triturate to make a smooth pastę, Add increasing 
volumes of the 1 /ehide to make a terbinafine suspension 
that is pourable. Transfer the contents of the mortar, step- 
wise and quantitatively, to a calibrated bottle. Add 
enough of the Vehide to bring to finał volume, and mix 
well. 

ASSAY 
* Procedurę 

Mobile phase: Acetonitrile and water (2:3), with 0.15% 
triethylamine and 0.15% phosphoric acid. Make adjust- 
ments if necessary. 

Standard stock solution: 1.0 mg/mL of USP Terbinafine 
Hydrochloride RS in methanol 

Standard solution: Transfer 0.5 mL of Standard stock 
solution to a 100-mL volumetric fiask, dilute with Mobile 
phase to volume to obtain a solution containing 5 jig/ 
mL of terbinafine, and pass through a suitable filter of 
0.22-gm porę size. 

Sample solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Accurately pipet 1.0 mL to a 
25-mL volumetnc fiask, Dilute with methanol to vo!ume 
to obtain a nominał concentration of 1 mg/mL of 
terbinafine, Mix the sample again. Accurately pipet 
0.5 mL of the diluted terbinafine solution to a 100-mL 
yolumetric fiask, and dilute with Mobile phase to volume 
to obtain a nominał concentration of 5 of 
terbinafine. 








U Ji m-u 


Kjutuut munuyiufjny / iciuincmne oj/ 


Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 224 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Flow ratę: 0.4 mL/min 
Injection vofume: 10 pL 
System suitability 
Sam ple: Standard solution 

[Notę—T he retentton time of the terbinafine peak is 5.1 
min.] 

Suitability requirements 
Relative standard deviation: NMT 5.8% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
terbinafine (C^HzsN) in the vo!ume of Orał Suspen- 
sion taken: 

Result = ( ruin) x (Ci/tu) x 100 

r y - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs ~ concentration of terbinafine in the Standard 
solution (fig/ml) 

Cu - nominał concentration of terbinafine in the 
Sample solution (pg/mL) 

Acceptance cnteria: 90.0%-l 1 0.0% 

SPECIFIC TESTS 

* PH <791>: 5.3-5.7 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package m tight„ light-resistant 

containers. Storę at controfled room temperaturę or in a 
refrigeraton 

* Beyond Use Datę: NMT 30 days after the datę on which 

It was compounded when stored at controfled room 
temperaturę or in a refrigerator 

* Labeling: La bel it to State that it is to be wel! shaken 

before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Terbinafine Hydrochloride RS 


Terbinafine Tablets 


DEFINITION 

Terbinafine Tablets contain Terbinafine Hydrochloride equiv- 
alent to NLT 90.0% and NMT 110.0% of the labeled 
amount of terbinafine (C 21 H 25 N). 

IDENTIFICATION 

a A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned in the Assoy . 

ASSAY 

• PROCEDURĘ 

Buffer solution: 0.85 g/L of monobasic potassium 
phosphate in water. Add 1 g of sodium 1-de- 
canesulfonate, and adjust with di lute phosphoric add to 
a pH of 3.0, 

Mobile phase: Aceton! tri te and Buffer solution (2:3) 
Standard solution: 0.2 mg/mL of USP Terbinafine Hy- 
drochioride RS in Mobile phase (equivalent to OJ 9 mg/ 
mL of terbinafine) 

Sample stock solution: 0.5 mg/mL of terbinafine in 
Mobile phase t from crushed, finely powdered Tablets. 
[Notę—S onicate for 20 min with intermittent shaking.] 
Sample solution: 0.2 mg/mL of terbinafine in Mobile 
phase t from the Sample stock solution 


Chromatographk system 
(See Chromatograpny {62\), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3,9~mm x 15<m; 5-pm packing L7 
Flow ratę: 1.8 mL/min 
Injection size: 5 pL 

Run time: 1.5 times the retention time of the 
terbinafine peak 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tailing factor: NMT 2.0 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of terbinafine (CztH^N) jn the 
portion of Tablets taken: 

Resuft = (rufrs) x (Cs/C y ) x (Hr/H?) x 100 

ty - peak response frum the Sample solution 

rs s= peak response from the Standard solution 

Cj = concentration of USP Terbinafine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of terbinafine in the 
Sample solution (mg/mL) 

M rJ - molecular weight of terbinafine, 291.44 
Ma - molecular weight of terbinafine hydrochloride, 

327.90 

Acceptance eriteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: pH 3.0 dtrate buffer; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 32 pg/mL of USP Terbinafine Hydra¬ 
ch ioride RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. Di- 
lute with Medium , if necessary. 

Instrumental conditions 
(See Ultraviołet-Vfsible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 283 nm 
Celi length: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of Lhe labeled amount of 
terbinafine (tnhhsN) dissoived: 

Result = {Au! As) x (C s /L) x (R f /M f2 ) xVxDx 100 

Au = absorbance of the Sample solution 
Aj = absorbance of the Standard solution 
Cs - concentration of terbinafine hydrochloride in 
the Standard solution (mg/mL) 

L = labę) clalm of terbinafine (mg/Tablet) 

Hi - molecular weight of terbinafine, 291.44 
Hz * * molecular weight of terbinafine hydrochloride, 

327.90 

/ = volume of Medium , 500 mL 

D = dilution factor 

Tolerances: NLT 80% (Q) of the labeled amount of 
terbinafine (C 2 iH 25 N) is dissolved, 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

* OftGANIĆ IMPURITIES 

Buffer solution. Mobile phase, and Sample solution: 
Proceed as directed in the Assay. 
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Standard solution: 0.7 pg/mL of USP Terbinafine Hy- 
drochioride RS in Mobile phase (equivalent to 0.6 jig/mL 
of terbinafine) 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1.8 mL/min 
lnjection size: 50 pL 

Run time: 4 times the retention time of the terbinafine 
peak 

System suitability 
Sam ple: Standard solution 
Suitability requirements 
Taiiing faetor: NMT 2.0 
Relative standard deviation: NMT 10.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any other unspecified deg- 
radation proauct in the portion of Tablets taken: 

Result = (r 0 /r s ) x (C s /C u ) x (1 ff)x (M rJ /M f2 ) x 100 

r u = peak response of each individual impurity 
from the Sample solution 
r s = peak response of terbinafine from the 
Standard solution 

Cs - concentration of USP Terbinafine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

G = nominał concentration of terbinafine in the 
Sample solution (mg/mL) 

F = relative response faetor (see Table 7) 

Hi = molecular weight of terbinafine, 291.44 
Mrz - moleeufar weight of terbinafine hydrochloride, 
327.90 

Acceptance criterrai See Table 7. 


Table 1 


Na me 

R e la t i ve 
Reten¬ 
tion 
Time 

Relatiye 

Response 

Faetor 

Acceptance 
Criteria, 
NMT f%ł 

W-MethyM- 

(naphthaien-l-yl) 

methanamEne 

0.14 

1.5 

0.2 

Terbinafine 

1.0 

— 


Any single unspecified 
deqradation product 

— 

1.0 

0.2 

Total Empurities 

— 

— 

0.7 


o limit of Terbinafine Dimer 

Diluent: Acetonitrile and water (4:1) 

Solution A: 1 mL/l of triethylamine in water 
Solution B: 1 ml/L of triethytamine in a mixture of ace¬ 
tonitrile and water (19:1) 

Mobile phase: See Table 2. 


Table 2 


Time 

fmiti) 

Solution A 
<%> 

Solution B 

<%) 

0 

40 

60 

8 

30 

70 

18 

30 

70 

24 

ló 

84 

26 

5 

95 

30 

0 

100 

37 

40 

60 

45 

40 

60 


Standard solution: 1.4 pg/mL of USP Terbinafine Hy- 
drachforlde RS In Diluent (equivalent to 1.2 pg/mL of 
terbinafine) 

Sample solution: 2.5 mg/mL of terbinafine in Diluent , 
from emshed, finely powdered Tablets. [Notę —Sonicate 
for 20 min with intermittenf shakingj 
Chromatographic system 
(See Chromatography (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 52° 

Flow ratę: 1 mL/min 
Injection size: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing faetor: NMT 2.0 
Relative standard deviation: NMT 10.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the terbinafine dimer En the 
portion of Tablets taken: 

Result = (r u fr$) x (Q/Cu) x (1 /F)x (Hi/Kz) x 100 

fu - peak response of the terbinafine dimer in the 
Sample solution 

fs = peak response of terbinafine from the 
Standard solution 

C$ ~ concentration of USP Terbinafine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of terbinafine in the 
Sample solution (mg/mL) 

F - relative response faetor for the terbinafine 
dimer 

Mn = molecular weight of terbinafine, 291.44 
Ma - molecular weight of terbinafine hydrochloride, 
327.90 

Acceptance enteria: See Table 3. 


Table 3 


Name 

Relatlve 

Retention 

Time 

Relatiye 

Response 

Faetor 

Acceptance 

Criteria, 

NMT 

Terbinafine 

1.0 

___ 


Terbinafine dimer 

2.0 

2.1 

0.05 


ę2£ H 4E14-C4,4-D!methylpGnt-2-yny]idene)-W^W i -cfimethyi-N , H ^- 
btetrraphthalen-l -ylmeLhylJpent-Z-ene-LS-diamine. 

ADDmONAL REQUIREMENT5 

o Fackaging ano Storage: Preserve in wefLdosed contain- 
ers, protected from light. Storę at room temperaturę. 

* USP Referenci Standards {11) 

USP Terbinafine Hydrochloride RS 


Terbiraafiine Hydrochloride 



Cj H 25 N ■ HCI 327,90 

1 -NaphLhalenemethanamine, A/-(ó,ó-dimethyL2-hepten- 
4-ynyl)-!V-methyl-, ( E)- t hydrochloride; 






























łJ Jl 


^ ICILJIIICUIHC UJ/ .3 


(£)- IV- (6, 6 - D i m ethy i- 2- h e p te n-4 -y ny I)- N- m ethy I - 
1 -naphthalenemethylamine, hydrochloride; 
(2£)-N,ó,6-Tnmethyi-N-(naphthalen-1-ylmethyl)hept*2-en- 
4-yn-l -aminę hydrochloride [78628-80-5]* 

DEFINITION 

Terbinafine Hydrochloride contains NLT 98.0% and NMT 
102.0% of terbinafine hydrochloride (C 21 H 25 N HCI), cal- 
culated on the dried basls* 

IDENTIFICATION 

• A* iNFRARED ABSORPTION (197K) 

• B, Identification Tests— General, Chloride {19}): Meets 

the reąuirements of the test when using dehydrated ab 
cohol as a solvenf 

ASSAY 

• Procedurę 

Protect all Solutions containing Terbinafine Hydrochloride 
from light 

Buffer: Prepare a solution in water containing 2.0 mL/L 
of triethylamine. Adjust with diluted acetic acid to a pH 
of 7.5. 

Solution A: Solution C and Buffer (7:3) 

Solution B: Solution C and Buffer (95:5) 

Solution C: Methanof and acetonitrile (3:2) 

Mobile phase: See Tobie h 


Table I 


Time 

(min) 

Solution A 

my 

Solution B 
<%> 

0 

100 

0 

4 

100 

0 

25 

0 

100 

30 

0 

100 

30.1 

100 

0 

38 

100 

0 


Diluent: Acetonitrile and water (1:1) 

System suitabifity solution: 1 mg/ml of USP 
Terbinafine Hydrochloride RS and 5 ug/mL of USP 
Terbinafine Related Cornpound B RS in Diluent 
Standard solution: 0.5 mg/ml of USP Terbinafine Hy¬ 
drochlonde RS in Diluent 

Sampte solution: 0.5 mg/mL of Terbinafine Hydrochlo¬ 
ride in Diluent 
Chromatographic system 
(See Chmmatog ropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 

Column: 3.0-mm x 15-cm; 5-jum packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
Injection voiume: 20 |iL 
System suitability 

Samples: System suitabifity solution and Standard 
solution 

[NOTĘ—The relative retention times for terbinafine re¬ 
lated cornpound B and terbinafine are 0.94 and 1.0, 
respectiyeiy.] 

Suitability requirements 

Resoiution: NLT 2*0 between terbinafine related 
cornpound 6 and terbinafine. System suitabifity 
solution 

Tailing factor NLT 0.8 and NMT 1.5 for terbinafine. 
Standard solution 

Relative standard deviation: NMT 2.0% for 
terbinafine, Standard solution 


Analysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of terbinafine hydrochloride 
(C 21 H 25 N ■ HĆI) in the portion of Terbinafine Hydro¬ 
chlonde taken: 

Result = (fo/n) x (Cs/Cy) x 100 

r u ~ peak response of terbinafine from the Sample 
solution 

n ~ peak response of terbinafine from the 
Standard solution 

C s - concentration of USP Terbinafine 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu = concentration of Terbinafine Hydrochloride in 
the Sampie solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

IMFURITIES 

* Residue on Ignitjon (281): NMT 0*1% 

• ORCANJC IMPURITIES 

Protect all Solutions containing Terbinafine Hydrochloride 
from light. 

Buffer, Solution A, Solution B, Solution C, Mobile 
phase, Diluent, System suitability solution, and Chro¬ 
ma tographic system: Proceed as directed in the 
Assay. 

Standard solution: 0.5 pg/mL each of USP Terbinafine 
Hydrochloride RS, USP Terbinafine Related Cornpound A 
RS, USP Terbinafine Related Cornpound B RS, USP 
Terbinafine Related Cornpound C RS, and USP 
Terbinafine Related Cornpound D RS in Diluent 
Sampte solution: 0.5 mg/mL of Terbinafine Hydrochlo¬ 
ride in Diluent 

Sensitivity solution: 0.25 pg/mL of USP Terbinafine Hy¬ 
drochloride RS in Diluent from the Standard solution 
System suitability 

Samples: System suitability solution, Standard solution, 
and Sensitivity solution 
Suitability reguirements 
Resoiution: NLT 2.0 between terbinafine related 
cornpound B and terbinafine, System suitability 
solution 

Retative standard deviation: NMT 10% for 
terbinafine, Standard solution 

Signal-to-noise ratio: NLT 10 for terbinafine, Sensitiv- 
ky solution 

Calculate the signal-to-noise ratio: 

Resuft = (2 H)lh 

H = measured height of the terbinafine peak 
h - amplitudę of the average measured baseline 
noise 

Analysis 

Samples: Standard solution and Sampie solution 
Identify the peaks based on their rela trve retention 
times as given in Table 2* 

Calculate the percentage of terbinafine related com- 
pound A, terbinafine related cornpound B, terbinafine 
related compound C, and terbinafine related com- 
pound D in the portion of Terbinafine Hydrochloride 
taken: 


Result = (ru/r*) x (C s /Cu) x 100 

ru = peak response of terbinafine related 

cornpound A, terbinafine related cornpound 
B, terbinafine refated cornpound C, or 
terbinafine related cornpound D from the 
Sample solution 
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n = peak response of terbinafine related 

compound A, terbinafrne related compound 
B, terbinafrne related compound C, or 
terbinafine related compound D from the 
Standard sofution 

Ci = concentration of USP Terbinafine Related 
Compound A RS, USP Terbinafine Related 
Compound B RS, USP Terbinafine Related 
Compound C RS, or USP Terbinafine Related 
Compound D RS in the Standard sofution 
Cug/mL) 

Cu = concentration of Terbinafine Hydrochloride in 
the Sampie solution (pg/mL) 

Calculate the percentage of terbinafine dimer or any 
other individuał impurity in the portion of Terbinafine 
Hydrochloride taken: 

Result = {ruin) * (CJCu) x (1 /0 x 100 

ru = peak response of terbinafine dimer or any 
other mdividual impurity from the Sample 
solution 

n - peak response of the terbinafine peak from 
the Standard solution 

Cs = concentration of USP Terbinafine 

Hydrochloride RS in the Standard solution 
(Mg/mL) 

Cu = concentration of Terbinafine Hydrochforide in 
the Sample solution (|ig/mL) 

F = relative response factor (see Table 2) 

Acceptance criteria: See Table Z Disregard any peak 
observed in the blank, and any peak less than 0.05%. 


Table 2 


Name 

Relatlve 

Retentlon 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Terbinafine related 
compound A* 

0.1 

— 

0,1 

Terbinafine related 
comDOund O 

0.92 

— 

0.1 

Terbinafine related 
compound B« 

0.94 

— 

0.1 

Terbinafine 

1.0 

__ 

__ 

Terbinafine related 
compound p* 

U 

— 

0.1 

Terbinafine dimer 

1.7 

2.5 

0.05 

Any other lndtvidual 
impurity 

— 

1.0 

0.1 

TotaJ imourltles 

—. 

— 

0.3 


1 N-Methyl-1 -(niiphŁhEilen-1 -yl)metbanaminę, also known as N-methyLC- 
(na ph l ha I e n-1 3 )metha na m rn e. 

b frons-lsoterbinafine or (2Q-N,6,6-Trimeihyl-N-(naphthalen-2» 
y Im^t hyOhept - ? -en -4 -y n -1 -sm fn p. 

*c«-Terbinafine or (^i^-^ć.fi-TrimethyUW^naphthalen-l -yłmethyl)bept-2- 
en-4-yn-l-aminę. 

d 4-MethyUerbinafłne or {2f^N,6,fHTnmethyl-NT(4-methyIn3phthaien-l - 
y?)methy1)hept*2*en*4-yn-1 -aminę. 

e (2 E ,4 *(4,4 -Di methy I pent~2~yny lidene) - W 1 , W s d imet hy I ,N 5 - 

bts(naphth0j«vT -ytmethyi)pent-2-ene-1 ,5-diamtne. 

SPECIFIC TESTS 

* Loss ON Drying (731) 

Anaiysis: Dry at 105° to constant wefght 
Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENTS 

* PacKAGING and Storage: Preserve in well-closed contain- 
ers, protected from light Storę at room temperaturę. 


* USP Reference Standards (11) 

USP Terbinafine Hydrochloride RS 
USP Terbinafine Related Compound A RS 
W-MethyhC*(naphthaien-l-y[)methanamine 
hydrochloride. 

C«H| 3 N-HCI 207.70 
USP Terbinafine Related Compound B RS 
( 22 )-W, 6, 6 -Trimethyl-N-(na phthaien-1 -yl methy l)hept- 
2-en-4-yn-1-aminę hydrochloride, 

CiiHasN-HO 327,89 
USP Terbinafine Related Compound C RS 
(2£)-W,6,6-Tnmethyl-N-(naphthalen-2-y]methyl)hept- 
2-en-4-yn-l -aminę hydrochloride. 

C»HasN ■ HCI 327.89 
USP Terbinafine Related Compound D RS 
(2f)-N,ó,6-Tnmethyl-N-[(4-methylnaphthalen- 
1 -yl)methyi]hept-2-en-4-yn-1-aminę hydrochloride. 
CiihrN HCi 341.92 


Terbutaline Sulfate 


* H,SO x 


(C I 2 HwN0 3 ) 2 ■ H 2 SO 4 548.65 
1,3-Benzenediol, 5-[2-[{1,1-dimethylethyl)amino]- 
1 -hydroxyethyl]-, sulfate ( 2 : 1 ) (salt). 
(±)-fx-[(fe/t-Buty1amino)methyl]-3,5-dihydroxybenzyl alcohol 
sulfate ( 2 : 1 ) (salt) [23031-32-5]. 

» Terbutaline Sulfate contains not less than 
98,0 percent and not morę than 107,0 percent of 
(CuH] 9 NOi) 2 ■ f-kS0 4/ calcufated on the dried 
basis. 

Packaging and storage—Preserve in well-closed, fight-re- 
sis:ant containers, at controlled room temperaturę. 

USP Reference standards (11)— 

USP Terbutaline Sulfate RS 

USP Terbutaline Related Compound A RS 

3 , 5 -Dihydroxy-ti 3 -f-butylaminoacetophenone sulfate. 
Identification— 

A: Infrared Absorption (1 97 K). 

B: The retentlon time of the major peak in the chromato- 
gram of the Assay prepamtion corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

AcidEty —Dlssolve 0.20 g In 1Q mL of carbon dioxide-free 
water, and titrate with 0.020 N sodium hydroxide from a 
microburet to a pH of about 6 , determinmg the endpoint 
potentiometrically, using a catomel-glass electrode system: 
not morę than 0.50 mL of 0.020 N sodium hydroxide is 
required (0.3% as acetic actd). 

Loss on drying (731)—Dry it at 105° for 3 hours: it ioses 

not morę than 0.5% of its weight 

Resirfue on ignition (281): not morę than 0.2%. 



Delete the folhwing: 

®Heavy metals, Method U (231): 0.0025%.* 

2011) 

Chromatographic purity— 

lompoir solution. Mobile phase, System su i ta bili ty solution , 
and Chromatographic system —Proceed as directea in the As- 




















Standard solution —Dissolve an accurately weighed quan- 
tity of USP Terbutaline Sulfate RS in Mobile phase, and dilute 
quantitativefy, and stepwise if necessary, with Mobilephose 
to obtain a solution having a known concentration of about 
3 ng per mL 

fet solution —Use the Assay p repa radon. 

Pracedt/re—Separatefy inject equal volumes (about 20 uL) 
of the Standard solution ano the Test solution into the chro¬ 
ma tog rap h y record the chromatograms, and measure the 
peak responses. Calculate the percentage of each impurity, 
if present, in the portion of Terbutaline Sulfate taken by the 
formula: 

soootc/mn/n) 

in which C is the concentration, in mg per mL, of USP Ter- 
butaline Sulfate RS in the Standard solution; W ts the weight, 
in mg, of Terbutaline Sulfate taken to prepare the Test solu¬ 
tion; n is the peak response for each impurity obtained from 
the Test solution; and Cs is the terbutaline peak response ob- 
tained from the Standard solution: the sum of all impurities 
is not morę than 1.0%. 

Assay— 

lon-pair solution— Transfer 3.15 g of ammonium formate 
to a 1000-ml volumetnc fiask, dissolve tn about 900 mL of 
water, adiust the solution with formie acid to a pH of about 
3.0, add 5,49 g of sodium 1-hexanesulfonate, dilute with 
water to vo!ume, and mix. 

Mobile phase— Prepare a filtered and degassed mixture of 
lon-pair solution and methanol (77:23). Make adjustments if 
necessary {see System Suitability under Chromatography 
(621)). 

System suitability solution —Dissoive accurately weighed 
quantities of USP Terbutaline Sulfate RS and USP Terbutaline 
Related Compound A RS tn Mobile phase t and dilute quan- 
titatively, ano stepwise if necessary, with Mobile phase to 
obtain a solution havmg known concentratrons of 1.0 mg 
per mL and 0.4 mg per mL, respectwely. 

Standard preparation—D\ssolve an accurately weighed 
ouantity of USP Terbutaline Sulfate RS in Mobile phase, and 
dilute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 1.0 mg per mL. 

Assay preparation— Transfer about 50 mg of Terbutaline 
Sulfate, accurately weighed, to a 50-mL volumetric fiask, dis- 
solve in and dilute with Mobile phose to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph Is eguipped with a 276-nm detector 
and a 4.6-mm x 15-cm column that contafns S-pm packing 
LI . The flow ratę is about I mL per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the relative retention tlmes for ter¬ 
butaline related compound A and terbutaline are 0.9 and 
1.0, respectively; theTesolution, R, between terbutaline re¬ 
lated compound A and terbutaline is not less than 2,0; the 
column efficiency is not less than 1500 theoretical plates; 
the tailing factor for the terbutaline peak is not morę than 
2.0; and the relative standard deviation for replicate injec- 
tions determmed from the terbutaline peak is not morę than 
2 . 0 %, 

Procedure—Separately Inject equal volumes (about 20 jiL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of (ĆiaHt®NOj )2 • hbSOt in the portion of Terbu- 
tafine Sulfate taken by the formula: 

S0C(ru/r s ) 

In which C is the concentration, in mg per mL, of USP Ter¬ 
butaline Sulfate RS in the Standard preparation; and fu and fj 
are the peak responses obtained from the Assay preparation 
and the Standard preparation, re$pectively. 


Terbutaline Sulfate Inhalation Aerosol 

» Terbutaline Sulfate Inhafation Aerosol is a sus- 
ension of microfine Terbutaline Sulfate in suita- 
le propellants in a pressurized Container. It ton- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
(C^H^NOsJa * H2SO4. 

Packaging and storage—Preserve in smali, nonreaetive, 
Jight-resistant aerosol eontainers equtpped with metered- 
dose valves and provided wrth orał inhalation actuators. 
Storę at controlled room temperaturę. 

USP Reference standard; (11 >— 

USP Terbutaline Sulfate RS 

USP Terbutaline Related Compound A RS 

3 l 5-Dihydroxy-o>-t-butylam!noacetophenone sulfate, 
Identification—Chill 10 filled eontainers to about -75 Q in 
a dry ice-acetone mlxture tor 15 to 20minutes. Carefully 
remove the top of each Container with a tubę cutter, alfow 
to stand for 15 minutes, and pour the contents into a 
100-mL beaker. Pour about 5 mL of the combined contents 
into a IGO-mL beaker containing 50 ml of chloroform, 
shake, and filter Lhrough a medium-porosity sintered-glass 
funnel. Wash the residue with five 10-mL portions of chloro¬ 
form. Allow the residue to dry by drawing air through the 
funnel: the IR absorption spectrum of a potassium bromide 
dispersion of the residue so obtained exhibits maxima only 
at the same wavelengths as that of a similar preparation of 
USP Terbutaline Sulfate RS. 

Water Determłnaf ion, Method I (921 >— Transfer the eon- 
terts of a weighed Container to the tltration vessel by at- 
taching the valve stem to an inlet tubę. Weigh the empty 
Container, and determine the weight of the specimen taken. 
The Water content, determined by Method I (921), is not 
mere than 0.02%. 

Delivered dose uniformity over the entire contents: 

meets the reguirements for Metered-Dose Inhaiers under 
Aerosois, Nosal Spray s, Metered-Dose Inhaiers, and Dry Powder 
Inhaiers (601). 

PROCEDURĘ FOR DOSE UNIFORMITY— 

4-AminoQntipyrine solution —On the day of use, prepare a 
solution of 4-aminoantipyrine in water having a concentra¬ 
tion of 20 mg per mL. 

Potassium ferrieyanide solution —^On the day of use, pre¬ 
pare a solution of potassium ferrieyanide in water having a 
concentration of 80 mg per mL. 

Standard preparation—D issolve an accurately weighed 
guantity of USP Terbutaline Sulfate RS in water, and dilute 
quantitatively and stepwise with water to obtain a solution 
havmg a known concentration of about 20 jig of terbutaline 
sulfate per mL, 

fef preparation —Discharge the minimum recommended 
dose into the sampling apparatus and detach the inhaler as 
directed. Rinse the apparatus (filter and interior) with four 
4,0-mL portions of 0,01 N sulfuric add, and quantitatively 
transfer the resuiting Solutions to a 50-mL centrifuge tubę. 
Wash the apparatus (filter and Interior) with 10 mL of chlo¬ 
roform, and add the washing to the solution in the centri¬ 
fuge tubę. Wash the apparatus (filter and interior) with 
4.0 mL of 0.01 N sulfuric acid, and quan£itatively transfer 
the resulting Ikpid to the same centrifuge tubę. Shake vig- 
orously for 1 minutę, and centrifuge for 10 minutes. Use the 
elear aqueous phase as the Test preparation. 

Procedurę —Pipet 2 mL of the fef preparation, 2 ml of 
the Standard preparation, and 2 mL of water to serve as a 
reagent blank, into separate 1 -cm stoppered cells. To each 
cel! add 0.5 mL of 4-Aminoantipyrine solution, and mix. Add 
0.5 mL of Potassium ferrieyanide solution to each celi, and 
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mix. Thirty seconds, accurately timed, after the addition of 
the Potassium ferricyonide solution , determine the ab- 
sorbances of the Solutions against the blank, at the wave- 
length of maximum absorbance at about 550 nm, Calculate 
the guantity, in pq, of (CiiNtoNG*)? > HjSCL, contained in the 
minimum dose taken by the formula: 

WCN(Ąj/A s ) 

in which C is the concentration, in pg per ml, of USP Ter- 
butalfne Sulfate RS in the Standard preparation; N is the 
number of sprays discharged to obtain the minimum dose; 
and Au and A$ are the absorbances of the Solutions from the 
Test preparation and the Standard preparation, respectively, 
corrected for the absorbances of the reagent blank solution. 
Particie size —Prime the valve of Aerosol Container by al- 
ternately shaking and firing it several times, and actuate one 
measured spray onto a dean, dry microscope slide held 
5 cm from the end of the orał inhalation actuator, perpen- 
dicuiar to the direction of the spray. Carefully rinse the slide 
with about 2 ml_ of carbon tetrachloride, and allow to dry. 
Prepare four additronal slides in the same manner from four 
adaitional containers. Examine each slide under a micro¬ 
scope equipped with a calibrated ocufar micrometer, using 
450x magnifieation. Focus on the particles of 5 fields of 
view on each slide, near the center of the test spedmen 
pattern, and notę the size of the majority of inaividual parti¬ 
cles. They are less than 5 jim along the fongest axis. Record 
the number and size of ail individual crystalline particles 
{not agglomerates) morę than 10 urn in length, measured 
along the longest axis; not morę than 10 such particles are 
observed. 

Assay— 

Mobile phase —Prepare a solution containing 750 mL of 
water, 140 mL of methanol, 110 mL of tetrahydrofuran, and 
1.08 g of sodtum 1-octanesulfonate, Filter and degas, Make 
adjustments if necessary (see System Suitability under Chro- 
matography {621}), 

Resoiution solution —Dissolve suitable quantities of USP 
Terbutaline Sulfate RS and USP Terbutaline Reiated Com¬ 
pound A RS in water to obtain a solution containing about 
50 pg per mL and 20 pg per mL, respeetively. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Terbutaline Sulfate RS in water to obtain a 
solution having a known concentration of about 0.3 mg per 
mL. 

Assay preparation— Accurately weigh not fewer than three 
containers, and separately perform the following procedurę 
for each of the umts, ChiII in a dry ice-acetone mixture to 
about -75° for 15 to 20 minules. Quiddy and carefully re- 
move the top of the Container with a lube cutter. Altów the 
propellants to evaporate at room temperaturę for 10 to 
15 minutes. [notę— Avoid complete evaporation of the pro¬ 
pellants.] Quantitatively transfer the suspension to a 500-mL 
separatory funnel with the aid of chloroform. Wash alt parts 
of the Container allernately with several smali portions of 
chloroform followed by smali portions of 0.01 N sulfuric 
add. Transfer the washings to the separatory funnel, and 
adjust the phase volumes to about 100 mL each with chlo¬ 
roform and 0.01 N sulfuric add, respectively. Dry the Con¬ 
tainer and all of fts parts at 1Q5 g for 1 hour. Cool to room 
temperaturę, and weigh. Shake the separatory funnel for 
1 minutę, allow the pnases to separate, and Giscard the 
chloroform layer. Pass the acldic aqueous phase through fil- 
ter paper Into a 250-mL volumetric fiask. Wash the separa¬ 
tory funnel with two 10-mL portions of water, and transfer 
the washings to the volumetric fiask. Dilute with water to 
volume, mix, and fifter, discarding the first 2 mL of the fil¬ 
tra te. 

Chromatographic system {see Chromotography (621))—The 
liquid chromatograph is eguipped with a 280-nm detector, 
a 0.5-pm precolumn, and a 6.2-mm x 8-tm column that 
contains 3-pm packing L7. The column temperaturę iś main- 


teined at 40°. The fiow ratę is about 1.5 mL per minutę. 
Chromatograph the Resolution solution, and record the peak 
responses as directed for Procedurę; the relative retention 
times are about 1.0 and 0.83 for terbutaline and terbutaline 
reiated compound A, respectively; and the resolution, R f be- 
tween terbutaline sulfate and terbutaline reiated compound 
A is not less than 1.6. Chromatograph the Standard preparo - 
t/on, and record the peak responses as directed for Proce¬ 
durę; the relative standard dewation for replicate injections is 
not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chroma tograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of terbutaline sulfate [(CtżH^NOi)* * H 2 SO^] in 
each Container taken by the formula: 

250t(r„/r s ) 

in which C is the concentration, in mg per mL, of USP Ter¬ 
butaline Sulfate RS in the Standard preparation; and r v and r s 
are the peak responses obtained from the Assoy preparation 
and the Standard preparation, respecUvely. 


Terbutaline Sulfate Injection 

» Terbutaline Sulfate Injection is a stenie solution 
of Terbutaline Sulfate in Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
(CijHisNOj); ■ H2SO4. 

NOTĘ —Do not use the Injection if it is discolored. 

Padtaging and storage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass, protected from light, at con¬ 
tro! led room temperaturę. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Terbutaline Sulfate RS 

USP Terbutaline Reiated Compound A RS 

3,5*Dihydroxy-aH-buty!aminoacetophenone sulfate. 
Identification— 

A: Apply 2 pL of Injection and 2 pL of a solution of USP 
Terbutaline Sulfate RS in sodium chtoride solution (0.9 in 
100) containing I mg per mL to a suitable thin-layer chro¬ 
matographic piąte (see Chromotography (621)) coated with 
a 0.25-mm layer of chromatographic siltca gel. Devefop the 
diromatogram in a sdvent system consisting of a mixture of 
isopropyl alcohol, cyclohexane, and formie add (13:5:1) un- 
til the solvent front has moved about three-fourths of the 
le iglli of lite uiaLe. Remove Llie piąte from the deve!oping 
chamber, mark the solvent front, and dry with a current of 
ar. Spray the piąte with a 1 in 50 solution of 4-aminoan- 
tipyrine in methanol, allow to air-dry, and spray with a 2 in 
25 solution of potassium ferrieyanide in a solvent prepared 
by mixing ammomum hydroxide wrth water (4:1): the Rf 
value of fne principal spot obtained from the Injection cor- 
responds to that obtained from the Standard solution. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation conesponds to that in the 
diromatogram of the Standard preparation as obtained in 
the Assoy. 

Bacterial Endotoxms Test (85)—It contains not morę 
than 1250.0 USP Endotoxin Units per mg of terbutaline sul¬ 
fate. 

pH (791): between 3.0 and 5.0. 

Gther reąuirements—It meets the reguirements under In- 
jections ano Implanted Drug Products (1), 





Assay— 

Mobile phase, Standard preparotion, Resolution solution, 
and Chromatographic system —Prepare as directed in the As- 
soy under Terbutafine Sulfate. 

Assay preparotion —Use fnjection, If necessary, quanfita- 
tively di lute an accurately measured volume of fnjection 
with water to obtain a solution havlng a eon cent ration of 
about 1 mg per mL 

Procedurę ^Separately inject equal volumes (about 20jiL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg f of (C^HipNOjJż * H 2 SO^ in each mL of the injec- 
tion taken by the formula: 

(LC/D)(r u /rs) 

tn which i is the labeled quantity, in mg per mL, of terbuta- 
iine sulfate in the Inject ton, C is the concentration, in mg 
per ml, of USP Terbutaline Sulfate RS in the Standard prepo - 
ration, D is the concentration, in mg per ml, of terbutaline 
sulfate in the Assay preparotion, ba sed upoi i ii labeled 
guantity, tn mg per mL, of terbutaline sulfate tn the Injec- 
tion and the extent of difution, and ru and r* are the terbu¬ 
tafine peak responses obtained from the Assay preparotion 
and the Standard preparotion, respectively. 


Terbutaline Sulfate Compounded Orał 
Suspension 

DEFINITION 

Terbutaline Sulfate Compounded Orał Suspension contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
terbutaline sulfate [(Cj 2 Hi 9 NOi ) 2 * H 2 SO 4 I* Prepare Terbuta¬ 
line Sulfate Compounded Orał Suspension 1 mg/mL as 
follows (see Pharmoceutical Compounding—Nonstenle Prep- 
arations (795)). 


Terbutaline Sulfate 

100 ma 

Syrup, NF/ a suffkięni ciuantitv to make 

100 mL 


a Syrup, NF, containrng 0,2% sodium ben^oate. 


Calculate the requfred guantity of each ingredient for the 
total amount to be preparea. If using taolets, płace the 
reguired number of tablets in a suitaofe mortar, and com- 
minute the tablets to a fine powder or add Terbutaline 
Sulfate powder. Add the Syrup , NF f to make a terbutaline 
suffate suspension that is pourable. Transfer the eon ten ts 
of the mortar, stepwise and quantitatively, to a calibrated 
bottle. Add enough of the Syrup , NF, to bring to finał 
volume, and mix well 

ASSAY 
» Procedurę 

Mobile phase: A solution of methanol and 20 mM 
monobasic potassium phosphate {2:23), adiusted with 
phosphoric add to a pH of 3.6, Fifter and aegas. 
Standard stock solution: 5 mg/ml of USP Terbutaline 
Sulfate RS in methanol 

Standard solution: Transfer 0.2 mL of Standard stock 
solution to a 100-mL volumetric fiask, di lute with water 
to volume to obtain a solution containing 10 pg/mL of 
terbutaline sulfate, and pass through a suitable fil ter of 
0 , 22 -pm porę size. 

Sample solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Accurately pipet 1,0 mL to a 
10-mL volumetnc fiask. Dilute with Mobile phase to vol- 


ume to obtain a nominał concentration of lOOpg/mL 
of terbutaline sulfate. Extract terbutaline sulfate from 
Orał Suspension with methanol Accurately pipet 1 mL 
of Orał Suspension and 3 ml of Mobile phase in the 
barrel of a 5-mL plastic syringe. Shake, and pass 
through a suitable filter of 0.22-pm porę size into a 
10-mL volumetric fiask, Repeat the process with an ad- 
ditional 2 mL of methanol. Bring to a finał volume of 
10 mL with Mobile phase to obtain a nominał concen¬ 
tration of 10 jjg/mL of terbutaline sulfate. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: 1C 

Detector: UV 278 nm 

Coiumn: 3.9-mm x 30-cm; 10-jim rmcrophenyl pack- 
ing LI 1 

Flow ratę: 2 mL/min 
Injection voiume: 20 pL 
System sultabifłty 
Sample: Standard solution 

[NOTĘ—The retention time for the terbutaline sulfate 
peak is S min ] 

Suitability requirement$ 

Relatiw standard deviation: NMT 2.2% for replicate 
injections 
Analysłs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ter- 
butaline sulfate [(CiarfiśNOa)* ■ H 2 SOj] in the portion of 
Orał Suspension taken: 

Result = (r^/rj) x (C s /Q) x 100 

ru - peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs - concentration of USP Terbutaline Sulfate RS rn 
the Standard solution (pg/mL) 

Cu - nominał concentration of terbutaline sulfate in 
the Sample solution (pg/mL) 

Acceptance crłterfa: 90.0%-110,0% 

ADDITIONAL REQUIREMENT$ 

* Packaging amd STORAGE: Package in tight, light-resistant 

containers, Storę in a refrigerator. 

• Beyond-Use Datę: NMT 30 days after the datę on which 

it was compounded when stored in a refrigerator 

* Labeling: Label it to State that lt is to be well shaken 

before use, and to State the Beyond-Use Datę . 

• USP Reference Standards (11) 

USP Terbutaline Sulfate RS 


Terbutaline Sulfate Tablets 


» Terbutaline Sulfate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of (Ci 2 Hi 9 N 0 3 ) 2 ■ H 2 S0 4 . 

Packaging and storage— Preserve in tight containers, at 
conlroiTed room temperaturo. 

USP Reference standards (11)— 

USP Terbutaline Sulfate RS 

USP Terbutaline Related Compound A RS 

3,5-Dihydroxy-ta-f-butylaminoacetophenone sulfate. 
Identification— The retention time of the major peak in 
the chromatogram of the Assay preparotion corresponds to 
that r n the chro mato gram of tne Standard preparotion , as 
obtained in the Assay . 
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Dlssolution, Procedurę for a Pooled Sample (711)— 

Medium: water; 900 ml. 

Apparatus 1 ; 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of (C^H^NCbJz • 

H 2 SO 4 dissolved, employing the pmcedure set forth In the 
Assay, making any necessary modifications. 

Tolerances—N ot less ihan 75% (Q) of the labeled amount 
of (CuH'i 9 NQa )2 ■ H 2 SO.i 15 dissolved in 45 minutes. 
Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

ton-pair solution, Mobile phase, System suitabiiity solution, 
and Chromotographk system—Proceed as directeo in the As¬ 
say under Terbutaline Sulfate. 

Standard preparation —Dissolve an accurately weighed 
auantity of U5P Terbutaline Sulfate RS in Mobile phase, and 
ailute quantitative!y, and stepwise if necessary, wtth Mobile 
phase to obtain a solution having a known concentration of 
about 1 mg per ml. Transfer 10.0 mL of the solution so ob- 
tained to a 100-mL volumetric fiask, add 10 ml of 0.05 N 
sulfuric acid, dilute with water to volume, and mix, 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 10 mg of terbutaline sul¬ 
fate, to a 100-mL volumetric fiask. Ada 10 mL of 0.05 N 
sulfuric acid and 20 mL of water, and shake for 15 minutes. 
Dilute with water to volume, mix, and filter. 

Procedurę —Separately inject equal vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu lale the quan- 
tity, in mg, of terbutaline sulfate [(CizH^NCbJz ■ HzSCL] in 
the portion of Tablets taken by the formula: 

lODGfa/ig 

in which C is the concentration, in mg per ml, of USP Ter¬ 
butaline Sulfate RS in the Standard preparation; and ru and r s 
are the terbutaline peak responses obtained from the Assay 
preparation and the Standard preparation , respectively. 


Terconazole 



CuHbiCUNjOi 532.46 

Piperaztne, 1 -[4-[[2-(2,4-dichlorophenyl)-2-(1 H- 1,2,4-triazol- 
l-ylmethyh-l^-diOKolan^-yiJmetho^yJphenyl]- 
4~(1 -mętnyfethyl}-, c/s-. 

cis-1*[p*[[2-(2 # 4-Dichlorophenyl)-2'(IH-l / 2 f 4-triazol- 
1 -ylmethyl)-1,3-dioxQlan-4-yf]methaxy]phenylj- 
4-isopropylpiperazine [67915-31-5], 

» Terconazole contains not less than 98.0 percent 
and not morę than 102.0 percent of 
C 26 H 31 CI 2 N 5 O 3 , calculated on the dried basis. 

Packaging and storage —Preserve in light-resistant eon- 
tainers. Storę at room temperaturę. 


USP Reference standards (11)— 

USP Terconazole RS 

Identification, Infrored Absorption (197K). 

Specific rotation (781 5): between -1° and +! c at 20°, 
Test solution: 40 mg per ml solution in methylene chlo- 
ride. 

Los* on drying (731)—Dy it in a vacuum at 80° for 
4 hours: it loses not morę than 0,75% of its weight, a 2.0-g 
specimen being used. 

Residue on ignition (281): not morę than 0.1%, a 2.0-g 
specimen being used, 

Related compounds— [NOTĘ —Use the Solutions within 
24 hours if protected from light and within 1 hour if not 
protected from light.] 

Solution 4™Prepare and fiiter a 0.6% ammonium carbon- 
a:e solution in water. 

Solution B: aceton itrile, 

Solution C; tetrahydrofuran. 

Mobile phase —Use variable mixtures of Solution Ą Solu¬ 
tion S, and Solution C as direeted for Chromatogmphir sys¬ 
tem. Make adjustments if necessary (see System Suitabiiity 
under Chromatography (621)). 

Standard solution— Dissoive in and dilute with alcohol an 
accurately weighed quantity of USP Terconazole RS to ob¬ 
tain a solution having a known concentration of about 
0,1 mg per m L, 

Test solution —Dissolve in and dilute with alcohol an accu¬ 
rately weighed guantity of Terconazole to obtain a solution 
having a concentration of about 10 mg per mL. 

Chromotographk system (see Chromatography (621))—The 
!iquid chromatograph is eouipped with a 225-nm detector 
and a 4.6-mm x ICPcm column that contains 3-pm packing 
LI. The ftow ratę is about 2 ml per minutę. The chromato¬ 
graph is programmed as shown in the table below. 


Time 

(min¬ 

utes) 

Sofudon 

Af%) 

Sotution 

6 (%) 

Solution 

C (%) 

Elution 

0-15 

80-3S 

20—>25 

0-*20 

llnear gradient 

15-1 7 

55“->0 

25—>80 

20 

Irnear gradient 

17-20 

0 

80 

20 

isocratic 

20-21 

Q->80 

80—>20 

20->0 

step gradient 

21-25 

80 

20 

0 

re-eauilibralion 


Chromatograph the Standard solution, and record the peak 
responses as airected for Procedurę: the tailing factor for ter¬ 
conazole peak is not less than 0.9 and not morę than 1 3; 
and the relative standard deviation for replicate injection is 
not morę than 5.0%. 

Procedurę —Separately inject equal volumes (about IOjliL) 
of the Test solution and the Standard solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses, fdentify the impunties using the refat.ive re- 
tentron times given in Tobie h Calculate the percentage of 
each terconazole related compound in the portion of Ter¬ 
conazole taken by the formula: 

100 (G/ CuXru/ Cs)(1 i F) 

in which C 5 and Cu are the concentrations, in mg per mL, of 
terconazole in the Standard solution and the Test solution, 
respectively; ru is the peak response of each impurity ob¬ 
tained from the Test solution; r 5 is the peak response of ter¬ 
conazole obtained from the Standard solution; and Fis the 
relative response factor for each impurity re!ative to ter¬ 
conazole. 
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Table 1 


łmpurity 

Approx. RRT 

Relative 

Response 

Factor 

m 

Limit 

(%> 

S* 

0.88 

0*94 

0*50 

A b 

0.95 

0.92 

0*50 

Any unspedfied im- 
purity 

-— 

t.O 

0,10 

Totaf impurttEes 

—■ 

.— 

1,0 


“ 1 -[4- [[(2^5, 45fl)-2-(2 # 4-DIch!orophemy l)-24C4H-1,2,4 -trlazoM-y I] metftyl]-! ,3- 
d to xo fa n- 4 -/I Jm e fcho xy]ph enył]-4-{l - methy fethy I )p i p eraz i ne. 

^l-[4-[[C2fiS # 4ffS) 2’C2,4.Dichforopdenyl)-2-[(1^n2,4-triazolO-yl)methylHJ^ 
d ioxolifi-4-y t)me thoxy]phenyJ}-4-{l -me t hy I ethy i Jpiperaztne. 

The limits In Tobie J are met* Disregard any impurity that 
is less than 0*10%* 

Assay —Dissoive about 1 35 mg of Terconazole, accurately 
weighed, in about 70 mL of previousty neutralized gladaf 
acetic acid. Utratę with OJ N perchlortc add VS, and deter- 
minę the cndpoint potcntiometncally (see Titńmetry <541 »* 
Each mL of 0.1 N perchlork acid is equivalent to 17*75 mg 

Of C26H31CI2N5O3* 


Teriparatide 


CisiHzsłNssOjiSz 4117*72 (as free base) 

L-Phenylalanme, L-seryi-L-yaly^useiyl-L-a^glutamyl-L-rsoJeucyl- 
L-glutaminyl-L-leucy[-L-methionyr-L*histidyhuasparaginyl’L- 
leucylglycyl-L-lysyl-L-histEdyl-L-leucyl-L-asparaginyl-L-seryhL* 
metniony i-L-a-gl u tamy l-L-a rg Eny l-L-va lyl-L-ot-g lutamy I-i* 
triptophyl-L-leucyl-L-arginyl-L-lysyi-L-lysyl-L-leucyl-L- 
glutaminyi-L-oŁ-aspartyI-L-vaIyf-L-histidy(-L-asparaginyl-; 

L-Seryl-uvafyl-L-$eryl-L-a-glutamyl-L-isoleucyl-L-glutaminyl-L- 
feucyhL-methianyk-histidyhL-asparaginyl-L-leucylglycyl-L- 
ly sy i-L-htstidy i-l-leucyR-a sp a ra □ i ny I - L-se ryl-L-m e t h 1 o ny I - L-a- 
g I u ta my i - L- a rg * ny I -L-va ly l-L-ct- glu ta myl- L-1 ry pto p hy l-L-1 eu- 
cy I -L-a rg t ny I - 1 - ly sy l-L-fy sy I -L-leu cy I -L-g I u ta m i ny I- L-a-as partyl- 
L-valy[*i-histjdy1-L-asparag(nyl-L-phenyla!anine. 

DEFINITION 

Teriparatide, also called rhPTH (1-34), is a single-chain pep- 
tide containing 34 amino acrds identical to the 34 N-ter- 
minaf amino adds of human parathyroid hormone* Ter¬ 
iparatide is oroduced by a method based on reoombinant 
DNA (rDNA) technology. The host celf-derived protein 
content is below the limit approved by the competent 
authority, In addition, the host cell-derived and vector- 
denved DNA are below the limit appioved by the compe- 
tent authority, Teriparatide is availabfe as an acetate salt 
form, which is a wnite to almost white powder* It con- 
tains NLT 95*0% and NMT 105*0% of teriparatide 
(C]eiH 29 iNss 0 5 iS 2 ), calculated on the anhydrous, acetic 
add-free, chloride-free basis. 

IDENTIFICATION 

• A, The ratio of the retention time of the major peak of 

the Sample solution to that of the Standard solution, as 
obtained in the Assay f is 1*00 ± 0,03* 

• B* PiPTIDE MAPPING 

Solution A: 0.1% (v/v) trifJuoroacetic acid in water 
Solution B: Acetomtrile, trifluoroacetic acid, and water 
(60:0.1:40) 

Mobile phase: See Tobie h 


TabEe 1 


Time 

Solution A 

Solution B 

(min) 


(%> 

0 

96 

4 

6 

96 

4 

20 

45 

55 

25 

0 

100 

25.1 

96 

4 

35 

96 

4 


20 mM Sodium phosphate buffer: 230 mg/mL of an¬ 
hydrous dibasic sodium phosphate and 0,60 mg/mL of 
sodium phosphate monobasic monohydrate in water, 
Adjust with sodium hydroxtde or phosphoric acid to a 
pH of 7,8 before finaf dilution* 

Enzyme solution: About 0.25 mg/mL of Staphylococcus 
aureus V8 protease in 20 mM Sodium phosphate buffer, 
Stable for 72 h when stored at 2°-8°. 

Standard solution: Prepare a 1*5 ± 0*15 mg/mL solu¬ 
tion of USP Teriparatide RS in 20 mM Sodium phosphate 
buffer Combine this solution with tnzyme solution for a 
Teriparatide to protease ratio of 10:1 (w/w). Mix and 
Incubate at 37° for 18-24 h. Quench the digestion by 
adding the volume of Solution A needed to reach a finał 
digested teriparatide concentration of approximately 
0*25 mg/mL, Stable for 72 h when stored at 2°-8°. 
Sample solution: Prepare a 1.5 ± 0*15 mg/mL solution 
of Teriparatide in 20 mM Sodium phosphate buffer Com¬ 
bine this solution with Enzyme solution for a Teriparatide 
to protease ratio of 10:1 (w/w). Mix and incubate at 
37° for 18-24 h. Quench the digestion by adding the 
voJume of Solution A needed to reach a finał digested 
teriparatide concentration of approximate!y 0.25 mg/ 
mL. Slabie for 72 h when stored at 2°-8°* 

Blank: Combine 20 mM Sodium phosphate buffer with 
Enzyme solution in the same proportions used for the 
Standard solution and the Sample solution. Mix and in¬ 
cubate at 37° for 18-24 h. Quench by adding the same 
volume of Solution A as for the Standard solution and 
the Sample solution. Stable for 72 h when stored at 
2 & -8°* 

Chromatographic system 

(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4,6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1 m L/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The System suitability procedurę must be per- 
formed both before starting sample testing and at the 
end of each sample run.] 

SuiLdbility reguirements 

Chromatogram similarłty: In the chromatogram 
from the Standard solution t tdendfy the peaks due to 
digest fragments \ t II, III, IV, and V. The chromato¬ 
gram of the Standard soiution corresponds to that of 
the typka! chromatogram provided with USP Certifi- 
cate for USP Teriparatide R5* 

Resolution: NLT 1*5 between peaks indicated as frag- 
ments III and I 

Taifing factor: NMT 2.3 for the peak indicated as 
fragment IV 

Analysis 

Sam pies: Standard solution , Sample solution, and Blank 
Record the chromatograms. For each of the five frag- 
ments, determine the ratio of the fragment retention 
time from the Sample soiution to the corresponding 
fragment retention time from the Sforrdard solution ob¬ 
tained from the first System suitability injection. 
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Acceptance criteria: The chromatographic profile of 
the Sample solution corresponds to mat of the Standard 
solution. Ali five fragments, I, II, III IV, and V must be 
present. The fragment retention time rado h 1.00 ± 
0.03 for a(l five fragments. 

ASSAY 
* Procedurę 

0.2 M Suffate buffer: 28.4 g/L of anhydrous sodium 
sulfate In water. Adjust with 85% phosphorie add to a 
pH of 23. 

Solution A: Acetonitrile and 0.2 M Suffate buffer (10:90) 
Solution B: Acetonitrile and 0.2 M Suffate buffer (50:50) 
Mobile phase: Solution A and Solution B (6 3:37) 

[Notę—T he Mobile phase eomposition may be adjusted 
to obtain the desfred retention time for the teriparatide 
main peak.] 

Diluent: Acetonitrile and 0.2 M Sulfate buffer (25:75) 
Standard Solutions: Prepare in tnplicate approximately 
250pg/mL of USP Teriparatide RS in DiluenL Stable for 
72 h when stored at 2°-8° in a sealed Container. 

5ample Solutions: Prepare in dupłicate approximately 
250 pg/mL of Teriparatide In DiluenL Stable for 72 h 
when stored at 2°-8° in a sealed Container. [Notę— 
Teriparatide should be equ3librated and weighed in a 
contro! fed humidity cham ber of 25 ± 5% relative hu¬ 
midity, then dissolved in Diluent . Determine the water 
content within 24 h of weighing.] 

Chromatographk system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV214nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Temperatures 
Column: 40 ±5° 

Autosampler: 2 D -8° 

Flow ratę: 1.0 ml/min 
Injection volume: 20 pL 
Run time: i 5 min 
System suita bility 
Samples: Standard Solutions 

[NoiE—The retention time for teriparatide Is 7.5-11.7 
min,] 

Suitabifity requirements 

Tailing factor: NMT 1.5 for the teriparatide peak 
Reiative standard deviation: NMT 1.25% calculated 
from the injection of three separata Standard Solutions 
Analysis 

Samples: Standard Solutions and Sample Solutions 
Calculate the concentration of teriparatide (Cs), in 
pg/mL, in each of the Standard Solutions: 

Q = (WVs) 

ls = content of teriparatide in USP Teriparatide RS 

(Mg) 

- volume of Diluent used for Standard solution 
(mL) 

For each injection of the Standard solution, calculate a 
response factor (F R ): 

F* - (rj/Cf) 

n = peak response of teriparatide from the 
Standard soiution 

Cs = concentration of USP Teriparatide RS in the 
Standard solution (pg/mL) 

Calculate the mean response factor (Fm) for al! three 
Standard Solutions . 

Calculate the percentage ( P v ) of teriparatide 
(CuiH^NssOsiSa) in the portion of Teriparatide taken: 

Pu = (ru/F M ) x [Vuf(W x F)] x 100 

r u - peak response of teriparatide from the Sample 
solution 


Fm = mean response factor for alJ three Standard 
Solutions 

V 0 volume of Diluent used to prepare the Sample 
solution (mL) 

W ^ weight of Teriparatide taken to prepare the 
Sample solution (mg) 

F - conversion factor from mg to pg, 1000 
Calculate the percentage of teriparatide 
(CieiH^NssOsiSJ corrected for water, acetate, and 
chloride contents: 

Result = {Pu/[(1 00 - % of water - % of acetate - % of 
chloride)/! 00]} 

Acceptance criteria: 95,0%-l 05.0% on an anhydrous, 
acetic acid-free, chloride*free basis 

OTHER COMPONENTS 
* Acetate Content 

Mobile phase: 0.01 N sulfuric acid in water 
Standard solution 1: 0.072 mg/mL of acetate in Mobile 
hose prepared as foflows. Weigh approximately 
00 mg ot anhydrous sodium acetate, place in a 
lOG^mL volumetric fiask, and dilute with Mobile phase 
to volume, Dilute 1 mL of this solution with Mobile 
phase to 1 0.0 mL. Stable for 72 h when stored at 2°-8°. 
Standard soiution 2: 0.144 mg/mL of acetate in Mobile 
phase prepared as follows. Weigh approxtmately 
200 mg of anhydrous sodium acetate, place in a 
1 GG-mL volumetric fiask, and dilute with Mobile phase 
to vofume. Dilute 1 mL of this solution with Mobile 
phase to 10.0 mL. Stable for 72 h when stored at 2°-8°. 
Standard solution 3: 0.216 mg/mL of acetate in Mobile 
phase prepared as folfows. Weigh approximately 
300 mg of anhydrous sodium acetate, place in a 
100-mt volumetric fiask, and dilute with Mobile phase 
to volume. Dilute 1 mL of this solution with Mobile 
phase to 10.0 mL. Stable for 72 h when stored at 2 G -8 a , 
Sample solution: Under controlled relative humidity of 
25 ± 5%, prepare in dupllcate approximately 5 mg/mL 
of Teriparatide in Mobile phase. Stable for 72 h when 
stored at 2M5°. 

Chromatographk system 
(See Chromatograpny (621), System Suitobility ,) 

Modę: LC 

Detector: UV 210 nm 
Column: 9.0-mm x 25-cm; packing L22 
Temperatures 
Column: Ambient 
Autosampier: 2 D -8° 

Flow ratę: 1.0 mL/min 
Injection volume: lOOpL 
Run time: i 2—15 min 
System sultability 

Samples: Standard solution ?, Standard solution 2, and 
Standard solution 3 

[Noit—The retention time of acetate Is 9.2-11.6 min.] 
Suitability reguirements 
Tailing ractor: NMT 1.5, Standard solution 2 
Relative standard deviation: NMT 1.25% from tripli- 
cate mjeetions. Standard solution 2 
Percentage of deviation: NMT 2.0 for each concen¬ 
tration from tnplicate injectrons, Standard soiution 7, 
Standard soiution 2, and Standard solution i 

Resuit ^ {[(n ~ b)/a]/Q] x 100 

r$ - peak response of acetate from Standard 

solution 7, Standard soiution 2 f or Standard 
solution 3 

b - y-intercept of the calibration curve described 
in the Analysis 

a = slope of the calibration curve described in the 
Analysis 



Ci = concentration of acetate fn Standard solutbn 
1 , Standard soiution 2 , or Standard solutbn 3 
(mg/mL) 

Analysis 

Sampfes: Standard Solutions and Sampfe soiution 
Determine the peak response of acetate. 

Calculate the concentratron of acetate (Q, in mg/mL, 
in the Standard Solutions: 

Q = (WsfVs) x Fx D 

W$ = weight of anhydrous sodium acetate 
(corrected for purity) (mg) 

V$ = initial volume of Mobile phase t 100 mL 
F = ratio of molecular weight of acetate (59.04 g/ 
mol) to molecular weight of anhydrous 
sodium acetate (82.03 g/mol), 0.7197 
D - dilution factor from 1 mL to 10 mL, OJ 
Construct a least-squares calibration turve, using the 
peak area of the Standard Solutions versus their acetate 
concentrations (mg/mL). Determine the concentration 
of acetate (Cu), in mg/mL, in the Sample soiution , 
using the eguation of a linę for the calibration curve, 
Calculate the percentage of acetate in the portion of 
Teriparatide taken: 

Result - Cu x {VulW u } x 100 

Cu = concentration of acetate in the Sample soiution 
(mg/mL) 

V u - volume of the Sample soiution (mL) 

W u - weight of Teriparatide taken (mg) 

Acceptance criteria: NMT 5.0% 

•» Chloride Content 

Mobile phase: 1.7 mM sodium bicarbonate and 1.8 
mM sodium carbonate in water 
Standard stock soiution: Dry a suffident quantlty of 
sodium chloride at 105° for approximately 30 min. 
Weigh about 165.9 mg of previously driad sodium chto- 
ride, and place in a 100-mL volumetric fiask. Dilute with 
water to volume. Mix until completely dissolved. This 
soiution contains the equivalent of 1000 pg/ml of 
chloride. 

System suitability soiution: Weigh approximately 
150 mg of sodium nitrite, and place in a 100-mL volu- 
metric fiask. Dilute with water to voIume. Transfer 
1.0 mL of this soiution to a 100-mL voiumetric fiask. 
Transfer 2.5 mL of the Standard stock soiution to the 
same fiask. Dilute with water to vofume, and mix well. 
Standard Solutions: Transfer 1.0, 2,0, 3.0, and 4.0 ml 
of Standard stock solutbn to separate 100-mL voJumet- 
ric flasks, Dilute with water to volume, and mix well. 
Sample soiution: Under controlled relative humidity of 
25 ±5%, prepare in duplicate 1.0 mg/mL of Teripara- 
tide in water. Stable for 72 h when stored at ambient 
temperaturę. 

Cluomdlographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: Conductivity with anion suppressor current 
at 100 mA 
Columns 

Guard: 4.0-mm x 5,0-tm; packing L94 
Analytical: 4.0-mm x 25-cm; 13-pm packing L94 
Coiumn temperaturę: Ambient 
Flow ratę: 2 mL/min 
Injection volume: 50 pi 
Run time: 10 min 
System suitability 
Sample: System suitability solutbn 
[Notę—C hloride elutes earlter than nitrite,] 

Suitability reguirements 

Resolution: NLT 1.5 between chloride and nitrite 
peaks 


Tailing factor: <2.0 for chloride and nitrite peaks 
Reiative standard deviation of standard curve: 

<3.0% 

Refative standard devtation: <2.0% for chloride and 
nitrite peaks from five replicate injections 
Analysis 

Sampfes: Standard Solutions and Sample soiution 
Inject the Standard Solutions followed by the Sample 
solutbn. 

Calculate the concentration of chloride (C), in |ig/ml_, 
in the Standard stock soiution: 

C f = (WsfV s ) x Fx D 

Wi ~ weight of sodium chloride (mg) 

Vi = volume of water, 100 mL 
F - ratio of molecular weight of chloride (35,46 q/ 
mol) to molecular weight of sodium chloride 
(58.45 g/mol), 0.607 

D ss conversion factor from mg to pa 1000 
Determine the concentrations of chloride, in pg/mL, in 
the Standard Solutions. 

Construct a least-squares calibration curve, using the 
peak area of the Standard Solutions versus their 
chloride concentrations (pg/mL). Determine the 
concentration of chloride (Cu), in pg/mL, in the Sample 
soiution , using the equation of a linę for the calibration 
curve. 

Calculate the percentage of chloride in the portion of 
Tenparatide taken: 

Result = [<C tf x % x F)/Wu] x 100 

Co = concentration of chloride in the Sample 
soiution (pg/mL) 

Vu - volume of tne Sampfe soiution (mL) 

F = conversion factor from pg to mg, 0.001 
W u = weight of Tenparatide (mg) 

Acceptance criteria: NMT 4.0% 

PRODUCT RELATED SUB5TANCES A ND IMPUR1TIES 
# PHODUCT RELATED IMPURITIES 

0,2 M Sulfate buffer: 28,4 g/L of anhydrous sodium 
sulfate in water, Adjust with 85% phosphoric add to a 
pH of 2.3. 

Soiution A: Acetonitrile and 0.2 M Sulfate buffer (10:90) 
Soiution B: Acetonitrile and 0.2 M Sulfate buffer (50:50) 
[Notę—J f the sodium sulfate predpitates, gentle heating 
and continuous stirring may be reguired. The sodium 
sulfate should not re-precipitate if this procedurę is 
followed J 

Mobile phase: See Tobie 2. [NOTĘ—The Mobile phase 
composition may be adjusted to obtain the desired re- 
tention time of the teriparatide peak, Soiution B percent¬ 
age at 5 and 35 min should be changed to alter the 
retention time, but the same gradient slope should be 
maintained.] 


Table 2 


Time 

(min) 

Soiution A 

(%) 

Soiution B 

(%) 

0 

100 

0 

5 

65 

35 

35 

60 

40 

45 

0 

100 

45,1 

TOG 

0 

55 

100 

0 


System suitability soiution: LJse an appropriate soiu¬ 
tion containing approximately 0.8% of the first post- 
matn peak in 5o/urion A. [Notę—T eriparatide containing 
the first post-main peak may be prepared by dissoMng 
Teriparatide in water to obtain a concentration of 2 mg/ 
mL, Adjust pH to 3.0 with hydrochloric acid. Incubate 
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this solution at 50 p for 9 days. The solu don may be 
aliguotted and stored frozen. Dilute 1:1 with Solution A 
prior to injection. The first post-main peak Is a degrada- 
tion product resulting from thfs process and elutes im- 
mediately after the teriparatide peak,] 

Sample solution: ApproxirnateIy 0.7 mg/mL of Ter¬ 
iparatide in Solution A 
Bfank: Solution A 
Chromatographic system 
($ee Chromatograpny (621), System SuitabilityJ) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4.6-mm x 15-cm; 3.5-pm packing LI 
Temperatures 
Coiumn: 40° 

Autosampler: 5° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 pi 
System suitabrfity 
Sample: System suitability solution 
[NOTĘ—The retention time for teriparatide is 19.8-24,8 
min.] 

Suitability requirements 

Pea k-to-valley ratio: The rado of the height of the 
first post-main peak to the valley between the ter- 
iparatide peak and the first post-main peak is NLT 


Tailing factor: NMT 2.0 for the teriparatide peak 
Analysis 

Sample: Sample solution 

Measure the peak responses for all integrated peaks. 
Calcu la te the percentage of methionyl sulfoxiaes of ter¬ 
iparatide in the portion of Teriparatide taken: 


Result - [(rwK+ow + + r^i+o^iajJ/rd x 100 

rMmop) - peak response of Met+0(8) teriparatide 
(oxidized on Met 8) 

rAtef+ofisj = peak response of Met+0(18) terrparatrde 
(oxidized on Met 18) 

rjMtrt+cntMj =t peak response of Met+Q(8, 18) teriparatide 
(oxidrzed on Met 8 and Met 18) 

/> = sum of all the peak responses 

Calculate the percentage of the largest other related 
impurity of teriparatide in the portion of Teriparatide 
taken: 


Result = (r r /rr) x 100 

n = peak response of the largest other related 
impurity of teriparatide 
r T - sum of all the peak responses 
Calculate the total percentage of teriparatide related 
impurities in the portion of Teriparatide taken: 

Result = (r/rr) x 100 

n = sum of the peak responses of the teriparatide 
related impurities 

rr = sum of all the peak responses 
Acceptance criteria: See Table 3 . 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

M?t+QfS, T8J teriparatide 

0.38 

__ 

Met+0(8) teriparatide 

0.48 

_ 

Met+On8) teriparatide 

OJ 8 


Teriparatide 

1.G 

_ 


Table 3 (Continued) 


Name 

Re lative 
Retention 
Time 

Acceptance 
Criteria, 
NMT (%1 

Total of methionyl su1foxides of 
teriparatide [conscsting of 
Met+0(8) teriparatide, 

Mer+0/?SJ teriparatide, and 
Met+Oł8J8)\ 

— 

0.5 

Largest other indmduał related 
impurities 

— 

0.5 

Total impurities 


2.5 


SPECIFiC TESTS 

* Bacterial Endotoxins Test (S5): NMT 50 USP Endotoxin 

Units/mg of Teriparatide 

* Microbial Enumeratiom Tests (61): The total microbial 

count is NMT 100 cfu/g. 

* Water Determination, Method Ic (921): NMT 10.0% 

ADDITfONAL REQUIREMENT5 

* Packaging and Storage; Unless otherwise prescribed, 
storę in an airtlght Container, protected from fight, at a 
temperaturę fower than -10°. 

* Labeling: Label it to indicate that the materia! has been 

produced by methods based on recombinant DNA 
technology. 

* USP reeerence Standards (li) 

USP Endotoxin RS 
USP Teriparatide RS 


Terpin Hydrate 

A 


CwHzoOz * H?0 190.28 

C to H 2 o0 2 172.27 

Cyclohexanemethanol, 4-hydroxy-a,a,4-trimethyh 
monohydrate; 

p-Menthane-l^-diol monohydrate [2451-01-6]. 

Anhydrous [80-53-5]. 

DEFINITION 

Terpin Hydrate contains NLT 98.0% and NMT 100.5% of 
terpin (CioH 2 o 0 2 ), caleulated on the anhydrous basrs. 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample: Dried over a suitable desiccant for 4 h 

Acceptance criteria: Meets the requirements 

* B. 

Analysis: Add a few drops of sulfuric acid to a hot 
solution. 

Acceptance criteria: The lrquid becomes torb id and de- 
velops a strong aromatic odor. 

AS5AY 

* Procedurę 

Intemal standard solution: 20 mg/mL of bipheny! in 
chloroform 

Standard solution: Transfer 1 70 mg of USP Terpin Hy¬ 
drate RS to a 100-mL volumetric fiask, disso!ve in 5 mL 
of alcohol, add 5.00 mL of Intemal standard solution, 
and dilute with chloroform to volume. 

Sample solution: Transfer 170 mg of Terpin Hydrate to 
a 100-mL volumetric fiask, dissolve in 5 mL of alcohol, 


















add 5.00 mL of Intemol standard solution , and dr lute 
with chloroform to vdume. 

Chromatographic system 
(See Chromatograpny {621X System Suitability.) 

Modę: GC 

Detector: Ramę ronization 

Column: 3.5-mm x 1.2-m glass; packed with 6% G1 
on support 51A 
Temperatures 
injection port: 26G~ 

Detector: 260* 

Column: 120° 

Carrier gas: Nltrogen 

Flow ratę: Necessary to yield approximate retention 
times of 7 min for terpin and 11 min for biphenyl 
Injection volume: 1 llL 
System suitability 
Sample: Standard sofution 
Suftability requirements 

Resotution: NLT 2.0 between the terpin and biphenyl 
peaks 

Re lat i ve standard rieviationr NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample sofution 
Calculate the percentage of terpin (CtoHzoO^) in the 
portion of Terpin Hydrate taken: 

Result = (Ro/Rs) x (Q/Cy) x 100 

Ru - peak response ratio of terpin to biphenyl from 
the Sample solution 

- peak response ratio of terpin fo biphenyl from 
the Standard sofution 

Cs = concentration of USP Terpin Hydrate RS in the 
Standard sofution (mg/mL) 

C y = concentration of Terpin Hydrate in the Sample 
solution (mg/mL) 

Aoceptanee criterla; 98.0%-100.5% on the anhydrous 
basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0.1% 

SPECIFIC TEST5 

• Water Deteriwination, Method f ( 921 ): 9,0%-1O.O% 

• Re$iduał Turpentine: No odor of turpentine oil 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage; Pre$erve in tight contatners. 

• USP Reference Standards (11) 

USP Terpin Hydrate RS 


Terpin Hydrate Orał Solution 

DEFINmON 

Terpin Hydrate Orał Solution contains, in each IGOmL, NLT 
1 .53 g and NMT 1.87 g of terpin hydrate (OoHżgOz * 

HzO). 

ASSAY 

* Procedurę 

Interna! standard solution: 20 mg/mL of biphenyl in 
chloroform 

Standard solution: Transfer 170 mg of USP Terpin Hy¬ 
drate RS to a 100-mL volumetric fiask, dissolve in 5 mL 
of alcohol, add 5.0 mL of Intemol standard solution, and 
dilute with chloroform to volume, 

Sample solution: Pipet 10 mL of Orał Solution into a 
separator, Add 20 mL of water and 10 mL of 5 N sa¬ 
dki m hydroxide, and extract with three 25-mL portions 
of chloroform, flltenng each, successive!y, through cot- 
ton. Rinse the cotton with chloroform. To the combined 


nnse and extracts add 5.0 mL of Intemol standard 
solution l 

Chromatographic system 

(See Chromatograpny (621}, System Su i ta bil i ty.) 

Modę: CC 

Detector: Flame ionizatfon 

Column: 3.5-mm x 1,2-m glass; packed with 6% Cl 
on support SI A 
Temperatures 
Injection port: 260° 

Detector: 260* 

Column: 120* 

Carrier gas: Nitrogen 

Flow ratę: Necessary to yield approximate retention 
times of 7 min for terpin and 11 min for biphenyl 
Injection voiume: 1 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2.0 between the terpin and biphenyl 
peaks 

Relative standard devfatlon: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the amount of terpin hydrate (CioH^O? H 2 0) 
in 100 mL of Orał Solution taken: 

Result = (R4Rs) xW,xV 

Ru - peak response ratio of terpin to biphenyl from 
the Sample solution 

Rs = peak response ratio of terpin to biphenyl from 
the Standard solution 

Wa - weight of USP Terpin Hydrate RS, calculated 
on the anhydrous basis (g) 

V - volume of sample, 10 mL 
Acceptance criterla: 1.53-1.87 g 

SPECIFIC TESTS 

• Alcohol Determination, Method II (611): 

9G,0%-110.0% of the labeled amount of C 2 H 5 OH 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight containers. 

• USP Reference Standards (11) 

USP Terpin Hydrate RS 


Terpin Hydrate and Codeine Orał 
Solution 


» Terpin Hydrate and Codeine Orał Solution con- 
tains, in each 100 mL, not less than 1.53 g and 
not morę than 1.87 g of terpin hydrate 
(C 10 H 20 O 2 • H 2 O), and not less than 180 mg and 
not morę than 220 mg of codeine (C 18 H 21 NO 3 • 
H 2 0). 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Terpin Hydrate RS 
USP Codeine Phosphate RS 

Identification— 

Developing solvent —Prepare a mixture of methylene chlo- 
rideand methanol (9:1). 

Standard solution A —Dissolve a suitable quanfity of USP 
Terpin Hydrate RS in methylene chloride to obtain a solution 
having a concentration of about 3 mg per mL. [notę —A 
sma I volume of methanol may be used to aid dissolution of 
the :erpin hydrate,] 


USP Monographs 







Standard solution fi—Transfer 20 mg of USP Codeine 
Phosphate RS to a suitable separator containing 10 mL of 
water, add 1 mL of 1 N sodium hydroxide, and mix. Add 
10 mL of methylene ehforide, and shake for 1 minutę. Aflow 
the fayers to separate, and drain the Iower organie fayer into 
a suitable fiask. Discard the agueous layer. 

Test solution— Transfer 10 mL of Orał Solution to a suita- 
bfe separator containing 10 mL of water, and add 1 mL of 
1 N sodium hydroxide. Add 10 mL of methylene chloride, 
shake for 1 minutę, and allow the layers to separate. Use the 
elear lower organie layer as the Test solution. 

Procedurę —Apply separately 5 pL of Standard solution A, 
Standard solution B, and the Test solution to a suitable thin- 
layer chromatographic piąte (see Chromatography {621)} 
coated with a 0.25-mm fayer of chromatographic silica qel 
mixture. Develop the chroma tog ram in a chrom a tog rap nic 
chamber containing the Deveioping solvent until the soivent 
front has moved three-fourths of tne iength of the piąte. 
Remove the piąte from the chromatographic chamber, mark 
the solvent front, and allow the piąte to dry. Examine the 
piąte under short-wave!enqth UV light, ancf mark the loca- 
tion of the codeine spots. Spray the piąte with phosphomo- 
lybdic acid TS, and heat at 105° for 5 minutes. The terpin 
hydrate spots appear blue on a yellow background. The Rr 
values of the spots due to terpin hydrate and codeine ob- 
tained from the Tesf solution correspond to those obtained 
from Standard Solutions A and fi, respectively, 

Alcohol Determination, Method II (611): between 
90.0% and 110.0% of the labeled amount of QHsOH. 

Assay for terpin hydrate— 

Interna! standard solution —Prepare a chloroform solution 
containing 20 mg of biphenyl and 2.6 mg of N-phenyl- 
carbazole in each mL. 

Standard preparation—' Transfer about 26 mg of USP Co¬ 
deine Phosphate RS and about 170 mg of USP Terpin Hy¬ 
drate RS, both accurately weighed, to a separator, add 5 mL 
of alcohol, shake to dissolve tne terpin hydrate, add 25 mL 
of water to dissolye the codeine phosphate, add 10 mL of 
5 N sodium hydroxide, and extract with three 25-mL por- 
tions of chloroform, fiitering each, successively, through cot- 
ton. Rinse the cotton with chloroform. To the combined 
rinse and extracts add 5.00 mL of Internat standard solution , 
and mix. 

Assay preparation —Pipet 10 mL of Orał Solution into a 
separator, add 20 mL of water and 10 mL of 5 N sodium 
hydroxide, and extract with three 25-mL portions of chloro¬ 
form, fiitering each, successively, through cotton. Rinse the 
cotton with chloroform. To the combined rinse and extracts 
add 5.00 mL of Interna! standard solution, and mix. 

Chrom a tographic sys tern and Sys tem s u i tahili ty —P roeee d 
as directed in the Assay under Terpin Hydrate . [notę —Heat 
the column to 230“ to remove the A/-phenylcarbazo3e and 
codeine from prior injectionsj 

Procedurę —Injert about 1 jjL of the Standard preparation 
into a suitable gas chromatograph, and record tne ehromat- 
ogram. Similarly, mject about 1 fiL of the Assay preparation , 
and record the chromatogram. Caleulate the guantity, in 
mg, of terpin hydrate (C 10 H 20 O 2 * H 2 O) in each mL of the 
Orał Solution taken by the formula: 

0.1 (190.28/1 7227)W0u / Aj) 

in which 190.28 and 172.27 are the molecular weights of 
terpin hydrate (C 10 H 20 O 2 ■ H 2 0) and anhydrous terpin 
(CtoH^oOj); respectively, Wi is the weight, in mg, of USP 
Terpin Hydrate RS, calculated on the anhydrous basis; and 
Ru and fo are the area-ratlos of terpin to biphenyl obtained 
from the chromatograms for the Assay preparation and the 
Standard preparation , respectlvely. 

Assay for codeine—- 

InternaI standard solution —Prepare as directed under As- 
say for terpin hydrate. 


Standard preparation —Evaporate the remaining Standard 
preparation for Orał Solution from the Assay for terpin hy¬ 
drate nearly to dryness, and dissolve the residue in about 
20 mL of chloroform. 

Assay preparation— Evaporate the remaining Assay prepa¬ 
ration for Ora! Solution from the Assay for terpin hydrate 
nearly to dryness, and dissolve the residue in about 20 mL 
of chloroform. 

Chromatographic system and System suitobility —Praceed 
as directed in the Assay under Terpin Hydrate , except to 
maintain the temperaturę of the column at 230° instead of 
120 °. 

Procedurę —Praceed as directed under Assay for terpin hy¬ 
drate, except to maintain the temperaturę of the column at 
230° instead of 120°. The retention times for N-phenyl- 
carbazole and codeine are about 7 minutes and 10 minutes, 
respectiyely. Caleulate the ąuantity, in mg, of codeine 
(CibHuIMOs- H 2 O) in each mL of the OralSolution taken by 
the formula: 

0.1(317,39/ 39737) W£R u f Rs) 

in which 317.39 and 397.37 are the molecular weights of 
codeine (CisHziNGa ■ H 2 0) and codeine phosphate 
(CtaH^iNOi ■ H 3 POrf), respectively; is the weight, in mg, 
of USP Codeine Phosphate RS; and R u and R$ are the are a- 
rattos of codeine to ALphenylcarbazole obtained from the 
cłiromatograms for the Assay preparation and the Standard 
preparation , respectively. 


Testolactone 



CisHs^O, 300.39 

i>Homo-17a-oxaandrosta-l ,4-dfene-3,l 7-dione; 

13-Hydroxy-3-oxo-t3,17-secoandrosta-1,4-dien-l 7-oic acid 

6-lactone [968-93-4]. 

DEFINITION 

Testolactone contains NLT 95.0% and NMT 105.0% of tes¬ 
tolactone (CigH 2 40 jX calculated on the dried basis. 

IDENTIFICATION 

* A. INFRAHED AbSOGIPTION (197K) 

* B. Ultraviolet Absorptiom (197U) 

Solution: lOpg/mL in methanol 

Aeceptance crlterra: Meets the requrrements 

ASSAY 

* Procedurę 

Isonlazid reagent: Dissolye 1.0 g of isoniazid in 500 mL 
of methanol. Add 1.25 mL of hydrochlonc acid, and di- 
lute with methanol to 1000 mL. 

Standard stock solution: 30 jig/mL of USP Testolactone 
RS in chloroform 

Standard solution: Transfer 5.0 mL of Standard stock 
solution to a 25-mL volumetric fiask. Add 10.0 mL of 
Isoniazid reagent , place the fiask in a water bath main- 
tained at a temperaturo of 55 ±2* and allow to stand 
for 70 min. Cool, and dilute with chloroform to 
yolume. 

SampJe stock solution: 30 pg/mL of Testolactone in 
chloroform 

Sampfe solution: Transfer 5,0 mL of Sample stock soiu¬ 
tion to a 25-mL yolumetric fiask. Add 10.0 mL of Isonia- 
zid reagent , place the fiask in a water bath matntained 
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di a temperaturę of 55 ± 2°, and aliow to stand for 70 
min, CooJ, and dilute with chloroform to volume. 
Bfank solution: Transfer 5.0 ml of chloroform to a 
25-mL yolumetric fiask, Add 10,0 ml of Isoniazid rea¬ 
gent, place the fiask in a water bath maintamed at a 
temperaturę of 55 ±2°, and aliow to stand for 70 min. 
Cool, and dilute with chloroform to vofume. 
Instrumental condltions 
Modę: UV-Vrs 

Analytical wavelength: Maximum absorbance of 415 
ran 

Celi: 1 cm 
Blank: Blank solution 
Analysis 

SampJes: Standard solution and Sample solution 
Cafculate the percentage of testolactone (C^H^OO in 
the portion of Testolaclone taken: 

Result = (AułAd x (Cs/C v ) x 100 

A u ~ absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cs = concentration of USP Testolactone R5 in the 
Standard solution (mg/ml) 

Cu = concentration of Testolactone in the Sample 
solution (mg/mL) 

Acceptance criteria: 95,0%-105.0% on the dried basis 

IMPUR1TJE5 

• Resioue on Icnetion (281): NMT 0.1% 


Detete the fołlowlng: 


•• Heaw Metals, Method U (231): 

* 0RGANJC IMPUR1TIES 


30 ppm* forfKKii 


Standard solution: 0.2 mg/mL of USP Testolactone RS 
in acetone 

Sample solution: 5 mg/mL of Testolactone in acetone 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: Coat a 20- x 20-cm thin-layer chromato¬ 
graphic piąte with a 0.25-mm layer of chromało- 
graphic silica gel mixture. Dry for 15 min at room 
temperaturę, heat at 105° for 1 h, and cool in a desic- 
cator. Divide the area of the piąte rnto three approxi- 
mately equal sections, use the left and right sections 
for the Sample solution and the Standard solution, re- 
spectively, and use the center section for the blank, 
Application volume: lOpL for the Standard solution; 
20 pL for the Sample solution 

Developing solvent system: Butyl acetale and ace¬ 
tone (4:1) 

Analysis: Appfy the Standard solution and Sample solu - 
tion 2,5 cm from the bottom of the designated sections 
of the piąte, and dry the spots with a current of alr, 
Devdop the chromatogram in the Devebping sofaent 
system, until the solvent front Has moved to wrthin 
1 cm of the top of the piąte. Remove the piąte from 
the developing chamber, mark the solvent front, and 
allow the solvent to evaporate. Locate the spots on the 
piąte by yiewing under short-wayelength UV light 
Acceptance criteria: The R f va!ue of tne prindpa! spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution, NMT two impurities are found in the 
chromatogram of the Sample solution, and the size and 
color of the spot representing any impurity obtained 
from the Sample solution are not greater or morę in- 
tense than those of the prindpal spot of the Standard 
solution. 


* Ohdjnahy Impurities (466) 

5oIvent: Methanol 

Efuant: Butyl acetate and acetone (4:1) 
Visualization: 6 

SPECIFIt TE5TS 

■ Optical Rotation, Specific Rotation (781S) 

Sample solution: 12,5 mg/mL in chloroform 
Acceptance criteria: -44° to -52° 

* LOSS ON DRYING (731) 

Analysis: Dry at IDO 3 for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREIWENT5 

■ Packaging and Stórage: Preserve in tight containers. 

* USP Reference STANDARD5 (11) 

USP Testolactone RS 


Testolactone Tablets 

DEFINITION 

Testolactone Tablets contafn NLT 90.0% and NMT 110.0% 
of the labeled amount of testolactone {Ci*H 2 40 3 ), 

IDENTIFICATION 
• A. 

Hydroxylamine reagent: Mix 5 mL of a solution of hy- 
droxylamine hydrochloride in methanol (3.5 in 100) 
with 15 mL of a solution of potassium hydroxide in 
methanol (5.6 in 100), and use this reagent within 2 h 
after mixing. Storę the solution of hydroxylamine hy¬ 
drochloride in methanol and the solution of potassium 
hvdroxide in methanol in a refrjgerator Discard both 
after 1 month, 

Iron reagent: Dissolve 1.5 g of ferric chloride in 30 mL 
of water, add 3 mL of perchjoric add and 1 5 ml of ni- 
tric acid, and heat the solu tion until dense, white fu mes 
are produced. Cool, add 40 mL of water and 10 mL of 
nitric acid, and dilute with perchJoric acid to lOOmL, 
[Notę—T his concentrate may be stored and used for 
severaf montlis.] Transfer 4,0 mL of this concentrate to 
a 100-mL volumetric fiask, add 36 mL of alcohol, and 
dilute with water to volume. 

Analysis: Place a portion of finefy powdered Tablets, 
eguiyalent to 250 mg of testolactone, in a 100-mL volu- 
metric fiask, Add 85 mL of chloroform, and shake by 
mechanical means for 30 min. Add chloroform to vof- 
umą and centrifuge the solution. Transfer 2 mL of the 
supernatant to a smal l test tubę, and evaporate with 
the aid of a gemie current of air to dryness. Add 0.1 mL 
of Hydroxylamine reagent , heat in a water bath at 60° 
for 1 min, then add 1 mL of Iron reagent. 

Acceptance criteria: A rosę violet color i$ produced 

• B. INFRARED AB50RPTUm (197K) 

Sample: Place a portion of frnely powdered Tablets, 
equivalent to 100 mg of testolactone, in a glass-stop- 
pered, 35-mL centrifuge tubę, Add 20 mL of chloro¬ 
form, insert the stopper, and shake by mechanical 
means for 10 min. Centrifuge the mixture, and filter the 
supernatant into a 50-mL beaker, Evaporate on a steam 
bath to dryness, and dry the residue under vacuum at 
100° for 3 h. 

Acceptance criteria: Meet the requirements 

A5SAY 

• Procedurę 

Isoniazid reagent: Dissofve 1,0 g of isoniazid in 500 mL 
□r methanol, Add 1.25 mL of hydrochloric acid, and di¬ 
lute with methanol to 1 000 mL 

Standard stock solution: 30 pg/mL of USP Testolactone 
RS in chloroform 





Standard sof u tron: Transfer 5 .G mL of Standard stock 
solution to a 25-mL volumetric fiask. Add 10.0 mL of 
Isoniazid reagent , place the fiask in a water bath main- 
tained at a temperaturę of 55 ± 2 and allow to stand 
for 70 min. Cool, and dilute with chloroform to 
volume, 

Sample stock solution; Nominally equivalent to 30 |ig/ 
mL of testolactone in chloroform prepared as follows. 
Wetgh, and finely powder NLT 10 Tablets. Transfer a 
weighed portion of the powder, equivalent to 50 mg of 
testolactone, to a 1 00-mL vofumetnc fiask. Add 85 mL 
of chloroform, and shake by mechanical means for 30 
min, Add chloroform to vofume, and centrifuge a por¬ 
tion of 10 mL of the mixture. Transfer 3.0 mL of the 
elear supernatant to a 50-mL yalumetric fiask, and di¬ 
lute with chloroform to volume, 

Sample solution: Transfer 5,0 ml of Sample stock solu¬ 
tion to a 25-mL volumetric fiask. Add 10.0 mL of fsonia - 
zid reagent, place the fiask in a water bath maintained 
at a temperaturę of 55 ± 2°, and aflow to stand for 70 
min, Cool, and dilute with chloroform to volume. 

Blank solution: Transfer 5,0 mL uf chloroform to a 
25-mL volumetne fiask, Add 10,0 mL of Isoniazid rea¬ 
gent , place the fiask in a water bath maintained at a 
temperaturę of 55 ±2°, and allow to stand for 70 min. 
Cool, and dilute with chloroform to volume, 
Instrumental condltions 
Modę: UV-Vis 

Analyticaf wavelength: 415 nm 
Celi: 1 cm 
Blank: Blank solution 
Analysis 

Sam pies: Standard solution and Sample solution 
CalcLilate the percentage of the labeled amount of tes¬ 
tolactone (CięHzjOi) in the portion of Tablets taken: 

Result ^ (AdAs) x (CJCu) x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Testolactone R5 in the 
Standard solution (mg/mL) 

Cu = nominał concentration of testolactone in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

* Dl 5 SOLUTION ( 711 ) 

Medium: 0.01 N hydrochłoric acid; 900 ml 
Apparatus 2: 75 rpm 
Time: 120 min 

Analytical wavelength: UV maximum at about 247 nm 
Standard solution: USP Testolactone RS in the same 
medium. [Notę—A n amount of methanol NMT 2% of 
the total voiume of the Standard solution may be used 
to bring the testolactone standard Śnto solution before 
dilution with water,] 

Sample solution: Dilute fiftered portions of the solution 
under test with water, if necessary, to a concentration 
similar to that of the Standard solution * 

Analysis 

Samples: Standard solution and Sample solution 
De term i ne the percentage of the labeled amount of tes¬ 
tolactone (C^htaOi) dissoJved by employing UV 
absorption, 

Tolerances: NLT 80% (Q) of the labeled amount of tes¬ 
tolactone (C 19 H 24 O 3 ) is dissolved, 

* Uniformity of Dosage Units (905>: Meet the 

reguirements 


ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 

• USP Reference Standard* (11) 

USP Testolactone RS 


Testosteronie 



Ci 9 H 2 a0 2 288.42 

Androst-4-en-3-one, 1 7-hydroxy-, (1 78)-, 

17/3-Hydroxyandrost-4-en-3-one [58-22-0], 

» Testosteronie contains not less than 97,0 per- 
cent and not morę than 103,0 percent of 
C 19 H 2e 0 2/ calcu lated on the dried basis, 

Packaging and storage —Preserve in well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°, 

USP Reference standards (11)— 

USP Testosterone RS 

Identification— 

A: Infrared Absorption (197K), 

B: Ultraviolet Absorption (197U)— 

Solution: 10 fig per mL. 

Medium: methanol, 

Melting rangę (741): between 153 a and 157 & , 

Specific rotation (781$): between +101° and *105°, 

Test solution: 10 mg per mL, in dioxane. 

Loss on drying (731)—Dry it in vacuum over phosphorus 
pentoxide for 4 hours: it loses not morę than 1.0% of its 
weight, 

Assay— 

Standard preparation —Prepare as directed under Single- 
Steroid Assay (511), using USP Testosterone RS, 

Assay preparation —Accurateiy weigh about 20 mg of Tes¬ 
tosterone, previously dried; dissolve in a sufficient quantity 
of a mixture of equal volumes of alcohol and chloroform to 
make 10,0 mL; and mix. 

Procedura ^Proceed as directed for Procedurę under Sin- 
gle-Steroid Assay (511), using a solvent system cansisting of 
a mixture of benzene and ethyt acetale ( 1 : 1 ), through the 
fourth sentence of the seconcl paragraph under Procedurę, 
Then centrifuge the tubes for 5 minutes, and Hetermine the 
absorbances of the supernatant in 1 -cm cells at the wave- 
length of maxtmum absorbance at about 241 nm, with a 
suitable spectrophotometer, against the blank. Calculate the 
quantity, in mg, of C^H^Oz in the portion of Testosterone 
taken by the formula: 

lOCOWAs) 

in which C is the concentration, in mg per mL, of USP Tes¬ 
tosterone R5 in the Standard preparation; and A u and As are 
the absorbances of the Solutions from the Assay preparation 
and the Standard preparation , respectively. 





Testosterone Iniectable Suspension _ Testosterone Cypionate 


» Testosterone Injectable Suspension is a sterile 
suspension of Testosterone in an aqueous me¬ 
dium. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of C 19 H 28 O 2 . 

Packaging and storage— Preserve in single-dose or multi- 
ple-dose containers, preferably of Type I glass. 

USP Reference standards (11}— 

USP Endotoxm RS 
USP Testosterone RS 

Identification— The testosterone obtained by filtration and 
washing, as directed in the Assay, and dried at 105° to con- 
stant weight, meets the reguirements for Identification tests 
A and B under Testosterone. 

Bactertal £ndotoxins Test (85)—It contains not morę 
than 3.5 USP Endutuxin Units per mg of testosterone. 

Uniformity of dosage units (905): meets the require- 
ments, 

pH (791): between 4.0 and 7.5. 

Other requ i rements —It meets the reguirements under In- 
jections and implanted Drug Products <1), 

Assay— Transfer an accuratefy measured volume of previ- 
oiisfy wel)-mixed Injectable Suspension, equivalent to about 
100 mg of testosterone, to a frne-porosi ty, sintered-glass fil- 
tering crudble, previously dried at 105° for 1 hour, and filter 
with suction. If the filtrate is not dear, again pass it through 
the same filter into a second reeeiver. Wash tne residue in 
the filter with severai 5-mL portions of water until 2 mL of 
Ehe last washincj, when evaporated on a steam bath, leaves 
a neglfgible residue. [notę— If the Injectable Suspension is 
passed through the filter twice, rinse the first receiver with 
the portions of water before passing them through the fil¬ 
ter.] Dry the crudble and the colfected testosterone at 105° 
for 1 hour. Completely dissolve the testosterone with five 
25'-ml portions of methano!, passing each portion through 
the crucible under gentle suction, and transfer the com- 
bined methanol solution to a 200-mL vofumetric fiask. Rinse 
the crucible and receiver with two 25-mL portions of metha¬ 
nol, add the rmsmgs to the main solution, dilute with meth¬ 
anol to Yolume, and mix. Transfer 5.0 mL of this solution to 
a 250-mL volumetric fiask, dilute with methanol to volume, 
and mix. Concomitantly determine the absorbances of this 
solution and a Standard solution of USP Testosterone RS, in 
the same medium having a known concentration of about 
lOpg per mL In 1 -cm ceils at the wavelength of maximum 
absorbance at about 241 nm, with a suftable spectropho- 
tometer, using methanol as the blank. Calculate the quan- 
tity, in mg, or CighbsOj in each mL of the Injectable Suspen¬ 
sion taken by the formula: 

0Q€/V)(Au/A s ) 

in which C is the concentration, in \ig per mL, of USP Tes¬ 
tosterone RS in the Standard solution, V is the vołume, In 
mL, of Injectable Suspension taken, and A u and Aj are the 
absorbances of the solution from the injectable Suspension 
and the Standard solution, respectiveiy. 



CzjbhoOi 412.60 

Androst-4-en-3-one, 17-(3-cyclopentyl-1-oxopropoxy)-, 
Testosterone cyclopentanepropionate [58-20-8]. 


» Testosterone Cypionate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 27 H 40 O], calculated on the dried basis. 


Packaging and storage —Preserve in well-closed, light-re- 
sistant containers. 

USP Ref erence standards (11)— 

USP Cholesteryl Caprylate RS 
C 35 H&DO 2 512.86 
USP Testosterone Cypionate RS 
Identification, fnfrared Ahsorption (197K). 

Melting rangę (741): between 98° and 104°. 

Specific rofation (781S): between +85° and +92°. 

Test solution: 20 mg per mL, in chloroform. 

Loss an drying (731)—Dry it rn vacuum over silica gel for 
4 hours: it loses not morę than 0.5% of its weight. 

Residue on ignitioit (281): not morę than 0.2%. 

Free cyclopentanepropionic acid— Dissolve 500 mg in 
lOmL of alcohol that prevrously has been neutrallzed to a 
faint blue color followrng the addltion of 2 or 3 drops of 
brcmotbymol blue TS, and promptly titratę with 0.01 N so- 
dium hydmxide VS: not morę than 0.70 ml of 0.01 N so- 
dium hydroxrde is reguired ( 0 . 20 % of cydopentanepro¬ 
pionic acid). 

Assay— 

Internat standard solution—Dhso\ve 80 mg of USP Choles¬ 
terol Caprylate RS in a mixture of methanol and chloroform 
(4:1) in a 100-mL voiumetric fiask, then add the same soJ- 
vent mixture to volume. 

Standard preparotion —Weigh accurately about 10 mg of 
USP Testosterone Cypionate RS into a sultable vial, add by 
pipet 10 mL of Interna! standard solution , and mix. 

Msay preparotion —Prepare as directed for Standard prep- 
aration, using an accurately weighed portion of about 
10 ma of Testosterone Cypionate inslead of the Reference 
Standard. 

Procedurę —Inject 1 pL of the Assay preparotion and the 
Standard preparotion, successively, into a suitable gas chro- 
matograph fitted with a flame-ionization detector. Under 
typkal condltions, the instrument contains a 3 -mm x 1 . 2 -m 
glass coiumn packed with 1 % (w/w) phase C 6 on packing 
SI AB. The coiumn temperaturo is mamtained at 260° and 
the helium carrier gas flows at 50 mL per minutę. In a suita¬ 
ble chroma tog ram, the resolution factor, R (see Chromatog- 
raphy (621)), is not less than 3 between the intemal stan¬ 
dard and testosterone cypionate peaks, and five replicate 
jnjections of a single Standard preparotion show a coefficient 
of variation of not morę than 2 % in the peak area ratio of 
testosterone cypionate Eo in terna I standard. Measure the ar- 
eas under the peaks for testosterone cypionate and choles- 
teryi caprylate in each chromatogram. Calculate the ratio, 

Ru, of the area of the testosterone cypionate peak to the 
area of the interna! standard peak in the chromatogram 
from the Assay preparotion, and srmilarly calculate tne ratio, 

Rs, in the chromatogram from the Standard preparotion. Cal- 
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culate the quantity, in mg, of C 27 I-UO 3 tn the portion of 
Testosterone Cypionate taken by the formula: 

W(R 0 /Rd 

in which W is the weight, in mg, of USP Testosterone Cy- 
pionate RS in the Standard preparation, and the other terms 
are as deflned therein. 


Testosterone Cypionate Injection 

» Testosterone Cypionate Injection is a sterile so- 
lution of Testosterone Cypionate in a suitable 
vegetable oiL It contains not less than 90.0 per- 
cent and not morę than 110,0 percent of the la- 
beled amount of C 27 H 40 O 3 . It may contain a suit¬ 
able solubilizing agent 

Packaging and storage —Preserve tn single-dose or multi- 
ple-dose containers, prererably of Type I glass, protected 
from light 

USP Reference standards (11)— 

USP Cholesteryl Caprylate RS 
C J 5 H 6 o 0 2 512.86 
USP Testosterone Cypionate RS 

Identification —Dilute a suitable volume of Injection with 
chloroform to obtain a solution having a concentration of 
about 400 pg of testosterone cypionate per ml. Prepare a 
20 * x 20-cm thin-layer chroma tographlc piąte (see Chroma- 
tography (621)), coated with a 0,25-mm layer of chromato- 
graphic siliceous earth, by placing it in a developing cham- 
ber containing and eąuilibrated with a mixture of 
chloroform and corn oil (90:10), and allowing the solvent 
front to move about three-fourths of the length of the piąte* 
Remove the piąte, and alłow the chloroform to evaporate. 
Apply IOjaL each of the solution under test and of a solu* 
tion of USP Testosterone Cypionate RS En chloroform con¬ 
tain i ng about 400 pg per mL on the piąte, ona fine about 
2*5 cm from the bottom edge and about 1,5 cm a part. 

Place the piąte in a developing chamber that contains and 
has been equilibrated with a mixture of methanol and water 
(90:10) previously saturated with tom oil Deve!op the chro- 
matogram until the solvent front has moved to about 10 cm 
above the fine of appl kation. Remove the piąte, and beat in 
an oven at 105° for a few minutes. Spray the piąte with a 
mixture of alcohol and sulfuric acid (3:1), and heat in an 
oven at 105° for 1 to 2 minutes. Observe the piąte under 
long-wavelength UV light: the Rt value of the principal spot 
obtained from the solution under test corresponds to that 
obtained from the Standard solution. 

Other reguirements ft meets the requirements under /n- 
jections ona Implanted Drug Products (1). 

Assay— 

Interna! standard solution and Standard preparation —Pre¬ 
pare as directed in the Assay under Testosterone Cypionate. 

Assay preparation—Transfer 1 mL of Injection, accurately 
measured, into a glass-stoppered, 50-ml cenlnfuge tubę. 

Add 30 ml of a mixture of methanol and water (9:1), insert 
the stopper, and shake for 15 minutes. Centrifuge, remove 
the dilute methanol layer without disturbing the oil, and 
transfer it to a 200-mL volumetric fiask. Repeat the extrac- 
tion with three additional 30-mL portions of the dilute 
methanol, coliecting the combined extracts in the volumet* 
ric fiask. Dilute the combined extracts with the dilute meth¬ 
anol to vo!ume, mix, and chiII the contents of the fiask to 
- 8 °. Remove the fiask from the freezer, and immediately 
filter a portion of the contents. Allow the filtrate to reach 
room temperaturę, transfer a portion of it, equiva!ent to 
about 3 mg of testosterone cypionate, to a suitable vial, and 


evaporate to dryness. Add by pipet 3 mL of Interna! standard 
solution , and shake vigorousfy to dissolve the residue. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Testosterone Cypionate . Calculate the quantity, in mq, 
of O 27 H 40 O 3 in the portion of Injection taken by the formula: 

600 (C/V)(Ru/R S ) 

in which C is the concentration, in mg per mL, of USP Tes¬ 
tosterone Cypionate RS in the Standard preparation; and V is 
the volume, in mL, of the filtrate used in the Assay prepara- 
tlon. 


Testosterone Enanthate 



CjfihiraOj 400.59 

Androst*4-en-3-one, 17«(1 *oxoheptyl)oxy-, (17/?)-. 
Testosterone heptanoate [315-37-7]. 

» Testosterone Enanthate contains not iess than 
97.0 percent and not morę than 103.0 percent of 
C20H40O3. 

Packaging and storage —Preserve in well-dosed contain- 
ers, and storę tn a cool place. 

USP Reference standards (11) — 

USP Testosterone Enanthate RS 

Identification— 

A: Infrared Ahsorption (197K), 

B: U!traviolet Ahsorption (197U)— 

Solution: 10 jig per mL. 

Medium: alcohol. 

AbsorptIvities at 240 nm, calculated on the anhydrous ba- 
sis, do not differ by morę than 3.0%. 

C: Refiux 25 mg with 2 mL of a 1 in 100 solution of 
potassium hydroxide in methanol for 1 hour. Cool the mix- 
ture, add 10 mL of water, filter, and wash the precipitate 
with water until the last washing is neutral to litmus. Dry 
the precipitate in vacuum at 60° for 3 hours: the testoster¬ 
one so obtained melts between 151 g and 157°. 

Melting rangę (741): between 34* and 39°, the initial 
temperaturę of the bath not exceeding 20 a . 

Specific rotation (781S): between +77* and +82°, 

Test solution: 20 mg per mL, in dioxane. 

Water Determination, Method I (921): not morę than 
0.5%. 

Free heptanoic acid —Dissolve 500 mg in 10 mL of alco¬ 
hol that previously has been neutralized to a faint blue cofor 
following the additton of 2 or 3 drops of bromothymol bfue 
TS, and promptly titrate with 0.01 N sodium hydroxide VS: 
not morę than 0.6 mL of 0.01 N sodium hydroxide is re- 
quired (0.16% of heptanoic acid). 

Ordinary impurities (466)— 

Test solution: methanol 
Standard solution: methanol. 

Eluant: a mixture of cyclohexane and ethyf acetate 
( 2 : 1 ), 

Visualization: 19. 

Limits —No individual impurity exceeds 1,0%, and the to- 
tal of observed impurities does not exceed 2.0%. 
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Assay —Dissolve a bo u t 40 mg of Testosteron© Enanthate, 
accurately weighed, in chloroform to make 100 mL, and 
mix* Pipet 10 mL of this solution into a 100-mL volumetrie 
fiask, add chloroform to volume, and mix. Dissolve a suita* 
ble ciuantity of USP Testosterone Enanthate RS, accurately 
weigned, in chloroform, and difute quantitałively and step- 
wise with chloroform to obtain a Standard solution having a 
known concentration of about 40 pg per mL Pipet 5 mL 
each of the solution of Testosterone Enanthate and the Stan¬ 
dard solution into separate, glass-stoppered, 50-mL conical 
flasks, and place 5*0 mL of chloroform in a similar fiask to 
provlde a blank, Treat each fiask as folJows. Add 10.0 mL of 
a solution of 375 mg of isoniazid and 0.47 ml of hydrach lo- 
ric acid in 500 mL of methanoJ, mix, and alfow to stand for 
45 minutes* Concomitantly determine the absorbances of 
the Solutions at the wavelenqth of maximum absorbance at 
about 380 nm, with a suitable spectrophotometer, using the 
blank to set the instrument. Calculate the quantity, in mg, 
of CińHjcOj in the Testosterone Enanthate taken by the 
formula: 

in which C is the concentration, in pg per ml, of USP Tes¬ 
tosterone Enanthate RS En the Standard solution; and Au and 
As are the absorbances of the solution of Testosterone 
Enanthate and the Standard solution, respectively. 


Testosterone Enanthate Injection 

» Testosterone Enanthate Injection is a stenie so¬ 
lution of Testosterone Enanthate in a suitable 
vegetable oil. It contains not less than 90,0 per- 
cent and not morę than 110*0 percent of the la- 
beled amount of C26H40O3* 

Packagmg and storage —Preserve in single-dose or multi- 
ple-dose contarners, prererabfy of Type I glass. 

USP Reference standard* (11)— 

USP Testosterone Enanthate RS 

Identification— DElute a suitable voJume of injection with 
chloroform to obtain a solution having a concentration of 
about 400 jig of testosterone enanthate per mL* Proceed as 
directed In the Identification test under Testosterone Cypion - 
o te Injection , beginning with ''Pr© parę a 20- x 20-cm thin- 
layer chromatographic piąte/' bul using USP Testosteron© 
Enanthate RS* The Rr value of the prindpal spot obtained 
from the solution under test corresponds to that obtained 
from the Reference Standard solution. 

Ofher reąuirements —It meets the requirements under In- 
jecthns ona Impłonted Drug Products <1)« 

Assay— 

Chromatographic soivent —Egu i libra te, by shaking in a 
separator, 95 mL of alcohol, 5 mL of water, and 50 mL of 
chromatographic n-heptane. Allow the layers to separate. 

Isoniazid reagent— Oissolve 375 mg of isoniazid and 
0*47 mL of hycfrochloric acid in 500 mL of methanol. 

Standard preparation —Dissolve a suitable quantity of USP 
Testosterone Enanthate RS, accurately weighed, in metha¬ 
nol, and dilute quantitativeiy and stepwise with methanol to 
obtain a solution having a known concentration of about 
40 pg per mL. 

Assay preparation— Transfer to a 10-mt volumetric fiask 
an accurately measured volume of Injection, eguivalent to 
about 100 mg of testosterone enanthate, add chromato- 
graphk n-heptane to volume, and mix, Pipet 5 mL of this 
solution into a 100-mL yolumetric fiask, add chromato-. 
graphic n-heptane to volume, and mix. 


Procedurę— Mix in a be a ker 3 g of srlanized chromało* 
graphic siiiceous earth and 3 ml of the upper layer of the 
Chromatographic soivent. Pack the mlxture into a 250- x 
25*mm chromatographic tubę that contains a smali pledget 
of glass wool above the stem constriction. Mix En a beaker 
3 g of silantzed chromatographic siiiceous earth and 2,0 ml 
of Assay preparation , transfer the mixture to the tub©, and 
pack. Dry-wash the beaker with 1 g of silanized chromało* 
graphic siiiceous earth, and transfer to the tubę* Place a 
smali pad of glass wool above the column packing. Pass 
35 mL of thelower layer of the Chromatographic soivent 
tfrough the column, and collect the eluate in a 50-mL volu- 
metric fiask. Add alcohol to volume, and mix. Pipet 10 ml 
of the resulting solution into a glass-stoppered, 50-mL tarci¬ 
ca fiask, and evaporat© on a water batn to dryness. Pipet 
5 mL of methanol into the fiask, and swirl to dissols/e the 
residue. Pipet 5 mL of Standard preparation into a simiiar 
fiask. To each fiask add 10.0 mL of Isoniazid reagent , mix, 
and aliow to stand for about 45 minutes. Concomitantly de¬ 
termine the absorbances of both Solutions at the wave- 
Jength of maximum absorbance at about 380 nm, with a 
suitable spettrophotometer, using as a blank 5 ml of meth¬ 
anol that has been treated simtlarly with Isoniazid reagent. 
Calcufate the guantlty, in mg, of CsóLUO* in each mL of the 
Injection taken by the formula: 

2.5{C / V)(AufA s ) 

in which C is the concentration, in pg per mL, of USP Tes¬ 
tosterone Enanthate RS in the Standard preparation; V is the 
volume, in mL, of Injection taken; and A u and Ai are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation, respectwely. 


Testosterone Propionate_ 

C 2 ,H 32 0 3 344,49 

Androst-4*en-3-one, 17-(1-oxopropoxyK (1 
Testosterone propionate [57-85-2]* 

» Testosterone Propionate contains not less than 
97,0 percent and not morę than 103*0 percent of 
C22H32O3, calculated on the dried basis* 

Packaging and storage— Preserve in well-dosed, light-re- 
sistant containers. 

USP Reference standard* (11)— 

USP Testosterone Propionate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Uttraviolet Absorption (197U)— 

Solution: 10 pg per mL 

Medium: alcohol. 

Absorptivities at 241 nm, calculated on the dried basis, do 
not differ by mor© than 3*0%. 

C: It responds to Identification test C under Testosterone 
Enanthate. 

Mefting rangę (741}: between 118 D and 123°. 

Specific rotation (781S): between +83° and +90°. 

Test solution: 20 mg, previousfy dried, per mL, in diox- 
ane, 

loss on drying (731)—Dry it in vacuum over siłka gel for 
4 hours: it loses not mor© than 0.5% of its weight. 

Assay— Proceed with Testosterone Propionate as directed in 
the Assay under Testosterone Enanthate, except to use USP 
Testosterone Propionate RS and otherwise substitute Testos¬ 
teron© Propionate throughout* Cafculate the guantity, in 
mg, of Cz2Hj20i in the Testosterone Propionate taken by the 
formula qiven therein. 
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Testosterone Propłonate Injection 

» Testosterone Propionate Injection is a sterile so¬ 
lution of Testosterone Propionate in a suitable 
vegetable oii. It contains not less than 88.0 per- 
cent and not morę than 112.0 percent of the la- 
beled amount of C22H32O3. 

Packaging and sto ragę—Presen/e in stngle-dose or multi- 
ple-dose containers, prererably of Type I glass. 

USP Reference standards (11)— 

USP Testosterone Propionate RS 

Identification —Dilute a suitable volume of Injection with 
chloroform to obtain a solution having a concentration of 
aboul 400 Mg of testosterone propionate per mL Proceed as 
directed in the Identification test under Testosterone Cypion- 
ate Injection, beginning with "Prepare a 20- x 20-cm thin- 
layer chromatographic piąte/' except to use USP Testoster¬ 
one Propionate RS. The R f value of the principal spot ob- 
tained from the solution under test corresponds to that ob- 
tained from the Standard solution. 

Other regulrements—It meets the requirements under In- 
jections and Implanted Drug Products (1), 

Assay— 

Chromatographic solvent and Isoniazid reagent —Prepare as 
directed in the Assay under Testosterone Enanthate Injection. 

Standard preparation— Prepare as directed in the Assay 
under Testosterone Enanthate Injection, using USP Testoster¬ 
one Propionate RS. 

Assay preparation—Transfer to a 10-mL volumetnc fiask 
an accurately measured volume of Injection, equivalent to 
about 100 mg of testosterone propionate, add ehromato- 
graphk rc-heptane to volume, and mix. Pipet 5 mL of this 
solution into a 100 -ml volumetric fiask, add chromato¬ 
graphic n-heptane to volume, and mix. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Testosterone Enanthate injection > Calculate the quan- 
tity, in mg, of C 22 H 12 O 3 in each mL of the Injection taken by 
the formula: 


2.5{C/ V)(A U /As) 

tn which C is the concentration, rn Mg per mL, of USP 
Testosterone Propionate RS in the Standard preparation, V\s 
the volume, in mL, of Injection taken, and Ą, and As are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation , respectrvely. 


Tetanus Immune Clobulin 


» Tetanus immune Clobulin conforms to the reg- 
ulations of the FDA concerning bioiogics (see Bio- 
iogics ( 1041 )). It is a sterile, nonpyrogenic solu¬ 
tion of gfobulins derived from the blood plasma 
of adult human donors who have been immu- 
nized with tetanus toxoid. it has a potency of 
not less than 50 antitoxin units per ml based on 
the U.S. Standard Tetanus Antitoxin and the U.S. 
Control Tetanus Test Toxin, tested in guinea pigs. 
It contains not less than 10 g and not morę than 
18 g of protein per 100 mL, of which not less 
than 90 percent is gamma globulin. It contains 


0.3 M glycine as a stabilizing agent, and it con¬ 
tains a suitable preservative. 

Packaging and storage —Preserve at a temperaturę be- 
tween 2 ° and 8 °. 

Ex pirat i on date—The expiration datę for Tetanus Immune 
Clobulin containing a 10% excess of potency is not later 
than 3 years after datę of issue from manufacturer's cold 
storage (5°, 1 year). 

Labełing—Label it to State that it is not for intravenous 
injection. 


Tetracaine 
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CisHa-łNaOa 264.36 

Benzole acid, 4-(bu tyłami no)-, 2-(dimethylamino)ethy[ ester; 

2-(Dtmethylarmno)ethyl p-(bu tyłam ino) benzoate [94-24-6]. 

DEFINmON 

Tetracaine contains NLT 98.0% and NMT 102.0% of tetra¬ 
caine (Ci 5 H 24 N 2 O 2 ), calculated on the dried basis, 

IDENTIFICATION 

■ A. Bnfrared Absorptign (197K) 

*> B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Prepare the standard Solutions and sample Solutions im- 
mediately before use or storę them at a temperaturę of 
2 °- 8 °, and protect from light. 

Solution A: 1.36 g/L of monobasic potassium phos- 
phate in water is prepared as follows. Dissofve 1.36 g of 
monobasic potassium phosphate in about 600 mL of 
water, and add 0.5 ml of phosphorie acid. Di lute with 
water to 1 L* 

Solution B: Acetonitrile 

Solution C: 1.0 mL/L of hydrochloric acid 

Mobile phase: See Table h 


Table 1 


Time 

(mtn> 

Solution A 

<%) 

Solution 8 

(%) 

0 

8Q 

20 

3 

80 

20 

18 

40 

60 

23 

40 

60 

23.1 

80 

20 

28 

80 

20 


Diluent: Acetonitrile and Solution C (20:80) 

Standard stock solution: 0.46 mg/mL of USP Tetra- 
caine Hydrochloride RS in Diluent. Sonicate for 5 min. 
Standard solution: 0.046 mg/mL of USP Tetracaine Hy¬ 
drochloride RS from Standard stock solution in Diluent 
Sample stock solution; 0.4 mg/mL of Tetracaine in Dil¬ 
uent. Sonicate for 5 min. 

Sample solution: 0.04 mg/mL of Tetracaine from Sam¬ 
ple stock solution in Diluent 
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Chromatographic system 

(See C/rromafokropny (621), System 5u/tefb///ty.) 

Modę: LC 

Detector: UV 300 nm 
Cofumn: 4.6-mm x 15-cm; 5-pm packing LT 
Temperatures 
Column: 30® 

Autosampler: 4° 

Flow ratę: 1.5 mL/mm 
Injection volirme: 10 |iL 
System suitability 
Sample: Standard sofution 
Suitability requrremcnts 
Taifing factor: NMT 1.5 
Relative standard deviatJon; NMT 0.73% 

Analysis 

Sam pies: Standard sołution and Sample solution 
Calculate the percentage of tetracaine (C 15 H 24 N 2 O 2 ) in 
the portion of Tetracaine taken: 

Result = (r v /rs) x (Q/Cu) x (Ht/Mj) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu ~ concentration of Tetracaine in tne Sample 
solution (mg/mL) 

M rf - moiecular weight of tetracaine, 26436 
Hz = moiecular weight of tetracaine hydrochloride, 
300.82 

Acceptance criteria: 98.0%-102,0% on the dried basls 

1MPURITTES 

* RESIOUE ON Ignition (281): NMT 0.1% 

• ORCANEC IMPURITIE5 

Solution A, Solution B, Solution C, Mobile phase, Dil¬ 
uent, and Chromatographic system: Proteed as di- 
rected in the Assoy, 

Standard solution: 4.6 pg/mL of USP Tetracaine Hydro- 
chloride RS and 4 pg/mL each of USP Tetracaine Related 
Compound B RS, USP Tetracaine Related Compound C 
RS, and USP Aminobenzoic Acid RS in Diluent 
Sample solution: 1 mg/mL of Tetracaine in Diluent 
System suitability 
Sample: Standard solution 

[Notę—S ee Tobie 2 for the relative retention times.J 
Suitability requirements 

Resolution: NLT 5.0 between tetracaine and tetra¬ 
caine related compound B 
Relative standard deviation: NMT 5.0% for 
tetracaine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoic acid, tetra¬ 
caine related compound B, and tetracaine related 
compound C in the portion of Tetracaine taken: 

Resuit = (rjfs) x (Cj/G) x 100 

r u = peak response of corresponding tetracaine 

related compound from the Sample solution 
r s - peak response of corresponding tetracaine 

related compound from the Standard solution 
Cs = concentration of corresponding tetracaine 
related compound in the Standard solution 
(mg/mL) 

Cu = concentration of Tetracaine in the Sample 
solution (mg/mL) 

Calculate the percentage of each unspedfied impurity 
in the portion of Tetracaine taken: 

Result = (r u frs) x (C 5 /C y ) x (M fJ /Kz) x 1 00 

fu = peak response of each unspecifled impurity" 

frnm t-h/a c nhitiftn 


r s = peak response from the Standard solution 
Cs = concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Tetracaine in the Sample 
solution (mg/mL) 

= moiecular weight of tetracaine, 26436 
M,i = moiecular weight of tetracaine hydrochloride, 
300.82 

Acceptance criteria: See Tobie 2. Disregard any rmpu- 
rity peaks less than 0.05%. 


Tafcie 2 


Nemie 

Relatlve 

Re tent ton 

Time 

Acceptance 

Criteria, 

NMT 

Aminobenzoic acid 11 

03 

0.4 

Tetracaine 

hydrochloride 

1 

— 

Tetracaine related 
compound B 

17 

0.4 

Tetracaine related 
compound C 

27 

0.4 

lndividuai unspedfied 
Impurity 


0.4 

Tctal impurities 

— 

0.8 


11 4-Aminobenzoic acid. 


SPECIFIC TEST5 

• Lass on Dryinc (731) 

Analysis: Dry under vacuum over phosphorus pentox- 
ide for 18 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in tight, light-resistant 
containers. 

• USP reference Standards (11} 

USP Aminobenzoic Acid RS 
USP Tetracaine RS 

USP Tetracaine Related Compound B RS 
4-(Butylamino)benzoic acid, 

CnHisNOa 193.24 
USP Tetracaine Related Compound C RS 
Methyl 4<butylamino)benzoate. 

CiaHuNOa 20735 
JSP Tetracaine Hydrochloride RS 


Tetracaine Ointment 


» Tetracaine Ointment contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of C15H24N2O2 in a suitable 
ointment base, 

Packaging and storage —Preserve in coflapstble ointment 
tubes. 

USP Reference standards (11)— 

USP Tetracaine Hydrochloride RS 

Id en t if ication— 

A: The solution employed for measurement of absorb- 
ance in the Assay exhibits a maximum at 310 + 2 nm. 

B: Dissolve 5 g tn 50 mL of ether, extract the ether soiu- 
tion with 5 mL of 3 N hydrochloric acid, and fil ter the acid 
extract. Add 2 mL of potassium thiocyanate solution (1 in 2) 
to the filtra te: a crystallme preciprtate is formed, and when 
recrystallized from water and dried at 80° for 2 hours, it 
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melts between 130° and 132° (see Melting Rangę or Temper¬ 
aturę (74 1)), 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62)—It meets the requirements of 
the tests for absence of Staphyfococcus aureus and Pseudo- 
monas aeruginosa . 

Minimum fili (755): meets the requirements. 

Change to read: 

Assay— 

Standard preparation— Transfer about 20 mg of USP Tetra- 
caine Hydrochlonde RS, accurately weighed, to a 100-mL 
volumetrie fiask, dissolve in water, add water to valume, 
and mlx. Transfer 5,0 ml of this solution to a second 
lGO-mL volumetric fiask, add 5 ml of dilute hydrochloric 
acid (1 in 240) and 10 mL of m Buffer B.6 (see Antibiotics — 
Microbial Assays (81}, Media and Solutions, Solutions, Buff* 
m)* (cn i -May 2 oi 7 > dilute with water to volume, and mfx. The 
concentration of USP Tetracaine Hydrochlonde RS in the 
Standard preparation is about 10 pg per mL 

Assay preparation— Transfer an accurately weighed por- 
tion of Ointment, equivaient to about 9 mg of tetracaine, to 
a separator, and dissolve in 15 mL of ether. Extract with one 
20-mL portion and two 10-mL portions of dilute hydrochlo¬ 
ric acid (1 in 240), collecting the add extracts in a second 
separator. Render the aqueous solution alkaline by the addi* 
tion of 5 mL of sodium carbonate TS, and extract immedi- 
ately with two 50-mL portions of ether, collecting the ether 
extracts in another separator. Wash the ether solution with 
20 mL of water, discard the washing, and extract the ether 
solution with two 20-mL portions and one 5-ml portion of 
dilute hydrochloric acid (1 in 240), collecting the acid ex- 
traets in a 50-mL volumetric fiask, Dilute with water to vol- 
ume, and mix. Transfer 5.0 mL of this solution to a 100-mL 
volumetrie fiask, add 10 mL of *Buffer 8.6 (see Antibiotics — 
Microbial Assays (81), Media and Solutions, Solutions , Buff- 
ers )» ccn i Mńy 201 ?) dilute with water to voJume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Assay preparation and the Standard preparation in 1 -cm 
cells at the wavelength of maximum absorbance at about 
310 nm, with a suitable spectrophotometer, ustng water as 
the blank. Calculate the quantity, in mg, of CisHzjNzOz in 
the portion of Ointment taken by the formula: 

(264.36/300.82j(0(4u / A 5 ) 

in which 264.36 and 300.82 are the moleeular weights of 
tetracaine and tetracaine hydrochlonde, respectively; C is 
the concentration, in pg per mL, of USP Tetracaine Hydro¬ 
chlonde RS in the Standard preparation; and Au and At are 
the absorbances of the Assay preparation and the Standard 
preparation , respectlvely. 


Tetracaine and Menthol Ointment 

» Tetracaine and Menthol Ointment contains not 
less than 90.0 percent and not morę than 
110.0 oercent of the labeled amounts of tetra¬ 
caine (C15H24N2O2) and menthol (C10H20O) in a 
suitable ointment base. 

Packaging and storage —Preserve in collapsible ointment 
tubes. 

USP Reference standards (11)— 

USP Menthol RS 

USP Tetracaine Hydrochlonde RS 


Identification— 

A: The solution empJoyed for measurement of absorb¬ 
ance in the Assay for tetracaine exhibits a maximum at 
310 ± 2 nm ( presence of tetracaine ). 

S: Dissolve 5 g in 50 mL of ether, extraci the ether solu- 
tlon with 5 mL of 3 M hydrochloric acid, and filter the acid 
extracL Add 2 mL of potassium thiocyanate solution {1 in 2) 
to the filtrate; a crystalline precipitate is formed, and when 
recrystaIIized from water and dned at 80° for 2 hours, it 
melts between 130° and 132° (see Melting Rangę or Temper¬ 
aturę (741)) ( presence of tetracaine), 

C: When chromatographed as directed in the Assay for 
menthol, the Assay preparation exhibits a major peak for 
menthol, the retentlon time of which corresponds to that 
exhibited by menthol in the Standard preparation . 

Minimum fili (755): meets the requjrements. 

Assay for tetracaine— 

Standard preparation^Prepa re as directed in the Assay 
under Tetracaine Ointment 

Assay preparation —Using Ointment, proceed as directed 
in the Assay under Tetracaine Ointment 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Tetracaine Ointment. 

Assay for menthol!— 

Internal standard solution —Disso!ve decanol In n-hexane 
to obtain a solution having a concentration of about 1 mg 
per mL. 

Standard preparation— Dissofve an accurately weighed 
guantity of USP Menthol RS in n-hexane to obtain a solution 
having a known concentration of about 1 mg per mL. Trans¬ 
fer 5.0 mL of this solution and 5.0 ml of internal standard 
solution to a 50-mL voIumetrrc fiask, dilute with ether to 
volume, and mix. Combine 2.0 mL of this solution and 
2.0 mL of ether in a suitable Container, and mix. This Stan¬ 
dard preparation has a known concentration of about 
0.05 mg per mL. 

Assay preparaf/on—Tran sfer an accurately weighed guan¬ 
tity of Ointment, equivaient to about 5 mg of menthol, to a 
50-mL volumetric fiask, add 5.0 mL of InternaI standard solu¬ 
tion, dilute with n-hexane to volumą mix, and sonicate. Us¬ 
ing a suitable syringe attached firmly to a 25- x 12.5-mm 
chromatographic cartridge containing packing L4, force 
2.0 mL of the solution throuah the cartridge at a ratę of 

1 mL per 12 seconds. Wash the cartridge at the same ratę 
with two 5-mL portions of n- hexane, and discard the wash- 
ings. Force two 2,0-mL portions of ether through the car¬ 
tridge, combine the ether eluates In a suitable Container, 
and mix. 

Chromatographic system (see Chroma togiaphy (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and contains a 2-mm x 1.8-m column packed with 
10% phase Gló on support SI AB. The column temperaturę 
is maintained isothermally at ahnut 170°, thp inierfion port 
temperaturę is maintained at about 260°, and tne detector 
błock temperaturę Is maintained at about 240°. Dry helium 
is used as the carrier gas at a flow ratę of about 50 mL per 
minutę. 

System suitabifity— -Chromatograph three injections of the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the retention time of menthol is about 
0,7 relative to decanol; the resolution, R, between the 

2 peaks is not less than 2.5; and the relative standard devia- 
tion of the ratio of the peak response obtained with men¬ 
thol to that obtained with decanol is not morę than 2%. 

Procedurę—Separately inject equal volumes {about 2 pL) 
of the Assay preparation and the Standard preparation into 
the gas chromatograph, and measure the peak responses 
for menthol and decanol in each chromatogram. Calculate 
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the quantity, in mg, of CioH^oO m the portion of Ointment 
taken by the formula: 


10 0C(Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Men- 
tho! RS jn the Standard preporation; and Ru and fl* are the 
peak response ratios of menthol to deeanol obtained from 
the Assay preporation and the Standard preporation , respec- 
tively. 


Tetracaine Hydrochloride 


C 15 Hj,N 2 0, - HCI 300.82 

Benzoic add, 4-(butvlamino)- l 2-(dimethylamlno)ethyl ester, 
monohydrochioride; 

2-(Dimethyiarnino)ethyl p-(buty!amino)benzoate monohy- 
drochloride [1 36-4 7-0^ 


DEFINITION 

Tetracaine Hydrochloride contains NIT 98.0% and NMT 
102.0% of tetracaine hydrochloride (CisHi^NjO^ ■ HO), 
calculated on the anhydrous basis. 


IDENTIFICATION 

* A. INFRARED ABSORFTION (197K) 

* B. Identification Tests—General, Chloride (191) 

Sample solution: 20 mg/mL 

Acceptance criteria: Meets the reguirements 

■ C The retention time of the major peak of the Sompte 
solution corresponds to that of trie Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Prepare the standard Solutions and sample Solutions im- 
mediately before use, or storę them at a temperatura of 
2M3°. Protect them from light. 

Buffer: 1.36 g/L of monobasic potassium phosphate in 
water prepared as follows. Dissolve 1.36 g of monobasic 
potassium phosphate in about 600 ml_ water, and add 
0.5 mL of phosphoric acid. Dllute with water to 1 L 
Mobile phase: See Tobie L 


Table 1 


Time 

Buffer 

Acetonitrile 

(mln\ 

Ć%) 

(%) 

0 

80 

20 

3 

80 

20 

18 

40 

60 

23 

40 

60 

23.1 

ao 

Z0 

28 

ao 

20 


Diluent: Acetonitrile and water (20:80) 

Standard stock solution: 0.4 mg/mL of USP Tetracaine 
Hydrochloride RS in Diluent Sontcate for 5 min. 

Standard solution: 0.04 mg/mL of USP Tetracaine Hy¬ 
drochloride RS from the Standard stock solution in 
Diluent 

Sample stock solution: 0,4 mg/mL of Tetracaine Hy¬ 
drochloride in Diluent Sonicate for 5 min. 

Sample solution: 0.04 mq/mL of Tetracaine Hydrochlo¬ 
ride from the Sample stock solution in Diluent 


Chroma tog raphk system 

(See Chromatography (621), System Suito hi fi ty.) 

Modę: LC 

Detector: UV 300 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 4° 

Row ratę: 1,5 ml/min 
Injection volume: 10 jliL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailfng factor: NMT 1,5 
Relative standard deviation: NMT 0.73% 

Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of tetracaine hydrochloride 
(GsH^NjO? - HCi) in the portion of Tetracaine Hydro¬ 
chloride taken: 

Result = (ruin) x (Cj Cu) x iuo 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

C$ - concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mq/mL) 

C u - concentration of Tetracaine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* ORGANIC IMPURITIES 

Buffer, Mobile phase, Diluent, and Chromatographic 
system: Proceed as direcled in the Assay . 

Standard solution: 0,004 mg/mL each of USP Tetra¬ 
caine Hydrochloride RS, USP Tetracaine Related Com- 
pound B RS, USP Tetracaine Related Compound C RS, 
and USP Aminobenzoic Add RS in Diluent 
Sample solution: 1 mg/mL of Tetracaine Hydrochloride 
in Diluent 
System suitability 
Sample: Standard solution 
[Notę—S ee Table 2 for the relative retention times.j 
Suitability reguirements 

Resolution: NLT 5.0 between tetracaine and tetra¬ 
caine related compound B 

Relative standard deviation: NMT 5.0% for tetra¬ 
caine hydrochloride 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of aminobenzoic acid, tetra¬ 
caine related compound B, and tetracaine related 
compound C in the portion of Tetracaine Hydrochlo¬ 
ride taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

fu - peak response of corresponding tetracaine 

related compound from the Sample solution 
r* = peak response of corresponding tetracaine 

related compound from the Standard solution 
Ci - concentration of corresponding tetracaine 
related compound In the Standard solution 
(mg/mL) 

Cu = concentration of Tetracaine Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of each unspecified impurity 
in the portion of Tetracaine Hydrochloride taken: 

Result - (ću/fs) X (Cs/Cu) x 100 

r>j = peak response of each unspecified impurity 


USP Monographs 














r 5 = peak response from the Standard solution 
Q - concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 

C u - concentration of Tetracaine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peaks less than 0,05%. 


TabJe 2 


Name 

Rebtive 

Refention 

Time 

Acceptance 

Criteria, 

NMT (%> 

Aminobenzoic acid' 1 

03 

0.4 

Tetracaine hydrochloride 

1 

__ 

Tetracaine hydrochloride 
related compound B 

1.7 

0.4 

Tetracaine hydrochioride 
related compound C 

2.1 

0.4 

lndividual unspedfted 
impunty 

— 

0,4 

Total impurities 

— 

0.8 


^4-Aminobenzotc acid, 

SPECIFIC TESTS 

e Water Determination, Methoó i (921): NMT 2,0% 

* Steriuty Tests (71): Where the label States that letra- 

caine Hydrochioride is sterile, it meets the reguirements. 

* Bacterial Endotgxins Test (85): Where the label States 

that Tetracaine Hydrochloride is stenie or must be sub- 
jected to further processing during the preparation of in- 
jectable or other stenie dosage forms, it contains NMT 
0.7 USP Endotoxin Units/mg of tetracaine hydrochioride, 

ADDmONAL REQUIREIV9ENT$ 

* Packaging amd Storage: Preserve in tlght, light-resistant 

contamers. 

* Labełimg: Where it is intended for use in preparing in- 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable or other sterile dosage forms. 

* USP reference stamdards (11) 

USP Aminobenzoic Acid RS 
USP Endotoxin RS 
USP Tetracaine Hydrochloride RS 
USP Tetracaine Related Compound B RS 
4-(Butylamino)benzoic acid. 

C,iH 15 NO> 193.24 
USP Tetracaine Related Compound C RS 
Methyl 4-(butylamino)benzoate, 

Ci 2 H 1? N0 2 207.35 


Tetracaane HydrocBiAorade Cream 

» Tetracaine Hydrochloride Cream contains Tetra¬ 
caine Hydrochioride (C 15 H^N20 2 ■ HCI) equivalent 
to not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of tetra¬ 
caine (C15H24N2O;?) in a suitable water-miscible 
base. 

Packaging and storage—Preserve in collapsible, llned 
metal tubes. 

USP Reference standards (11)— 

USP Tetracaine Hydrochloride RS 

Identification, Ultrafiolet Absorption (1 9 7 U): Assay prepara¬ 
tion co m pa red to the Standard preparation from the Assay. 


Mkrofoial enumeratSon tests (61) and Tests for speci- 
fied microorganisms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monos aeruginosa. 

Minimum fili (755): meets the reguirements. 
pH (791): between 3.2 and 3.8. 

Assay— 

pH 6 Acetate buffer—OlssoWe 250 g of sodium acetate in 
about 500 ml of water in a 1000-mL voiumetric fiask, add 
5.0 mL of glacial acetic acid, dilute with water to volume, 
and mix. 

Standard preparation —Transfer about 25 mg of USP Tetra¬ 
caine Hydrochloride RS, accurately weighed, to a IGO-mL 
vclumetrlc fiask, dissolve in isopropyl alcohol, add isopropyl 
akolici to volume, and mix. Transfer 2.0 mL of this solution 
to another 100-mL volumetric fiask, add 2.0 mL of pH 6 
Acetate buffer t dilute with isopropyl alcohol to volume, and 
mix. The concentration of USP Tetracaine Hydrochloride RS 
in the Standard preparation is about 5 fig per mL. 

Assay preparation —Transfer an accurately weighed por- 
tion of Cream, equivalent to about 4.5 mg of tetracaine, to 
a 50-mL beaker, add 25 mL of isopropyl alcohol, and warm 
on a steam bath to dissolve the specimen completely. Trans¬ 
fer the soiution with the aid of isopropyl alcohol to a 
100-mL volumetric fiask, dilute with isopropyl alcohol to vol- 
ume, and mix. Transfer 10.0 mL of this solution to another 
100-mL vo!umetric fiask, add 2.0 mL of pH 6 Acetate buffer, 
dilute with isopropyl alcohol to vo!ume, and mix. 

Procedurę —Concomitantly determlne the absorbances of 
the Assay preparation and the Standard preparation in 1-cm 
cells at tne wavetength of maximum absorbance at about 
310 nm, with a suitable spectroph otom eter, using a 1 in 50 
solution of pH 6 Acetate buffer in isopropyl alcohol as the 
blank. Calculate the guantity, in mg, of C 15 H 24 N 2 O 2 in the 
portion of Cream taken by the formula: 

(26436/300.82)(Q{Ą,Ms) 

in which 264.36 and 300.82 are the molecular weights of 
tetracaine and tetracaine hydrochloride, respectively; C is 
the concentration, in fig per mL, of USP Tetracaine Hydro¬ 
chloride RS in the Standard preparation ; and Au and As are 
the absorbances of the Assay preparation and the Standard 
preparation , respectively. 


Tetragaine Hydrochloride Injection 

DEFINITION 

Tetracaine Hydrochloride Injection is a sterile solution of Tet¬ 
racaine Hydrochloride in Water for Injection. It contains 
IslLT 95.0% and NMT 105.0% of the labeled amount of 
tetracaine hydrochloride (C 15 H 24 N 2 O 2 ■ HCI). 

IDENTIFICATION 

o A. 

Sample solution: 100 mg in 10 ml of water 
Analysls: To the Sample solution add 1 mL of potassium 
thiocyanate solution (1 in 4). A crystafline precipitate is 
formed. Recrystallize the precipitate from water, and 
dry at 80° for 2 h t 

Acceptance criteria: The crystalline precipitate melts 
between 130 D and 132°. 

* B. The refentron time of the major peak of tetracaine in 
the Sample solution corresponds to that of the Standard 
5 o/uf/on, as obtained in the Assay. 

ASSAY 

o Procedurę 

Mobile phase: Acetonitrile, methanol, and water 
(20:20:60) containing 0.06% of sulfunc add, 0,5% of 
















sodium suifate, and 0,02% of sodiurn 1-heptanesulfon- 
ate, The pH is about 2,6. 

Diluent: Methanol and water (1:1) 

Standard solution: 1 mg/ml of USP Tetracaine Hydro- 
chloride RS in Diluent 

System suitability solution: 4 mg/mL of salicylic add 
and 1 mg/mL of tetracaine hydrochloride in Standard 
solution 

Sample solution: Nominally 1 mg/mL of tetracaine hy- 
drochloride in Diluent from Injection 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 305 nm 
Column: 3.9-mm x 30-cm; packlng 11 
Flow ratę: 2 rnl/min 
Injection volume: 5pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times For salicylic acid and 
tetracaine are about 0,8 and 1.0, re$pectively,] 
Suitability reguirements 

Resolution: NLT 2 between salicylic acid and tetra¬ 
caine peaks, System suitability solution 
Relative standard deviatron: NMT 2.0% For replicate 
injections, Standard solution 
Analysis 

Sa m pies: Standard solution and Sample solution 
Caiculate the percentage of the (abeled amount of tet¬ 
racaine hydrochloride (OsH^NjO* - HCI) in the portion 
of injection taken: 

Resutt = (ru/n) x (Cs/G) x 100 

r 0 = peak response of tetracaine from the Sample 
solution 

n = peak response of tetracaine from the Standard 
solution 

Q = concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 

G = nominał concentration of tetracaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-105,0% 

SPECIFiC TE5TS 

• Pahtkulate Matter in Injections (788): Meets the re- 
quirements for small-volume injections 

* Bacterial Endotqxins Test <S5>: NMT 0.7 USP Endo- 
toxin Units/mg of tetracaine hydrochloride 

* PH (791): 3.2-6-0 

* Other RequjreM£NT$: ft meets the requirements in łnjec- 

tions and Impfanted Drug Products (1), 

ADDiTIONAL REQUIREMENTS 

• Packaging ano Sto ragę: Preserve in single-dose or in 
multlple-dose containers, preferably of Type I glass, 
under refrigeration and protected from licjht. it may be 
packaged in IGG-mL multiple-dose containers. Injection 
supplied as a component of spinał anesthesia trays may 
be stored at room temperaturę for 12 months. 

• Labeung: Label it to indicate that the Injection is not to 
be used if it contains crystais, or if it is cloudy or 
discolored. 


• USP Reeerence Stanoards (11) 
USP Endotoxin RS 
USP Tetracaine Hydrochloride RS 


Tetracaine Hydrochloride for Iniection 

DEFINITION 

Tetracaine Hydrochloride for Injection contains NLT 90.0% 
and NMT 110.0% of the labeled amount of tetracaine 
hydrochloride (C 15 H z «N 2 0 2 * HCI). 

IDENTIFICATION 

* A, Ultraviolet Absorption (197U) 

Sample solution: The Sample solution from the Assay. 
Acceptance criteria: Meets the requirements 

• B, 

Sample solution: 100 mg in 10 mL of water 
Analysis: To the Sample solution add 1 mL of potassium 
thiocyonate solution (1 in 4). A crystalllne precipkate is 
formed. RecrystaNize the precfpitate from water, and 
dry at 80° for 2 h. 

Acceptance criteria: The crystalline precipkate melts 
between 130° and 132°. 

A55AY 


Change to read: 

• PROCEDURĘ 

Buffer: * Buffet B,6 (see Antibiotics—Microbial Assays 
(81), Media and Solutions , Solutions, Buffers,* (CN 
Tobie 12) 

Diluent: Drlute hydrochloric acid (1 in 200) 

Standard stock solution: 0.2 mg/mL of USP Tetracaine 
Hydrochloride RS in water 

Standard solution: 0.01 mg/mL of USP Tetracaine Hy¬ 
drochloride RS prepared as Follows, Pipet 5 mL of the 
Standard stock solution into a 100-mL yolumetric fiask, 
add 5 ml of Diluent and 10 ml of Buffer ; and dilute 
with water to volume. 

Sample stock solution: Nominally 0.2 mg/mL of tetra¬ 
caine hydrochloride in water prepared as follows. Trans¬ 
fer to a tared 20-mL beaker tne contents of a sufficient 
number of containers of Tetracaine Hydrochloride for 
Injection to yield about 100 mg of tetracaine hydrochlo¬ 
ride. Weigh immediately, and transfer with the aid of 
water to a 500-mL yolumetric fiask. Dilute with water to 
volume. 

Sample solution: Nominally 0.0! mg/mL of tetracaine 
hydrochloride prepared as follows. Transfer 5.0 mL of 
the Sample stock solution to a 100-mL yolumetric fiask, 
add 5 mL of Diluent and 10 mL of Buffer, then diiute 
with water to volume. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 310 nm 
Blank: Water 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of [abeled amount of tetra¬ 
caine hydrochloride (CtsH^NzOz ■ HCI) in the portion 
of Tetracaine Hydrochloride for Injection taken: 

Result = (Au/A s ) x (Cs/Cu) x 100 

Ay ** absorbance of the Sample solution 

As = absorbance of the Standard solution 

Cr - concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 
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Cu = nominał concentration of tetracaine 
hydrochloride in the Somple solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 


Change to read: 

* Untformity of Dosage Units (905) 

Procedurę for content untformity 
Buffer: * Buffer B.6 (see Anłibiottcs—Microbial Assoys 
(81), Media and Solutfons, Solutions, Buffers,* { cu i 
J017) Tahle 12) 

Diluent: Difute hydrochloric acid (1 in 200) 

Standard stock soiution: 0.2 mg/mL of USP Tetra¬ 
caine Hydrochloride RS in water 

Standard soiution: 0.01 mg/mL of USP Tetracaine Hy¬ 
drochloride RS prepared as follows. Transfer 5 mL of 
the Standard stock soiution into a 100-mL yolumetric 
fiask, add 5 mL of DHuent and 10 mL of Buffer , and 
diiute with water Ło yolurne. 

Sample stock soiution: Transfer the contents of one 
Container, with the aid of water, to a 200-mL volumet- 
ric fiask, and add water to volume, 

Sample soiution: Nominally 0.01 mg/mL of tetracaine 
hycfrochloride from the Sample stock soiution prepared 
as follows. Pipet a portion or the Sample stock soiution, 
equivalent to 1 mg of tetracaine hydrochloride, to a 
100-mL voiumetric fiask, add 5 mL of DHuent and 
10 mL of Buffer , and diiute with water to vo)ume, 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of tet¬ 
racaine hydrochloride (CisHhNiOi ■ HCI) in each Con¬ 
tainer taken: 

Result = (AofAs) x (Cif Cu) x 100 

Au - absorbance of the Sample soiution 
Ai =* absorbance of the Standard soiution 
Ci - concentration of USP Tetracaine Hydrochloride 
RS in the Standard soiution (pg/mL) 

Co = nominał concentration of tetracaine 

hydrochloride in the Sample soiution (pg/mL) 
Acceptance criteria: Meets the reguirements 

IMPURIT1ES 

O RE5IDUE ON rGNITION 

Sample: 500 mg 

Anaiysis: Transfer the Sample to a beaker, and dissolve 
in 10 ml of methanol. Filter through paper previously 
washed with methanol, collecting the filtrate in an iq- 
nited and tared crucible, and wash the beaker and tne 
filter paper with 25-30 mL of methanol. Evaporate with 
the aid of heat and a current of air to dryness, and 
proceed as directed in Residue on Ignition (281), begin- 
ning with "Heat gently at a temperaturę as Iow as 
practicabie". 

Acceptance criteria: NMT 0J% 

• Organic Impurities 

Standard soiution: 0.2 mg/mL of 4-(butylamino) ben¬ 
zole acid in methanol 

Sample soiution: 50 mg/mL of Tetracaine Hydrochlo¬ 
ride for Injection in water 
Chromatographic system 
{See C hromatograpny ($21), Thin-Layer C hromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 

Application vo)ume: 5 pL 

Developing solvent system: Chloroform, methanoi, 
and isopropylamine (98:7:2) 


Anaiysis 

Samples: Standard soiution and Sample soiution 
Proceed as directed in the chapter. Develop the piąte in 
a suitable chromatographic cfiamber containing the 
Devetoping $olvent system until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and di y in a cur¬ 
rent of warm air. Examine the piąte under snort-wave- 
length UV light, 

Acceptance cnteria: Any spot from the Sample soiution , 
other than the principal spot, is not morę intense than 
the principal spot from the Standard soiution (0.4%), 
and the sum of the intensities of any such spots is not 
greater than 0.8%. 

SPEC1FIC TESTS 

® pH (791): 5.0-6.0 in a soiution (1 in 100) 

* Water Determination (921), Method I: NMT 2.0% 

* Bacterial Endotoxins Test (85): NMT 0.7 USP Endo- 
toxin Units/mg of tetracaine hydrochloride 

* COMPLETENESS OF SOLimON (641) 

Sample: NominaJly 10 mq of tetracaine hydrochloride 
Acceptance criteria: The Sample dissolves in 1 ml of 
water in NMT 2 s to yield a colorless soiution free from 
undissolved solid. 

ł CoNSTiTUTED Solution: At the time of use, it meets the 
reguirements in Injections and Implanted Drug Products, 

(1), Spedfic Tests, Completeness and ciarity of Solutions. 

* Sterility Tests (71): Meets the requirements 

* Other ReqUIREMENTS: It meets the reąuirements in Lahel- 
ing (7), iabels and Labeling for Injectable Products . 

ADD1TIONAL REQUIREMENT$ 


Change ro read: 

* Packaging and Storace: Preserve as described in *Pack- 

oging and Storage Regutrements (659), Injection Packaging, 
Packaging for constitution* jcn \ May 20 \n* preferably Type 1 
glass. 

* USP Reference Standards (11) 

USP Endotorin RS 

USP Tetracaine Hydrochloride RS 


Tetracaine Hydrochloride Ophthalmic 
Solution 


» Tetracaine Hydrochloride Ophthalmic Soiution 
is a sterile, aqueous solution of Tetracaine Hydro- 
chloride. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of C1SH24N2O2 ■ HCI. It may contain suita¬ 
ble antimicrobial and thickening agents. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

Labeling —Label it to indicate that the Ophthalmic Solution 
is not to be used if it contains crystals, or if it is cloudy or 
discoiored. 

USP Reference standards (11)— 

USP Tetracaine Hydrochloride RS 

Identification—Add 5 mL of Ophthalmic Solution to 5 mL 
of water in a test tubę, then add 1 mL of potassium thiotya- 
nate solution (1 in 4): a crystalline precipitate is formed. 
Recrystalfize the precipitate from water, and dry at 8G P for 
2 hours: the crystals so obtained melt between 130° and 
1 32°. 
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Steriliiy Tests (71): meets the reguirements. 
pH (791): between 3.7 and 6 . 0 . 

As say— 

Mobile phase— Prepare 0.01 M of di basie ammonium 
phosphate En water, and adjust with phosphoric acfd to a 
pH of 3.0. Prepare a filterea and degassea mixture of this 
solutfon and acetonitrife (70:30). Make adjustments if neces- 
5 ary (see System Suitability under Chromotography (621)), 

Standard preparation —Dissolve an accurately weighed 
quantity of USP TetracaEne Hydrach lorEde RS in water to ob- 
tain a solution having a known concentration of about 
0.1 mg per mL. 

Assay preparation —Transfer an aecurately measured voh 
ume of Ophthalmic Solution, equivalent to about 10 mg of 
tetracaine hydrochloride, to a 100 -mL vo!umetric fiask, di- 
lute with water to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
lrquid chromatograph is epuipped with a 280-nm detector 
and a 4.6-mm x 25-cm column containing packing 110, 

The flow ratę is about 2 ml per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the column efłktency is not less than 
500 theoretical plates; the taił Ing factor for the analyte peak 
is not morę than 2 . 0 ; and the relative standard deviation for 
replrcate injections is not morę than 2 , 0 %. 

Procedurę —Separately inject equal volumes {about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
tity, in mg, of C 15 H 24 N 7 O 2 ■ HO in each mL of the 
Ophthalmic Solution taken by the formula: 

100(C/ V)(ruf r$) 

in which C is the concentration, in mg per mL, of USP Tet¬ 
racaine Hydrochloride RS in the Standard preparation; V \s 
the vo!ume, in mL, of Ophthalmic Solution taken; and r u 
and fi are the tetracaine peak responses obtained from the 
Assay preparation and the Standard preparation, respectEvely. 


Tetracaine Hydrochloride Topical 
Solution 


» Tetracaine Hydrochloride Topical Solution is an 
aqueous solution of Tetracaine Hydrochloride. It 
contains not less than 95.0 percent and not morę 
than 105,0 percent of the labeled amount of 
C15H24N2O2 ■ HCI. It contains a suitable antimicro- 
bia! agent. 

Packaging and storage —Presen/e in tight, light-resistant 
containers. 

Labeling—Label it to indlcate that the Topical Solution is 
not to be used if if contains crystals, or if it is cloudy or 
discolored. 

USP Refeirence standard* (11)— 

USP Tetracaine Hydrochloride RS 
fldenfifkatflon— 

A: Uftraviolet Absorption (197U)— 

Solutions: Solutions of the Topical Solution employed 
for measurement of absorbance in the Assay . 

B: It responds to the tests for Chloride (191). 
pH (791): between 4.5 and 6.0, 

Assay— 

Standard preparation —Prepare as dfrected in the Assay 
under Tetracaine Hydrochlonae in Dextrose injection. 


Assay preparation —Uslng an aecurately measured volume 
of Topical Solution, prepare as directed in the Assay under 
Tetracaine Hydrochloride in Dextmse Injection . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Tetracaine Hydrochloride in Dextrose Injection, Calcu late 
the quantity, in mg, of Ci^H^NzO^ - HCI in the volume of 
Topical Solution taTen by the formula: 

C(AuiA :0 

in which C is the concentration, in pg per mL, of USP Tetra- 
caine Hydrochloride RS in the Standard preparation, and Au 
and A 5 are the absorbances of the Assay preparation and the 
Standard preparation , respectively. 


Tetracaine Hydrochloride in Dextrose 
inąectSon 

DEFINITION 

TetracaEne Hydrochloride in Dextrose Injection is a stenie so- 
fution of Tetracaine Hydrochloride and Dextrose in Water 
for Injection. It contains NLT 95.0% and NMT 105.0% of 
the labeled amounts of tetracaine hydrochloride 
(C 15 H 24 N 2 O 2 ■ HC!) and dextrose (C fi H 12 O e ). 

IDENTIFICATION 

* A, Ultraviolet Absorption (197U) 

« B. Identification Tests—General (191), Chloride 
Sampie solution: 100 mg in 5 mL of water 
Acceptance criteria: Meets the reguirements 
O C. 

Sampie solution: Nominally 50 mg/mL of dextrose 
from Injection 

Analysh: Add a few drops of the Sampie solution to 
5 ml of hot alkalinę cupric tartrate TS. 

Acceptance criteria: A copious red p red pi tatę of cu- 
prous oxide is formed. 

ASSAY 


Change ta read: 

* Tetracaine Hydrochloride 

Buffer: * Buffer B. 6 (see Antibiotfcs—Microbiaf As says 
(81), Media and Solutions, Solutions, Buffers ,* tc;N 
Tobie 12) 

Diluent: Dilute hydrochloric acid (1 in 200) 

Standard stock solution: 0.2 mg/mL of USP Tetracaine 
Hydrochloride RS in water 

Standard solution: 0.01 mg/mL of USP Tetracaine Hy¬ 
drochloride RS prepared as follows. Pipet 5 mL of the 
Standard stock solution into a 100 mL vq]umctric fiask, 
add 5 mL of Diluent and 10 mL of Buffet , and dilute 
with water to vo!ume, 

Sampie stock solution: Nominafly 0.2 mg/mL of tetra¬ 
caine hydrochloride from Injection prepared as foifows. 
Transfer a vofume of Injection, equEvalent to 10 mg of 
tetracaine hydrochloride, to a separator. Dilute with 
water to about 50 mL, and render alkaline by the addi- 
tion of 5 mL of sodium carbonate TS, Extract immedi- 
atefy with two 50-mL portions of ether, collecting the 
extracts in a separator, Wash the ether extracts with 
20 mL of water, discarding the wash solution, and ex- 
tract the ether solution with two 20 -mL portions and 
one 5-mL portion of Diluent , collecting the extracts in a 
50-mL volumetric fiask. Dilute with water to volume, 
Sampie solution: Nominally 0,07 mg/mL of tetracaine 
hydrochloride from Sampie stock solution prepared as 
follows. Transfer 5.0 mL of the Sampie stock solution to a 
100-mL vofumetrEc fiask, add 10 mL of Buffet, and dilute 
to volume with water. 
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Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 310 nm 
Blank: Waler 
Analysis 

Samples: Standard solution, Sampfe solution, and Blank 
Calcu la te the percentage of labefed amount of tetra- 
caine hydrochloride (C 15 H 24 N 2 G 2 ■ HCI) in the portion 
of Injection taken: 

Result = (Au/A$) x (Q/C 0 ) x 100 

A u = absorbance of the Sample solution 
Ay = absorbance of the Standard solution 
C s - concentration of USP Tetracaine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of tetracaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%^105,0% 

* Dexthose 

Sample: Injection 

Analysis: Determine the angular rotation of the Injec- 
tion in a suitable polarimeter tubę (see Optkal Rotation 
( 781 )). 

Calculate the percentage of the labeled amount of dex- 
trose (CfiN^Oń) in the portion of Injection taken: 

Result = [(100 x o)/(/ x a)] x (1 /C u ) X 100 

a = observed angular rotation of the Injection (°) 

/ = length of the polarimeter tubę (dm) 

ot = miapomt of tne specific rotation rangę for 
anhydrous dextrose, 52,9° 

Cu = nominał concentration of dextrose in the 
Sample (g/l 00 mL) 

Acceptance criteria: 95.0%-l 05.0% 

SPECIFIC TEST5 

* Particulati IWatter im iNfECTiONS (788): Meets the re- 

guirements for smail-vo!ume mjections 

• Bacterial Endotoxins Test (85): il contains NMT 1.0 

USP Endotoxin Unit/mg of tetracaine hydrochloride. 

• PH (791): 3.5-6,0 

• 0THER Requirements: it meets the requirements in injec¬ 

tions and Implanted Drag Products ( 1 ). 

ADDITIONAL R£QUIREMENTS 

• Packacimc and Sto ragę: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass, under 
refrigeration and protected from light. It may be pack- 
aged in 100-mL muitiple-dose containers. Injection sup- 
plfed as a component of spina! anesthesia trays may be 
stored at room temperaturę for 12 months. 

* Labeling: Labę! it to indicate that the Injection is not to 

be used if it contains crystals, or if it is cloudy or 
discolored. 

* USP Reference Standards (11) 

USP £ndotoxin R5 

USP Tetracaine Hydrochloride RS 


Trihydrate 498.49 

2-Naphlhacenecarboxamide, 4~(dimethyiamino)-1,4,4a,5 / 5a, 
6,11,12a-octahydro-3,6,10,12,12a-pentahydroxy- 
6-methyl-l,!l-dioxo-, [45-(4a,4atx,5ao£,6/U2aa}]-; 
(^5,4a5,5aS,12a5)^(Dimethylamino)4 / 4 y 4a,5,5a,6,n,f2a- 
octahydro-3,6,10,12,12a-pentahydrQxy-6-methyl-l,l 1 -di- 
oxo-2-naphthacenecarboxamide [60-54-8]. 

Trihydrate [6416-04-2]. 

DEFINITION 

Tetracycline has a potency equivaient to NLT 975 pg/mg of 
tetracycline hydrochloride (C 22 HmN 2 Qb* HCI), calculated 
on the anhydrous basis. 

IDENTIFICATION 

* A. Ultraviolet Absorftion (197U) 

Sample sofution; 20 pg/mL in 0.25 N sodium 
hyaroxide 

Analytical wavelength: 380 nm 
Analysis: Measure the absorptivity 6 min after 
preparation, 

Acceptance criteria: Absorptivity, calculated on the an¬ 
hydrous basis and ta king into accoun t th e potency of 
the Reference Standard, is between 104.5% and 
111.95% of the absorptivity of USP Tetracycline Hydro¬ 
chloride RS. 

* B. The retention time of the major peak of the Sampfe 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: Dilute 1 ml of phosphoric acid wrth water 
to 1 L 

Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 
(mini 

Sofution A 
(%) 

Solution B 

(%) 

0 

85 

15 

7.5 

60 

40 

7,6 

85 

IS 

10 

85 

15 


System suitability solution: 25 pg/mL each of USP 
Anhydrotetracycllne Hydrochloride RS, USP Eprtetra- 
cycline Hydrochloride RS, and USP 4-Epianhydrotetra- 
cycline Hydrochloride RS, and lOOpg/mL of USP Tetra- 
cydine Hydrochloride RS in Solution A 
Standard solution: 100 pg/mL of USP Tetracycline Hy¬ 
drochloride RS in Solution A 

Sampfe solution: 90 pg/mL of Tetracycline in Solution A 
Chromatographic system 
(See Chromatogropny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 15-cm; 3-jjm packing L60, 

[Notę—LI column is also suitable.] 

Temperatures 
Column: 50° 

Autosampler: 10 c 
PIow ratę: 1.0 mt/min 
injection volume: 10 julL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resoiution: NLT 2.5 between e pi tetra cycline and tet- 
racycline; NLT 2.5 between anhydrotetracycline and 
4 -eplan hydro tetra cycline, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 0,73%, Standard 
solution 


Tetracycline 



CuHmNjOb 444.43 













Analysis 

Samples: Standard solution and Sample solution 
Calcu! ate the potency equivalent, in pg/mg, of tetra ty- 
cline hydrochloride (C 22 H 2 qN 2 Oa- HO) in the portion 
of Tetracydine taken: 

Result - (ru/r$) x ( Cs/Cii, ) x P 

r u - peak response of tetracydine from the Sample 
solution 

rs - peak response of tetracydine from the 
Standard solution 

C s - concentration of USP Tetracydine 

Hydrodiloride RS in the Standard solution 
C(.ig/mL) , 

Cu - concentration of Tetracydine in the Sample 
solution (|xg/mL) 

P - potency of USP Tetracydine Hydrochloride RS 

( 49 /mg) 

Acceptance criteria: NLT 975 jug/mg on the anhydrous 
basis 

IMPURITIES 


Defete the fottowing: 

** Heavy Metals, Method II (231); NMT 50 ppm® i- 

Jar>-20TB) 

0 ORCANEC IMPURITILS 

Solution A, Solution B, Mobile phase, and Sample so¬ 
lution; Proceed as directed in the Assay. 

System suitability solution: 25 pg/mL each of USP 
Anhydrotetracycfine Hydrochloride RS, USP Epitetra¬ 
cycline Hydrochloride RS, USP 4-Epian hydro tetracydine 
Hydrodiloride RS, and USP Tetracydine Hydrochlonde 
RS in Solution A 

Standard solution: 0.5 pg/mL of USP Anhydrotetra- 
cydine Hydrochlonde RS, 3 pg/mL of USP Epitetra- 
cycline Hydrochloride RS, 2 ug/mL of USP 4-Epr- 
an hydrotetracycline Hydrochloride RS, and 0.1 ug/mL of 
USP Tetracydine Hydrochlonde RS in Solution A 
Chroma tog raphic system 
(See Chromatograpny {62 1), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L60. 

[Notę—LI column is aiso sultabłe.j 

Temperatures 
Column: 50° 

Autosampler: 10° 

Flow ratę: 1.0 mL/min 
Injection uoiume: 10 llL 
System suitability 

Samples: Sys tem suit obili ty solu tio n a n d Stan dard 
solution 

Suitability reguirements 

Resolutron: NLT 2.5 between epitetracycline and tet- 
racycline; NLT 2,5 between anhydro tetra cycline and 
4-epianhydrotetracycline. System suitability solution 
Kelative standard deviatron: NMT 2,8%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of each specified impurity in 
the portion of Tetracydine taken: 

Result = (ru/ts) x (C s /G) x 100 

r u - peak response of each specified impurity from 
the Sample solution 

rj - peak response of the corresponding USP 
Reference Standard from the Standard 
solution 


Ci - concentration of the corresponding USP 

Reference Standard in the Standard solution 
(Mg/mL) 

C u ~ concentration of Tetracydine in the Sample 
solution (pg/mL) 

Calcutate the percentage of any unspedfied impurity in 
the portion of Tetracydine taken: 

Result - (fu/r 5 ) x (i Cs/Cu ) x (M rJ /M r2 ) x 100 

ry - peak response of any unspedfied impurity 
from tne Sample solution 

r$ - peak response of tetracydine from the 
Standard solution 

C s ~ concentration of USP Tetracydine 

Hydrochlonde RS in the Standard sofution 
(jig/mL) 

Cu - concentration of Tetracydine in the Sample 
solution (pg/ml) 

Mri - molecular weight of tetracydine, 444.43 

Mr 2 = molecular weight of tetracydine 
hydrochloride, 480,90 

Acceptance criteria; See Tobie 2, Disregard any impu¬ 
rity peaks less than 0.05%. 


Tabie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Epitetracycline 3 

0.9 

3.0 

Tetracydine 

1.0 

_ 

4 - Ep 10 n h y d rotetra cyc 1 i ne b 

1.7 

2.0 

A n h v d rotetracy cl i n e Ł 

1.9 

0.5 


* (4/?,4aS,5a5 H ó5,12a5>4-(Dimethylam!nQ>3A 10 T2,12a-pentahydroxy^6- 
methyl-1,1 l-dioxo4,4,4a,5,5a,6,11,12a-octahydrotetracene-2-carbo>s- 
anide. 

b (4R,4a S, 12a5)-4 “(DimethyIarnino)-3,10,11,1 234 etrahydroxy-ó-methyM, 

12-dioxo-l ,4,4a,5 J 2a-hexaliydrotetfacene-2-carboxam[de. 

c (45,4a5,1 2aS)-4-(Dirnethy!i]mino)'3,10 r l T f 12a-tetrahydroxy-6-meŁhyl-l, 

12-dioxo-1,4,4a,5,1 2 , 12a-hexahydroLelracGne-2-carboxamiae, 

SPECIFIC TE5TS 

o OPTiCAL ROTATION, Specific Rota tio n (7815) 

Sample solution: 5 mg/mL in 0.1 N hydrochloric acid 
Acceptance criteria: -260* to -280° on the anhydrous 
basis 

o Crystallinity (695): Meets the requrrements 

* PH (791) 

Sample solution: In an aqueous suspension (1 in 100) 
Acceptance criteria: 3.0-7.0 
® Wateh Determination, Method I (921); NMT 13.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, iight-resistant 

containers. 

® Labeung: Label it to indicate that Et is to be used in the 
manufacture of nonparenteral drugs only. 

* USP Reference Standard* (11) 

USP An hydrotetracycline Hydrochloride RS 
USP 4’EpEanhydrotetracydine Hydrochloride RS 
USP Epitetracycline Hydrochloride RS 
USP Tetracydine Hydrochloride RS 


Tetracycliree Boliises 

» Tetracydine Boluses contain the equivalent of 
not iess than 90.0 percent and not morę than 
120.0 percent of the labeled amount of tetracy- 
cline hydrochloride (C^H^NbOg • HCI). 
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Facfcaging and storage—Preserve in tight containers* 
Labeling—Label Boluses to indicate that they are intended 
for velerinary use only. 

USP Referenci sfandards (11)— 

USP Tetracycline Hydrochloride RS 
Identification—Shake a suitable quantity of finely pow- 
dered Boluses with methanol to obtain a solution eontaining 
the eguivalent of 1 mg of tetracycline hydrochloride per mL, 
and filter. Ustng the fiitrate as the Test Solution, proceed as 
directed under Identification—Tetracydines <193). 

Uniformity of dosage units (905): meet the require- 
ments for Weight Variotion. 

Loss on drying (731)—Dry about 100 mg of finely pow- 
dered Boluses, accurately weighed, in a capillary-stoppered 
bottle in vacuum at a pressure not exceeding 5 mm of mer* 
cury at 60° for 3 hours: it loses not morę than 3,0% of its 
weight, or where the Boluses Iwe a diameter of greater 
than 15 mm, it loses not morę than 6,0% of its weight, 
Assay—Transfer not less than 2 Boiuses to a high-speed 
blender jar containing an accurately measured volume of 
0.1 N hydrochioric aćid, so that the solution so obtained 
contains not less than 150pg of tetracycline hydrochloride 
per mL, and blend for about 3 to 5 minutes. Proceed as 
directed for tetracycline under Antibiatics-—Microblal Assays 
(81), using an accurately measured volume of this solution 
diluted quantitatively and stepwise with water to obtain a 
fest Oilution havtng a concentration assumed to be equal to 
the median dose level of the Standard* 


Tetracycline Orał Suspension 

» Tetracycline Orał Suspension ts Tetracycline 
with or without one or mora suitable buffers, 
preservatives, stabilizers, and suspending agents. 
It contains the equiva!ent of not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of tetracycline hydrochloride 
(C 22 H 24 N 2 0 8 - HCI). 

Packaging and storage^Preserve in tight, Jiaht-resistant 
containers. 

USP Referenci standards (11)— 

USP Tetracycline Hydrochloride RS 
USP 4-Epianhydrotetracydine Hydrochloride RS 
IdentifEcation—The chromatogram of the Assay prepara- 
tion obtained as directed in the Assay exhibits a major peak 
for tetracycline, the retention time of which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in the Assay* 

Uniformity of dosage units (905)— 

For suspensom packaged in sincle-unit cgntainers: meets 
the requirements. 

DeffverabEe volume (698): meets the reguirements* 
pH (791): between 3.5 and 6,0. 

Limit of 4-epianhydrotetracydine*—Using the Difuting 
solvent, Chromo Lographic system , and Procedurę set forth in 
the Assay ; chromatograph a Standard solution prepared by 
dissolving an accurately weighed quantity of USP 4-Epi- 
anhydrotetracycline Hydrochloride RS in Difuting solvent to 
obtain a solution having a known concentration of about 
10 fig per mL Using the chromatogram so obtained and 
the chromatogram of the Assay preparation obtained as di¬ 
rected in the Assay, calculate the percentage of 4-epi- 


anhydrotetracydine in the Orał Suspension taken by the 
formula: 

(Z5Q/T)(ru/r s ) 

in which Q is the concentration, in jutg per mL, of USP 
4-Epianhydrotetracydine Hydrochloride RS in the Standard 
solution, T is the quantity, in mg, of tetracycline hydrochlo¬ 
ride equivalent in the portion ofOral Suspension taken, 
based on the labeled quantily, and r u and r s are the 4-epi- 
an hydro tetracycline peak responses obtained from the Assay 
preparation and the Standard solution, respectively: not 
morę than 5.0% is found. 

Assay— 

Difuting so!vent. Mobile phase, Standard preparation f Reso- 
iution solution, and Chromotographic system^ Prepare as di¬ 
rected in the Assay under Tetracycline Hydrochionde. 

Assay preparation^ Transfer an accurately measured vol- 
ume of Orał Suspension, equivalent to about 125 mg of tet- 
racydine hydrocnloride, to a 250-mL votumetric fiask, add 
200 mL of Difuting solvent, and shake. Add Difuting sofvent 
to volume, mix, and filter. 

Procedurę —Proceed as directed in the Assay under Tefra- 
cydine Hydrochionde , Calculate the guantity, in mg per mL, 
of CjzH^iNjOa * HCI equivalent in the Orał Suspension taken 
by the formula: 

(CP/4V)(ru./n3 

in which t^is the volume, in mL, of Oraf Suspension taken, 
and the other terms are as defined thereln* 


Tetracycline Hydrochloride 



Cj-Hj^NjOb ■ HCI 480.90 

2-Naphthacenecarboxamide, 4-(dimethyfamino)-l ,4,4a,5,5a, 
6 ,11,12a-octahydn>3,6,10,12,12a-pentahydroxy- 
ó-methyH ,11-dioxo-, monohydrochloride, [4ST4ot,4aa, 
5act,6j3,12aa)]-; 

(45,4a5,5a5,65,12a5)-4-(Dimethylamino)- 
1,4,4a,5,5a,6,11,12a-octahydro-3,6,10,12,12a- 
pentahydroxy-6-methyM,11 -dioxo-2-naphthacenecarbox- 
amide monohydrochloride [64-75-5]. 

DEFINITION 

Tetracycline Hydrochloride has a potency of NLT 900jig/mg 
of tetracycline hydrochloride (ĆzzH^NzOb- HCI), 

IDENTIRCATIOIM 

« A. Infrarep Absorption (197K): Do not dry the 
specimen, 

* R. The retention time of the major peak of the Sarnple 

solution corresponds to that of tne Standard solution, as 
obtained In the Assay. 

* C, Identification Tests—General, Chloride (191) 

Sarnple solution: 1 mg/mL of tetracycline hydrochlo¬ 
ride in methanol 

ASSAY 

* Procedurę 

Solution A: Dtlute 1 mL of phosphoric add with water 
to 1 L 







Solution B: Acetonitrile 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(min> 

Soiution A 
£%ł 

Solution B 
( 

0 

95 

15 
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60 

40 

7,6 

85 

15 

10 

85 

15 


System suitability solution: 25 pg/mL each of USP 
Anhydrotetracycline Hydrachloride RS, USP Epi tetra- 
cyclme Hydrach loride RS, USP 4-Epianhydrotetracycline 
Hydrochloride RS, and USP Tetracydine Hydrach loride 
RS in Solution A 

Standard solution: 100 pg/mL of USP Tetracydine Hy¬ 
drochloride RS tn Solution A 

Sample solution: 100 pg/mL of Tetracydine Hydrochlo¬ 
ride in Solution A 
Chromatographic system 
(See Chromatography (621\ System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: Tó-mm x 15-tm; 3-(jm packlng L60, 

[Notę—LI column is also suitable*] 

Temperatures 
Column: 50° 

Autosampler: 1 0° 

Flow ratę: L0 mL/min 
injection volume: 10 pi 
System suitability 

Samples: System suitability solution and Standard 
sotution 

Suitability requirements 

Resolution: NLT 2.5 between epi tetracydine and tet¬ 
racydine; NLT 2.5 between anhydrotetracycline and 
4-eplanhydrotetracyeline, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Reiative standard deyiation: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Somple solution 
Calculate the potency, in pg/mg, of tetracydine hydro¬ 
chloride (C 22 n 24 N 2 0 fl * HCI) in the portion of Tetracy¬ 
dine Hydrochloride taken: 

Result = (ruin) x (Cs/Cu) x P 

r u - peak response from the Sample solution 

r$ = peak response from the Standard sotution 

G = concentration of USP Tetracydine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Co = concentration of Tetracydine Hydrochloride in 
the Somple solution (pg/ml) 

P - potency of USP Tetracydine Hydrochloride RS 
(pg/mg) 

Acceptance crlteria: NLT 900 pg/mg 

IMPURIT1ES 


Delete the following: 

•* Heaw Metals, Method II (231): NMT 50 ppm. (OIflcia , 

jjiv2018) 

• OltGANIĆ IMPUR1TIES 

Solution A, Solution B, Mobile phase, and Chromato¬ 
graphic system: Proceed as directed in the Assoy. 


System suitability solution: 25 pg/mL each of USP 
Anhydrotetracycline Hydrochloride RS, USP Epitetra- 
cyclme Hydrochloride RS, USP 4-Epianhydrotetracycline 
Hydrochloride RS, and USP Tetracydine Hydrochloride 
RS rn Solution A 

Standard solution: 0.5 pg/mL of USP Anhydrotetra- 
cycfine Hydrochloride RS, 3 pg/mL of USP Epitetra- 
cycline Hydrochloride RS, 2 pg/mL of USP 4-Ept- 
anhydrotetracydine Hydrochforide RS, and 0.1 j-ig/mL of 
USP Tetracydine Hydrochloride RS in Solution A 
Sample solution: Use the Sample solution from the 
Assay. 

System suitability 
Sample: System suitability solution 

Suitability requirements 

Resolution: NLT 2.5 between epitetracycline and tet¬ 
racydine; NLT 2,5 between anhydrotetracycline and 
4-epianhydrotetracydine 
Relative standard deviation: NMT 2% 

Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of each specified impurity m 
the portion of Tetracydine Hydrochloride taken: 

Result = {WrJ x (C s /Ct,) x 100 

r u = peak response of each specified impurity from 
the Sample solution 

r s - peak response of the corresponding USP 
Reference Standard from the Standard 
sotution 

Cs = concentration of the corresponding USP 

Reference Standard in the Standard solution 
(pg/mL) 

Cu = concentration of Tetracydine Hydrochloride in 
the Sample solution (pg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Tetracydine Hydrochloride taken: 

Resuft - (ru/r s ) x (Cs/Cu) x 100 

ru - peak response of any unspecified impurity 
from tne Sample solution 
fs = peak response of tetracydine from the 
Standard solution 

Cs = concentration of USP Tetracydine 

Hydrochloride RS in the Standard sotution 
(pg/ml) 

Cu = concentration of Tetracydine Hydrochloride in 
the Sampie sotution (jag/m L) 

Acceptance crlteria: See Tobie 2. Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 2 


Name 

Relatlve 

R«tsntion 

Time 

Acceptance 
Criteria, 
NMT f%) 

Epi tetra cyclme 1 

0,9 

3.0 

Tetracydine 

1.0 

— 


a (AR,A <i S t Sa$ t 6$A 2a5)-4TDrmelhylaminoy3,6 # 10,12,12a-pentahydroxy-6- 
mcthyl-T ,1Pdicocenl ,4 F 4a,5,5a,6,11,12a-ociahydroŁetracene-2<arbox- 
amide, 

b f4fl,4aS, 12a5)-4-(DimethyJaminoy3,10,11,12Metrahydroxy-6-methyM, 

12-dioxQ-1,4,4a,5, 12, 12a-nexahydrotetrflcene*2<arboxami Je. 

' (45,4a5,l 2a 5)-4-(Di methy lamino)-3,1 0,11,12a-tetrahydroxy-6-methyl-l, 

12-d foxo> 1,4,4a, 5,12,12 a-hexa hydro Le l ra ce m - 2 - c a rho xa m ide. 
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Table 2 (Continued) 


Nime 

Re(ative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%\ 

4- Epian hydrole tracydine” 

1.7 

2.0 

Anhydrotetracycline 

1.9 

0,5 


4 (4fl,4aS J 5aS ł 65 / 1 2a5)4-(Dimethyfam ino)-3,6,1 0,1 2, 12a-pen tahydrpjcy-fi¬ 
rn ethyl-1,1 1 -dtoxG4,4,4a,5,5a,ó,1 t,12a-CK:tahydrGtetracene-2-carbox- 
amide. 

b (4fl,4aS, 12a 5M-(DimethyJamino)-3,10,11,1 2a - tetra hydroxv-6-m ethy M, 

12-dioxo-l ,4,4a,5,l 2,12a-nexahydFatetracene-2-C£irboKamide< 
c {4S,4aSJ 2aSH-(Drmethylamino}-3,10 H 11,12a-Lelrahydroxy-6-rnethyl-1 f 
12-dfc>xo-l,4,4a,5,l2,12a-hexahydrotetracene-2<arboxarnide. 

SPECIFIC TESTS 

* OptiCAL ROTATiON, Specific Rotation (781 S) 

Sample solution: 5 mg/mL in 0.1 N hydrochloric acid 
Acceptance criteria: -240° to -255° on the dried basrs 

* Crystallinity <695): Meets the reauirements 

* pH (791): 1.8-2.8, in a solution (1 in 100) 

* Loss on Dryinc (731) 

Sampfe: 100 mg 

Anajysis: Dry in a capillary-stoppered bottle under vac- 
uum at a pressure not exceedlnq 5 mm of mereury at 
60° for 3 h. 

Acceptance criteria: NMT 2.0% 

» Sterility Tests (71): Where the fabel States that Tetracy- 
c!ine Hydrochloride is stenie, it meets the reqmrements* 

* Bacterial Endotoxins Test (85): Where the label States 
that Tetracycline Hydrochloride must be subjected to fur* 
ther processing durlng the preparator of injectable dos¬ 
age forms, it contains NMT 0*5 USP Endołoxin Units/mg 
of tetracycline hydrochloride. Where it is intended for use 
in preparing nonparenteral stenie dosage forms, it is ex- 
empt from the reguirements for bacterial endotoxins, 

ADDITIONAL REQU1REMENTS 

* Packacing and Storage: Preserve in tight, light-resistant 

contalners, 

* Lareling: Where it Is intended for use in preparing in¬ 
jectable or other sterile dosage forms, the label States 
that It is sterile or must be subjected to further process¬ 
ing during the preparation of injectable or other sterile 
dosage forms* 

* USP reference Standards (11) 

USP Anhydrotetracycline Hydrochloride RS 
USP Endotoxin RS 

USP 4-Epianhydrotetracydine Hydrochloride RS 
USP Epitetracydine Hydrochloride RS 
USP Tetracycline Hydrochloride RS 


Tetracycline Hydrochloride Capsules 

DEFINITION 

Tetracycline Hydrochloride Capsules contain NLT 90.0% and 
NMT 125.0% of the labeled amount of tetracycline hy¬ 
drochloride {C 22 H 24 N 2 OS' HCI)* 

IDENTIFICATION 

• A. The retention time of the major peak of the Sampfe 
solution corresponds to that of tne Standard solution , as 
obtained In the Assay * 

ASSAY 


Change to read: 

* Procedurę 

Solution A: Di lute 1 ml of phosphoric acid with water 
to 1 L. 


Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

(mini 

Solution A 
(%) 

Solution B 

(%) 

0 

85 

15 

7.5 

60 

40 

7.6 

85 

15 

10 

85 

15 


System suitability solution: 25 pg/mL each of USP 
Anhydrotetracycline Hydrochloride RS, USP 4-Epi- 
anhydrotetracycline Hydrochloride RS, USP Epitetra¬ 
cydine Hydrochloride RS, and USP Tetracycline Hydro- 
cnlortde RS in Solution A 

Standard solution: 1 00 pg/ml of USP Tetracycline Hy¬ 
drochloride RS in Solution A 

Sample solution: Nominally equivalent to 100 pg/mL 
of tetracycline hydrochloride in Solution A from NLT 20 
Capsules, prepared as follows* Transfer a portion of 
Capsule contents, equivalent to 25 mg of tetracycline 
hydrochloride, In to a 250-mL volumetrlc fiask. Dissolve 
with the aid of son if kation, and # dllute with Solution A 
to volume.* (ehh \^ 2 oY 6 ) Pass through a syringe fil ter of 
0<22-pm porę size, discardmg the first 2 mL of the 
filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 15-cm; 3-jim packing LI 
Temperatures 
Column: 50° 

Autosampler: 4° 

Flow ratę: 1 0 mL/min 
Injection volume: 10 pL 
System suitability 

Samples; System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for epitetracydine, 
tetracycline, 4-epianhydrotetracycline, and anhydrote- 
tracycline are 0.9, 1*0, 1.6, and 1.8, respectively*] 
Suitability requirements 
Tailing factor: NMT 1 *5, Standard solution 
Resolution: NLT 2*5 between epitetracydine and tet- 
racycline; NLT 2.5 between anhydrotetracycline and 
4-epianhydrotetracycline, System suitability solution 
Reiative standard deviation: NMT 1*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of tet- 
racycline hydrochloride (C 22 H 24 N 2 OS ■ HCI) in the por- 
tinn of Capsnles takpn: 

Result - (r u /n) x (Cd Cu) x P x F x 100 

fu - peak response of tetracycline from the Sample 
solution 

fj = peak response of tetracycline from the 
Standard solution 

Cj - concentration of USP Tetracycline 

Hydrochloride RS in the Standard solution 
(Mg/mL) 

Cu = nominał concentration of tetracycline 

hydrochloride in the Sample solution (pg/ml) 

P = potency of USP Tetracycline Hydrochloride RS 
(jig/mg) 

f = correction factor, 0*001 mg/pg 

















wiNtrwr u f U*TU J 


Acceptance criteria: 90*0%~1 25.0% 

PERFORMANCE TESTS 
* DrSSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 

Apparatus 2: 75 rpm. Maintain a distance of 45 ± 5 
mm between the blade and the inside bottom of the 
vesse I. 

Times: 60 min; 90 min for 500-rng Capsules 
Detector: UV 276 nm 

Standard solution: USP Tetracydine Hydrochioride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable fUter* 

Analysis: Determine the amount of tetracydine hydro- 
chloride (G^H^N^Ga* HO) dissolved by uslng UV ab- 
sorption on portions of the Sample solution suitably di- 
luted with Medium, if necessary, in comparison with a 
Standard solution having a known concentration of 
USP Tetracydine Hydrochioride RS. 

Tolerances: NLT 80% (Q) of tetracydine hydrochioride 
(C 22 H^ 4 N 2 Oa^ HO) is dissolved. 

Test 2: If the product complies with this test, the labei- 
ing indicates that the product meets USP Dissolution 
Test 2 : 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 75 rpm. Maintain a distance of 45 ±5 
mm between the blade and the inside bottom of the 
vessei. 

Times: For Capsules labeled to contain 250 mg: 30 
and 60 min; for Capsules labeled to contain 500 mg: 
30, 60, and 90 min 
Detector: UV 276 nm 

Standard solution: USP Tetracydine Hydrochioride RS 
in Medium 

Sample solution: At the times specified, withdraw a 
known volume of the solution under test, and pass it 
through a suitable filten Difute with Medium, if neces- 
sary. Replace the volume withdrawn with the same 
amount of Medium, pre-heated at 37.0 ± 0.5°, 

Blank: Medium 

Tolerances: See Tobie 2 and Tobie 3, 


labie 2 


For Capsules Labeled to Contain 250 ma 

Time (mini 

Amount Dissolved 

30 

NLT 60% (O) 

60 

NLT 85% (0) 


Table 3 


For Capsules Labeled to Contain 500 mn 

Time (mini 

Amount Dissolved 

30 

NLT 50% (0) 

60 

NIT 70% (Ol 

90 

NIT 85% (01 


a Uniformity of Dosage Units (905): Meet the 
regulrements 

IMPURIT1ES 
* Organic Impurities 

Solution A, Solution B, Mobile phase, Sample solu¬ 
tion, and Chromatographk system: Proceed as dh 
rected in the Assay. 

System suitability solution: 25 jjg/mL each of USP 
Anhydrotetracycline Hydrochioride RS, USP 4-Epi- 
anhydrotetracycline Hydrochioride RS, USP Epltetra- 
cycline Hydrochioride RS, and USP Tetracydine Hydro- 
chloride RS in Solution A 


Standard solution: 0.5 pg/mL of USP Anhydrotetra- 
cydine Hydrochioride RS, 3 pg/mL each or USP 4-Epi- 
anhydrotetracydine Hydrochioride RS and USP Epitefra- 
cycline Hydrochioride RS, and 0.1 pg/mL of USP 
Tetracydine Hydrochioride RS in Solution A 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2.5 between epitetracydlne and tet¬ 
racydine; NLT 2.5 between anhydrotetracycline and 
4-epianhydrotetracydine 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each specified impurity in 
the portion of Capsules taken: 

Result = (ru/rs) x (C s /Ci>) x P x 100 

tu - peak response of each specified impurity from 
the Sample solution 

Cs = peak response of corresponding USP Reference 
Standards from the Standard solution 
Cs - concentration of corresponding USP Reference 
Standards in the Standard solution (pg/mL) 

Cu - nominał concentration of tetracydine 

hydrochioride in the Sample solution (pg/mL) 

P ~ potency of corresponding USP Reference 
Standards 

Calculate the percentage of each unspecified impurity 
In the portion of Capsules taken: 

Result ^ (ru/rs) x (Cs/Cu) x P x fx 100 

fu ~ peak response of each unspecified impurity 
from the Sample solution 
rs - peak response of tetracydine from the 
Standard solution 

Cs - concentration of USP Tetracydine 

Hydrochioride RS in the Standard solution 
(pg/mL) 

Cu - nominał concentration of tetracydine 

hydrochioride in the Sample solution (tig/mL) 

P ~ potency of USP Tetracydine Hydrochforiae RS 
CM-g/mg) 

F - correction factor, 0.001 mg/jiig 
Acceptance criteria: See Table 4. Disregard any impu- 
rlty peaks less than 0.05%. 


Table 4 


Na me 

Relat3ve 

Retention 

Time 

Acceptance 

Criteria, 

NIV1T f%) 

Eoitetracydine 3 

0.9 

3.0 

Tetracydine 

1.0 

_ 

4-Eoian hydro tet rac yc 1 i ne b 

1.7 

3.0 

Anhvd r otetrac vd i ne £ 

1.8 

0.5 

Unspecified imourity 

.— 

0.1 


11 (4fl r 4a5,5aS,65,12aS)-4-(Dimethylamino)-3,6,10,12,12a-pentahydroxy-6- 
methyl-1 ,11 -dfoj(o-1,4,4a,S,Sa,6,11,12a-octahydrotetracene-2-carboK- 
amide. 

11 <4 fl, 4 a S ( 12a S)-4-( Di me t hy la m i n o) - 3,10, H, 12a - tetra hy droxy-ó- m ethy I-1, 

12-dioxo1 ,4,4a,5,12,12a-Texahydrotetracene-2-carbo>«cimide. 
c (4S,4aS,12a J)-4-(Dimethy lamino J-3,10,11,12a-tetra hydrGxy~ó-methy 1-1, 

12-dfoxo-l ,4,4a r 5,12,12a4iexahydrotetracene-2-carbaxamide. 

ADDITIONAL REQUIREMENT5 

■ Packaging and STORAGE: Preserve in tight, light-resistant 
contalners. 

* Labeling; When morę than one Dissolution test is given, 
the labeling States the test used only if Test 1 ls not used. 
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P USP RirEREHCE STANDARDS (11) 

USP AnhydrotetracycHne Hydrochloride RS 
USP 4-EpIanhydrotetracycltne Hydrochtoride R$ 
USP Epi tetracydine Hydrochloride RS 
USP Tetracydine Hydrochloride RS 


Tetracydine Hydrochloride for Injeetion 

» Tetracydine Hydrochloride for Injeetion is sterile 
Tetracydine Hydrochloride or a sterile, dry ma¬ 
turę of sterile Tetracydine Hydrochloride, one 
form of which contains Magnesium Chloride or 
macjnesium ascorbate and one or morę suitable 
buffers, and may contain one or morę suitable 
preservatives, solubilizers, stabilizers, and anes- 
thetic agents, and the other form of which con¬ 
tains one or morę suitable stabilizing agents. It 
contains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
C22H24N2O8 ■ HCI. 


Change to read: 

Packaging and storage—Preserve as described in *Pack- 
aging and Storage Reąuirements (659), Injeetion Packaging, 
Packaging for constitution * (C n protected from light, 

Labeling— Label Tetracydine Hydrochioride for Injeetion 
that contains an anesthetre agent to indicate that it is in- 
tended for intramuscular administration only. 

USP Reference standardu (11)— 

USP Tetracydine Hydrochloride RS 

USP 4-EpianhydrotetraeycRne Hydrochloride RS 

USP Endotoxin RS 

Constituted solution —At the time of use, it meets the 
reguirements for Injections and implanted Drag Products (1), 
Specifk Tests, Compieteness and darity of Solutions. 
Identification— The chromatogram of the Assay prepara- 
tion obtained as directed in the Assay exhibits a major peak 
for tetracydine, the retention time of which corresponds to 
that eahibited in the chromatogram of the Standard prepa- 
ration obtained as directed in the Assay, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.5 USP Endotoxin Unit per mg of tetracydine hydro¬ 
chloride, 

Sterifity Tests (71)—It meets the reąuirements when 
tested as directed for Membranę Fil trat ion under Test for Ste- 
rifity of the Product to be Examined t Fluid D being used in- 
stead of Fluid A. 

pH (791): between 2.0 and 3,0, in a solution containing 
10 mg per mt 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, tn a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 5,0% of its weight, 

Particulate Matter in Injections (788): meets the re- 
quirements for $maH-volume injections. 

Limit of ^epianhydrotetracycline —Using the Diluting 
solvent, C hromatographk system, and Procedurę set forth in 
the Assay , chromatograph a Standard solution prepared by 
dissolving an accurately weighed quantity of USP 4-Ept- 
anhydrotetracydine Hydrochloride RS in Diluting solvent to 
obtain a solution having a known concentration of about 
15pg per mL Using the chromatogram so obtained and 
the chromatogram of the Assay preparation obtained as di- 


a r hy d rotetra tyci i n e hydrochloride in the Tetracydine Hydro- 
difonde for Injeetion taken by the formula: 

(10Q/7)(r tf /rs) 

in which C* is the concentration, in m per mL, of USP 
4-Epianhydrotetracydine Hydrochloride RS in the Standard 
solution; T is the quantity, in mg, of tetracydine hydrochlo- 
ride in the portion of Tetracydine Hydrochloride for injec- 
tion taken to prepare the Assay preparation , based on the 
labeled guantity; and r y and n are the 4-epianhydrotetra- 
cydine peak responses obtained from the Assay preparation 
and the Standard solution, respectively: not morę than 3.0% 
is found, 

Other reguirements—It meets the requirements for UnT 
formity of Dosage Units (905) and for Labeling (7), Labeis and 
Labeling for Injectabfe Products, 

Assay— 

Diluting solvent f Mobile phase , Standard preparation, Reso- 
lution solution, and Chromatographic system—Prepare as di- 
rerted in the Assay under Tetracydine Hydrochloride. 

Assay preparation 1 (where it is represented as being in a 
single-aose Container)— Constitute Tetracydine Hydrocnlo- 
ride for injeetion as directed in the labeling, Withdraw all of 
the wlthdrawable contents, using a suitable hypodermic 
needfe and syringe, and dilute quantitatively and stepwise 
with Diluting soivent to obtain a solution containing about 
0.5 mg of tetracydine hydrochloride per mL. 

Assay preparation 2 (where the label States the quantity 
of tetracydine hydrochloride in a given volume of consti- 
tuted solution}—Constitute Tetracydine Hydrochloride for 
Injeetion as directed in the labeling. Dilute an accurately 
measured voiume of the constituted solution quantitative!y 
with Diluting $olvent to obtain a solution containing about 
0.5 mg of tetracydine hydrochloride per mL. 

Procedurę—Troceed as directed in the Assay under Tetra¬ 
cydine Hydrochloride . Calculate the quantity, in mg, of 
Cjl?H 24 N 2 Os.HCI withdrawn from the Container, or in the 
portion of constituted solution taken by the formula: 

{L / 0)(CP / 1000)(ry / rj) 

in which I is the labeled guantity, in mg, of C 22 H 24 N 2 OB.HCI 
in the Container, or in the volume of constituted solution 
taken; D is the concentration, in mg of tetracydine hydro¬ 
chloride per mL, of Assay preparation 1 or Assay preparation 
2, based on the labeled guantity in the Container or in the 
portion of constituted solution taken, respectiveiy, and the 
extent of dilution; and the other terms are as defined 
therein. 


Tetracydine Hydrochloride Ointment 

» Tetracydine Hydrochloride Ointment contains 
not less than 90,0 percent and not morę than 
125,0 percent of tne labeled amount of 
C22H24N2O0 - HCI. 

Packaging and storage—Pres erve in well-dosed contain- 
ers, preferably at controTled room temperaturę. 

USP Reference standards (11)— 

USP Tetracydine Hydrochloride RS 
USP 4-Epianhydrotetracycline Hydrochforide RS 
Identification—The chromatogram of the Assay prepora - 
tion obtained as directed in the Assay exhibits a major peak 
for tetracydine, the retention time of which corresponds to 
that exhibited in the chromatogram of the Sfondord prepa- 
ration obtained as directed in tne Assay , 







Minimum fili {755): meets the reguirements. 

Wat er De term mat ion, Melhod l (921): not morę than 
1 -0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used m place of methanol in the titration vessel 

A ssay— 

Diiutirtg sokent, Mobile phase, Resolution solution , and 
Chromotographic system— Prepare as directed in the Assay 
under Tetracycline Hydrochloride. 

Assay preparation —Transfer an accurately weighed por- 
tion of Ointment, equivalent to about 300 mg dr tetracy- 
cline hydrochloride, to a glass-stoppered conical fiask, add 
20 mL of cyclohexane, and shake. Add 35 mL of methanol, 
and sonicate for about 20 minutes. FiJter this solution into a 
100-mL volumetric fiask, and rinse the sides of the conical 
fiask with 40 mL of methanol, filtering the rinsing through 
the filter into the volumetric fiask. Difute with methanol to 
volume, and mbc Transfer 2*0 mL of this solution to a 
50-mL volumetric fiask, difute with Diiutirtg solvent to vol- 
ume, and mix. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Tetracycline Hydrochloride RS quantitativdy 
in methanol to obtain a solution having a known concentra- 
tion of about 1 mg per mL. Transfer 6.0 mL of this solution 
to a 50-mL volumetric fiask, dii u te with Diluting solyent to 
volume, and mix. This solution contains about 0.12 mg of 
USP Tetracycline Hydrochloride RS per mL. 

Procedurę—Proceed as directed in the Assay under Tetra- 
cydine Hydrochloride. Ca kula te the guantity, in mg, of 
C 22 H 24 N 2 O 8 ■ HO in the portion of Ointment taken by the 
formula: 

2.5CP(rułn) 

in which the terms are as defined therein. 


Tetracycline Hydrochloride Ophthalmic 
Ointment 


DEFINITION 

Tetracycline Hydrochloride Ophthalmic Ointment contains 
NLT 90,0% and NMT 125*0% of the labeled amount of 
tetracycline hydrochloride (CajH^^Oa * HCI). 

IDENTIFICATION 

■ A. The retention tlme of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

o Procedurę 

Solution A: 0,1 M ammonium oxalate 
Solution B: 0,2 M dibasic ammonium phosphate 
Diluent: Dimethylformamide and Solution A (270:680) 
Mobile phase: Dimethylformamide, Solution A, and 5o- 
lution B (270:680:50). Adjust, If necessary, with 3 N am¬ 
monium hydroxide or 3 N phosphoric acid to a pH of 
7,6-7.7. 

System suitability solution: 100 pq/mL of tetracycline 
hydrochloride and 25 pg/mL of USP 4-Epianhydrotetra- 
cyclrne Hydrochloride RS in Diluent 
Standard stock solution: 1 mg/mL of USP Tetracycline 
Hydrochloride RS in methanol 
Standard solution: 0.12 mg/mL of USP Tetracycline Hy- 
drochforide RS from Standard stock solution in Diluent 
Sample stock solution: Nominally 3 mg/mL of tetracy- 
cfine hydrochloride prepared as follows. Transfer a por¬ 
tion of Ophthalmic Ointment, containing nominally 
300 mg of tetracycline hydrochloride, to a glass-stop¬ 
pered conical fiask. Add 20 mL of cyclohexane, and 
shake, Add 35 mL of methanol, and sonicate for 20 


min. Filter this solution into a 100-ml volumetric fiask, 
and rinse the sides of the conical fiask with 40 mL of 
methanol, filtering the rinsing into the vo!umetric fiask. 
Dllute with methanol to voiume. 

Sample solution: Nominally 0.12 mg/mL of tetracycline 
hyarochioride in Diluent from Sample stock 50 /at/on 
Chroma tog raphic system 
(See Chromatogropny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Columns 

Guard: 4.6-mm x 3-cm; 10-pm packing L7 
Analytical: 4,6^mm x 25-cm; 5- to 10-pm packing L7 
Ffow ratę: 2 mL/rnin 
injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę-—T he relative retention times of 4-epianhydrote¬ 
tracycline and tetracycline are 0.9 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 1.2 between 4-epianhydrotetra- 
cycllne and tetracycline. System suitability solution 
Relative standard devlatlon: NMT 2.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of tet- 
racycline hydrochloride (C 32 H 24 N 2 OB ■ HCI) in the por¬ 
tion of Ophthalmic Ointment taken: 

Result = (ru/fs) x (Q/Cu) x P x F x 100 

fu == peak response of tetracycline from the Sample 
solution 

r s - peak response of tetracycline from the 
Standard solution 

Cs = concentradon of USP Tetracycline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of tetracycline 
hydrochloride in the Sample solution 
(mg/mL) 

P - potency of USP Tetracycline Hydrochloride RS 
(pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance crlteria: 90,0%-125.0% 

SPECIFIC TESTS 

* Sterility TESTS (71): Meets the requirements 

* Other Requirements: It meets the requirements in 

Ophthalmic Products—Quality Tests (77 1). 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storace: Preserze in collapsible 
ophthalmic ointment Lubes, 

* USP Referince Standards (11) 

USP 4-Epianhydrotetracycline Hydrochloride RS 
CuHuMzOj ■ HCI 462.88 
USP Tetracycline Hydrochloride RS 


Tetracycline Hydrochloride Solubie 
Powder 


» Tetracycline Hydrochloride Solubie Powder con¬ 
tains not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
C22H 24 N 2 0 8 • HCI. 


USP Monographs 






Pacltagimg and sforage —Presen/e In tight containers, 
Labeling— La beJ It to indicate that it is mtended for yeteri- 
nary use only. 

USP Referentce standards (11)— 

USP Tetracycline Hydrochloride RS 

Identification—Shake a suitable quanttty of Powder with 
methanol to obtain a solution containing the equivalent of 
1 mg of tetracycline hydrochloride per mL, and filten Using 
the filtra te so obtainea as the Test Solution, proceed as di- 
rected under Identification—Tetracyclines (193). 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
!t loses not morę than 2 . 0 % of its weighf. 

Assay— Transfer an accurately weighed guantity of Powder 
to a nigh-speed blender jar containing an accurately meas- 
ured volume of 0,1 N hydrochloric add, so that the solution 
so obtained contains not less than 150 fig of tetracycline 
hydrochloride per mL, and blend for about 3 to 5 minutes. 
Proceed as directed for tetracycline under Antibiotics — Micro* 
hiat Assays (81), diluting an accurately measured volume of 
this solution quantitatively and stepwise with water to yield 
a Test Dilution having a concentration assumed to be equal 
to the median doseleyel of the Standard. 


Tetracycline Hydrochloride for Topicai 
Solution 


» Tetracycline Hydrochloride for Topicai Solution 
is a dry mixture of Tetracycline Hydrochloride 
and Epitetracycline Hydrochloride with Sodium 
Metabisulfite packaaed in conjunction with a 
suitable aqueous venicle. It contains not less than 
90.0 percent and not morę than 130.0 percent of 
the labeled amount of tetracycline hydrochloride, 
when constituted as directed. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standairds HI)— 

USP Tetracycline Hydrochloride RS 

Identificatioira—Dissolve a suitable guantity in methanol to 
obtain a solution containing 1 mg of tetracycline hydrochlo¬ 
ride per mL, and fil ter, if necessary, to obtain a dear solu¬ 
tion. Using the elear solution as the Test Solution , proceed as 
directed under Identification—Tetracydines (193): the spęd- 
fied result is obtained. 

pH (791); between 1.9 and 3.5, in the solution consti¬ 
tuted as directed in the labeling. 

Loss on drySng (731)—Dry the contents of 1 Container, 
accurately weighed, in a capillary-stoppered bottie in vac- 
uum at a pressure not exceeding 5 mm of mercury at 60° 
for 3 hours: it loses not morę than 5.0% of its weight. 
Conient of epitetracycline hydrochloride— 

Standard solution —Use the Standard preparation prepared 
as directed under the Assay . 

Test solution —O pen the column stopcock of the Chromał- 
ographic column remaining from the Assay preparation in the 
Assay, and collect Lhe eluate rn a low-actinic, 50-mL volu- 
metric fiask until the column runs dry. Use this as the Test 
solution . 

Procedurę —Proceed as directed for Procedurę in the Assay. 
Calculate the guantity, in mg, of epitetracycline hydrochlo- 


ride (C 22 H 241 N 2 OS ■ HCI) in each mL of the constituted Topica! 
Solution taken by the formula: 

0 .002(1 N?f V)(Au/As) 

rn which Au is the absorbance of the solution from the Test 
solution, and the otherterms are defined therein: the auan- 
tity of epitetracycline hydrochloride is between 115.0% and 
140.0% of the quantity of tetracycline hydrochloride found 
as determrned in the Assay , 

Assay— 

Edetote disodium solution —Dissoke 74.4 g of edetate di- 
sodium in about 1 800 ml of water, adjust with ammonium 
hydroxide to a pH of 7,0, dilute with water to 2000 mL, 
and mix. 

Stationary phase —Mix 95 mL of Edetate disodium solution 
and 5 mL of a mixture of glycerlne and poiyethylene glycol 
400 (4:1). 

Afkafine methanol solution — On the day of use, prepare a 
mixture of methanol and ammonium hydroxide (19:1). 

Column support —Suspend 300 g of chrom atographir sili¬ 
ceous earth in 2000 mL of 6 N hydrochloric acid rn a suita- 
bie yessel, and mix for about 15 minutes. Filter, and wash 
the siliceous earth with water until the last washing Is neu- 
trai to moistened litmus paper Suspend the washed sili¬ 
ceous earth in 2000 ml of a mixture of ethyl acetate and 
methanol (1:1), and mix for about 1 5 minutes. Filter, and 
dry the siliceous earth in vacuum at 60° for about 16 hours. 
Weigh, add 0.5 mL of Stationary phase for each g of dried 
siliceous earth, and shake until the column packing is uni- 
formly moist. Storę in a tight Container. 

Chromatographic column ^Prepare as directed under Coh 
umn Partition Chromatography using a 10- x 300-mm 

chromatographic tubę equipped with a solyent reservoir on 
the top and a stopcock on the bottom and packed with 
8 ± 0 ,1 g of Column support. 

Standard preparation ^Transfer about 22 mg of USP Tetra- 
cycline Hydrochloride RS, accurately weighed, Lo a 25-mL 
vo umetric fiask, add 1 mL of methanol, and swirl to dis- 
solve. Dilute with Stationary phase to volume, and mix. 
Transfer 2,0 mL of this solution to a 10-mL volumetric fiask, 
dlljte with Stationary phase to volume, and mlx. Pipet 
2,0 mL of the resulting solution into the Chromatographic 
column , and allow it to permeate the Column support. Add 
20 mL of benzene to the solvent reservoir, and collect Lhe 
eluate at the ratę of about 1 mL per minutę, using a 50-mL 
graduated cylinder as a receiver. When Lhe benzene level 
reaches the top of Column support , add 60 ml of chloroform 
to the solyent reservolr, and continue collecting the eluate 
until 30 mL has been collected. Discard this eluate, and con¬ 
tinue collecting the eluate in a low-actinic, 50-mL yolumet- 
ric fiask. When the chloroform Ieve! reaches the top of the 
Coktmn support , add 10 mL of a mixture of butyl alcohol 
and chloroform ( 1 : 1 ) to the solyent reservoir, and replace 
tire low-actinic, 50-mL volumętne fiask with a 10-mL gradu- 
ated cylinder. Collect 8 mL of the eluate, ciose the column 
stopcock, and transfer the eluate to the low-actinic, 50-mL 
yolumetric fiask. Rinse the graduated cylinder with 2 mL of 
chloroform, and add the rinsing to the yolumetric fiask. The 
eluate in the 50-mL yolumetric fiask is the Standard prepara¬ 
tion. 

Assay preparation —Conśtitute the Topicai Solution as di- 
rected in the labeling. Transfer an accurately measured vol- 
ume of the constituted Topicai Solution, equivalent to about 
4.4 mg of tetracycline hydrochloride, to a 25-mL yolumetric 
fiask, dilute with Stationary phase to volume, and mix. Pipet 
2.0 ml of this solution into the Chromatographic column , 
and allow it to penetrate the Column support. Add 20 mL of 
benzene to the solvent reseryolr, and collect the efuate at 
the ratę of about 1 ml per minutę, using a 50-mL gradu¬ 
ated cylinder as a receiver. When the benzene level reaches 
the top of the Column support , add 60 mL of chloroform to 
the solyent reseryoir, and continue collecting the eluate un- 






til 30 mL ha $ been coltected. Discard this eluate, and eon- 
tinue collecting the eluate in a low-actinic, 50-mL volumet- 
ric fiask. When the chloroform level reaches the top of the 
Cofumn support, add 50 ml of a mixture of butyl alcohol 
and chloroform (1:1) to the solvent reservo*r, and replace 
the low-actinic, 50-mL volumetric fiask with a 10-mL gradu- 
ated cylinder. Collect 8 mL of the eluate, dose the cofumn 
stopcock, and transfer fhe eluate to the low-actinic, SO-mL 
volumetnc fiask, Rinse the graduated cylinder with 2 mL of 
chloroform, and add the rinsing to the volumetric fiask. The 
eluate in the 50-mL wiumetric fiask is the Assay preparation. 
Retain the column for the test for C ontent of epitetracydine 
hydrochloride , 

Procedurę—Add 2.0 mL of Afkafine methanol solution to 
the Standard preparation , and the Assay preparation, dliute 
each with chloroform to volume, and mix. Concomitantly, 
within lGminutes of preparation, detenmine the ab* 
sorbances of these Solutions at the wavefenqth of maximum 
absorbance at about 366 nm, with a suitable spectropho- 
tometer, using chloroform as the blank. Calculate the quan- 
tity, in mg, of tetracycline hydrochloride in each mL of the 
constituted Topical Solution taken by the formula: 

O.QQQ2(WP/VKAu/A$ 

in which IV Is the weight, in mg, of USP Tetracycline Hydro¬ 
chloride R5 taken, P is the potency, in jig per mg, of USP 
Tetracycline Hydrochloride RS, Vi$ the vofume, in mL, of 
constituted Topical Solution taken, and Au and are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation , respectively. 


Tetracycline Hydrochloride Ophthalmic 
Suspension 

» Tetracycline Hydrochloride Ophthalmic Suspen¬ 
sion is a sterile suspension of sterile Tetracycline 
Hydrochloride in a suitable oil. It contains not 
less than 90.0 percent and not morę than 
125.0 percent of the labeled amount of 
C 22 H 24 N 2 O 8 • HCI. 

Packaging and sto ra g e— Pres erve in Ught, light-resistant 
containers of gJass or plastic, containing not morę than 
15 mL. The containers or individual cartons are sealed and 
tamper-proof so that sterility is assured at time of first use. 

USP Referepce standards (II)— 

USP Tetracycline Hydrochloride RS 
USP 4-Epianhydrotetracycline Hydrochloride RS 
Identification —The chromatogram of the Assay prepara- 
Hun obtained as dlrected in the Assay exhsbłts a major peak 
for tetracycline, the retention time of which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in the Assay. 

Sterility Tests (71): meets the reguirements. 

Wat er Determlnafion, Method i (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Assay-^ 

Diluting so!vent, Mobile phase f Standard preparation, Reso- 
tution solution , and Chromatographic system —Prepare as di¬ 
rected in the 4ssay under Tetracycline Hydrochlonde. 

Assay preparation —Transfer an accurateły measured vol- 
ume of Ophthalmic Suspension, equiva!ent to about 50 mg 
of tetracycline hydrochloride, with the aid of 30 mL of cy- 
clohexane to a 125-mL separator, add 30 mL of Diluting soi- 
vent , insert the stopper, and sbake. Allow to sępa ratę, and 
collect the lower layer In a 100-mL vo!umetnc fiask. Repeat 


the extraction with two additional 30-mL portions of Dilut¬ 
ing soivent t combining the extracts in the 100-mL volumet- 
ric fiask. Add Diluting solvent to volume, mix, and f liter. 

Procedurę —Proceed as directed for Procedurę in the Assay 
urder Tetracycline Hydrochloride. Calculate the quantity, in 
mg per mL, of ■ HCI eouivalent in the 

Ophthalmic Suspension taken by the formula: 

(CPłWWufrs) 

in which V is the volume, in mL, of Ophthalmic Suspension 
taken, and the other terms are as defined therein. 


Tetracycline Hydrochloride 
Compounded Orał Suspension 

DEFINITION 

Tetracycline Hydrochloride Compounded Orał Suspension 
contains NLT 90.0% and NMT 110,0% of the labeled 
amount of tetracycline hydrochloride (C^HiiNaOe ■ HCI), 
Prepare Tetracycline Hydrochloride Compounded Orał Sus- 
penston 25 mg/mL as follows (see Pharmaceutical Com- 
pounding—Nonsteriie Preparaiions (795)). 


Tetracydine Hydrochloride 

2.50 □ 

Cetylpyridinium Chloride 

10 mq 

Kanthan Gum 

0.15 a 

Dbasit Sodium Phosphate 

60 mq 

Monobasic Sodium Phosphate 

0,65 a 

Sodium Hvdroxide 

0.30 ci 

Purified Waler 

35 mL 

Suspension Structured Vehlde or Sugar- 
F'ee Suspension Structured Vehide, a suf- 
fident auantity to make 

100 ml 


Dlssolve Di basie Sodium Phosphate and Mono ba sic Sodium 
Phosphate in 25 mL of Purified Water. Separately dissolve a 
uantity of Cetylpyridinium Chloride rn Purified Water and 
i lute, if necessary, with Purified Water to obtain 5 mL of a 
solution containing 10 mg of Cetylpyridinium Chloride. Mix 
this solution with 5 mL of the agueous phosphate solution 
and add the resulting solution, In divided portions, with 
mbcing, to the Tetracycline Hydrochloride in a glass mortar 
to completely wet the powder, and make a smooth pastę. 
Transfer tne remaining 20 mL of the aqueous phosphate so¬ 
lution to a beaker, Using moderate heat, stir to form a 
vortex, and slowly sprinkle the Kanthan Cum into the vor- 
tex to produce a uniform dispersion. Add this dispersion 
to the pastę in the glass mortar, and mix until smooth, 
then aod 20 mL of the Suspension Structured Vehide or 
Sugar-Frcc Suspension Structured Vehicle to the mixture. 
Dissolve the Sodium Hydroxide in 5 mL of Purified Water ; and 
while mixing, slowly add this solution to the prepared 
mixture. Compłete the suspension by adding a sufficient 
quantity of the Suspension Structured Vehicle or Sugor-Free 
Suspension Structured Vehide to make a finał volume of 
100 mL, and pass this finał dispersion through a hand bo- 
mooenizer pnor to transferrina it to the dispensina 
Container, 

ASSAY 
* Procedurę 

Diluent: Dimethylformamide and ammonium oxalate 
(27:68) 

Mobile phase: Dimethylformamide, 0.1 M ammonium 
oxalate, and 0.2 M dibasic ammonium phosphate 
(27:68:5). Adjust, if necessary, with 3 N ammonium hy- 
droxide or 3 N phosphoric add to a pH of 7.6-7.7. 
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System suitability solution: 100 pg/mL of tetracydine 
hydrochloride and 25 fig/mL of USP 4-Epianhydrotetra- 
cycline Hydrochloride RS 

Standard solution: 0.5 mg/ml of USP Tetracydine Hy~ 
drochloride RS in Diiuent 

Sampie solution: Equivalent to 125 mg of tetracydine 
hyorochloride, from Orał Suspension, to a 250-mL volu- 
metric fiask add 200 mL of Diiuent, and shake, Add Difu* 
ent to vo(ume and filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Columns 

Pre-injection guard: 4 ( 6^mm x 3-cm; 10-pm packing 
L7 

Analytical: 4.6-mm x 25-cm; 5-10-pm packing L7 
Flow ratę: 2 mL/min 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The ielalive letention times for 4-epianhydrote- 
tracydine and tetracydine are about 0.9 and 1.0, 
respectiyely*] 

Suitability requirements 

Resolution: NLT 1.2 between the 4-epianhydrotetra- 
cydine and tetracydine peaks, System suitability 
solution 

Relative standard deviatlon: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of tet¬ 
racydine hyclrochloride (CnH^NzOa ■ HCI) in the por- 
tion of Orał Suspension taken: 

Result = (fu/n) x (Cj /Co) x 100 

r v - peak response from the Sampie solution 

^ - peak response from the Standard solution 

Cs = concentration of USP Tetracydine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of tetracydine 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90,0-110.0% 

SPECIFIC TESTS 

. PB (791): 3.5-6.0 

ADDiTIONAL REQUIREMENTS 

* Packacing AND Storage: Package in tight, light-resistant 

Container*. Storę at controiled room temperaturę, and 
protect from freezEng. 

* BeyondUse Datę; NMT 30 days after the datę on which 

it was compounded when stored at controiled room 
temperaturę 

* Labeling: Label it to State the Beyond-Use Dale . tabel it 

to State that it should not be frozen and that it is to be 
well shaken before use. 

* OSP Reeebence Standards (11) 

USP 4-Epianhydrotetracycline Hydrochloride RS 
USP Tetracydine Hydrochloride RS 


Tetracyclinę Hydrochloride Tablets 

» Tetracydine Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
125.0 percent of the labefed amount of 
. HCI 


Packaging and storage —Presen/e in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Tetracydine Hydrochloride RS 
USP 4 -Epianhydrotetracycline Hydrochloride RS 
Identification— The chromatogram of the Assay prepara - 
tion obtained as directed in the Assay exhibits a major peak 
for tetracydine, the retention time of which corresponds to 
that exhrbited in the chromatogram of the Standard prepa - 
radon, obtained as directed in the Assoy. 

Dissolution (711}— 

Medium: water; 900 mL 

Apporatus 2: 75 rpm. Maintain a distance of 45 ±5 

mm between the blade and the inside bottom of the vessel. 

Time: 6Qminutes. 

Procedurę —Determine the amount of CajH^N 2 O s ■ HCI 
dis$olved from UV absorbantes at the wavelength of maxi- 
mum absorbance at about 276 nm of filtered portions of 
the solution under test, suitably diiuted with Dissolution Me¬ 
dium, if necessary, in comparison with a Standard solution 
having a known concentration of USP Tetracydine Hydra¬ 
ch lortde RS in the same Medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 2 2 H 2 *iN 2 Ofl ■ HCI is dissolved in 60 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments. 

Loss on drying (731)— Dry about 100 mg, accurately 
weighed, in vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 hours: it loses not morę than 3.0% of 
its weight. 

Limit of 4-epłanhydrotetracyclme— Using the Diiuting 
sdvent , Chromatographic system , and Procedurę set forth in 
the Assay, chromatograph a Standard solution prepared by 
dissolving an accurately weighed ąuantity of USP 4 -Epb 
anhydrotetracycline Hydrochloride RS in Diiuting $oivent to 
obtain a solution havtng a known concentration of about 
15 pg per mL. Using the chromatogram so obtained and 
the chromatogram of the Assay preparation obtained as di¬ 
rected in the Assay , calculate the percentage of 4-epi- 
anhydrotetracyciine hydrochloride in the Tablets taken by 
the formula: 

(10Q/7)(r y /r,) 

in which C f is the concentration, in \xg per ml, of USP 
4 -Epianhydrotetracycline Hydrochloride RS in the Standard 
solution; fis the guantity, in mg, of tetracydine hydrochlo¬ 
ride in the portion of Tablets taken to prepare the Assay 
preparation , based on Lhe labeled guantity; and r u and r s are 
the 4 -epianhydrotetracycline peak responses obtained from 
the Assay preparation and the Standard solution, respec- 
tively: not morę than 3,0% is found. 

Assay— 

Diiuting solvent f Mobile phase, Standard preparation , Reso- 
iutlon sofution , and Chromatographic system— Prepare as di* 
rected in the Assay under Tetracydine Hydrochloride . 

Assay preparation—' Wetgh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of tetracydine hy- 
drochloride, to a 100-mL volumetric ffask, add 50 mL of Di- 
luting solvent f mix, and sonicate for 5 minutes. Ailow to 
cool, add Diiuting solvent to volume, mix, and fiiter. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Tetracydine Hydrochloride , Calculate the quantity, in 
mg, of C 22 H 24 N 2 O 8 * HCI in the portion of Tablets taken by 
the formula: 

(CP/\0)(ro/rd 

tn which the terrns are as defined therein. 





Tetracycline Hydrochloride and 
Novob1ocin Sodium Tablets 


» Tetracycline Hydrochloride and Novobiocin So¬ 
dium Tablets contain the equivalent of not less 
than 90.0 percent and not morę than 125.0 per- 
cent of the labeled amounts of tetracycline hy¬ 
drochloride {C 22 H 24 N 2 OB • HCI) and novobiocin 
(C 31 H 3 fi N 2 0,,). 

Packaging and sto ragę —Preserve in tfght containers. 
Labefing —Label the Tablets to indicate that they are in- 
tended for veterinary use only. 

USP Reference standard; (11)— 

USP Tetracycline Hydrochloride RS 
USP Novo6iocin RŚ 

Identification —Shake a suitable guantity of finely pow¬ 
dered Tablets with methanol to obtain a solution containing 
1 mg of tetracycline hydrochloride per mL, and filter. Using 
the filtrate as the Test Solution, proceed as direeted under 
Identification—Tetracydines (193), 

Disintegration (701): 60 minutes, simulated gastric fluid 

TS being substituted for water in the test- 
Uniformity of dosage unifs (905): meet the reguire- 
ments for Weight Variation with respect to tetracycline hy¬ 
drochloride and to novobiodn sodium. 

Loss on drylng (731)—Dry about 100 mg, accurately 
weighed, of finely powdered Tablets in a capillary-stoppered 
botfie in vacuum at a pressure not exceeding 5 mm of mer- 
cuiy at 60° for 3 hours: it loses not morę than 6.0% of its 
weight 

Limit of 4 epianhydrotetracydine {226} —To an accu¬ 
rately weighed quantity of finely powdered Tablets, equiva- 
lent to about 250 mg of tetracycline hydrochloride, add 
10 mL of 0.1 N hydrochloric acid, and adjust with 6 N am- 
monium hydroxide to a pH of 7-8. Transfer tfils solution 
with the aid of EDTA Bufrer to a 50-ml volumetric fiask, di- 
lute with EDTA Buffer to volume, and mix. Use this solution, 
with out delay, as the Test Solution: not morę than 2.0% is 
found. 

Assay for tetracycline hydrochloride —Proceed as di- 
rected for tetracycline under Antibiotlcs—Microbiai Assays 
(81), except to use Escherichia coli ATCC 10536 as the test 
organism instead of Staphylococcus oureus ATCC 29737 and 
an inoculum composition of about 0.2 mL of stock suspen- 
sion in each 100 mL of Medium 3. Transfer not less than 5 
Tablets to a high-speed blender jar containing an accurately 
measured volume of 0,1 N hydrochloric add, so that, after 
blending for about 3 to 5 minutes, the solution so obtained 
contains not less than 150jjg of tetracycline Hydrochloride 
per mL. Dilute an accurately measured volume of this solu¬ 
tion guantitatively and stepwise with water to obtain a Test 
Dilution having a concentration of tetracycline hydrochloride 
assumed to be equal to the median dose leve! of the Stan¬ 
dard. 


Change to read: 

Assay for noYobiocin —Proceed as direeted for novobtoein 
under Antibhtics—Microbtai Assays (81), blending not iess 
than 5 Tablets for 3 to 5 minutes in a high-speed glass 
blender jar containing 1.0 mL of polysorbate 80 and a suffi- 
cient accurately measured volume of * Buffer R3* f cN i.May- 2017 ) 
to provide a stock solution of convenient concentration. Di¬ 
lute an accurately measured volume of this stock solution 
quantitatively and stepwise with 9 Buffer B.6% c cn 1-^201 n to 
obtain a Test Dilution having a concentration of novobiodn 
assumed to be equal to the median dose level of the Stan¬ 
dard. 


Tetracycline Hydrochloride, Novobiocin 
Sodium, and Prednisolone Tablets 

» Tetracycline Hydrochloride, Novobiocin So¬ 
dium, and Prednisolone Tablets contain not less 
than 90.0 percent and not morę than 125.0 per¬ 
cent of the labeled amounts of tetracycline hy¬ 
drochloride (C 22 HMN 2 OB ■ HCI) and novobiocin 
(C 31 H J 6 N 2 O n ), and not less than 90.0 percent 
and not morę than 110.0 percent of tne labeled 
amount of prednisolone (C 21 H 28 O 5 ). 

Packaging and storage —Preserve in Eight containers. 
Labeling—Label the Tablets to indicate that they are m- 
tended for veterinary use only. 

USP Reference standards (11)— 

USP Tetracycline Hydrochloride RS 
USP Novobiodn RS 
USP Prednisolone RS 

Disintegration (701): 60 minutes, simulated gastric fluid 

TS being substituted for water In the test. 

Uniformity of dosage units (905): meet the require- 
ments for Weight Vonation with respect to tetracycline hy¬ 
drochloride and to noYObiodn sodium and for Content Oni - 
formity with respect to prednisolone. 

Procedurę for content uniformity for prednisolone^ 

Mobile phase f Internol standard solution , and Chromoto- 
graphic system —Prepare as direeted in the Assay under Pred¬ 
nisolone. 

Standard preparation— Prepare as direeted in the Assay for 
prednisolone. 

Test preparadon —Transfer 1 Tablet to a suitable Container, 
add 7 mL of diluted methanol (2 in 7) for each 1.5 mg of 
prednisolone in the Tablet, based on the labeled amount, 
anc allow to stand for 90 minutes, occasionally agitating 
gently to en surę that the Tablet disintegrates. For each 
1,5 mg of prednisolone, add 3.0 mL of Internol standard so¬ 
lution, 12 mL of water-saturated chloroform, and about 
10 glass beads, Securely dose the Container, and shake by 
mechanical means for 30 minutes. Carefully open the Con¬ 
tainer, add 0.5 mL of sodium carbonate solution (1 in 4), 
redose the Container, and shake by mechanical means for 
5 minutes. Centrifuge, remove the upper layer by aspiration, 
discarding the aspirated liquid, and retain the elear chloro¬ 
form layer (Test preparation). 

Procedurę—Proceed as direeted for Procedurę in the Assay 
under Prednisolone, Ca kula te the quantity, in mg, of pred¬ 
nisolone (CztHzbOs) in the Tablet taken by the formula: 

O.OISCUWfo) 

in which the lerms are as defined therejn. 

Limit of 4-epianhydrotetracycHne (226)—To an accu¬ 
rately weighed ąuantity of finely powdered Tablets, equiva- 
lent to about 250 mg of tetracycline hydrochloride, add 
10 mL of 0.1 N hydrochloric add, and adjust with 6 N arcv 
monium hydroxide to a pH of 7.8. Transfer this solution 
with the aid of EDTA Bufrer to a 50-mL vo!umetric fiask, di¬ 
lute with EDTA Buffer to volume, and mix. Use this solution, 
without delay, as the Test Solution: not morę than 2.0% is 
found. 

Other requirements— Tablets respond to the Identification 
test and meet the requrrements of the test for Loss on drying 
under Tetracycline Hydrochloride and Novobiocin Sodium Tab¬ 
lets. 

Assay for tetracycline hydrochloride and Assay for 
novobioc1n —Using Tabfets, proceed as direeted in the As¬ 
say for tetracycline hydrochloride and the Assay for novobiocin 
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under Tetracydine Hydrochłoride and Novobiodn Sodium Tab¬ 
let s, 

Assay for prednisolone— 

Mobile phase t InternaI standard solution, and Chromato - 
graphic system —Prepare as directed in the Assay under Pred¬ 
nisolone. 

Standard preparation —Transfer about 10 mg of USP Pred¬ 
nisolone RS, accurately weighed, to a 100-mL volumetric 
fiask, add 20.0 mL of Internal standard solution , and swirl to 
dissolve, Dilute with water-saturated chloroform to volume, 
and mix. Transfer 15.0 mL of this solution to a suitable eon- 
tainer, add 7 ml of diluted methanol (2 in 7), securely close 
the Container, and shake by mechanical means for 30 min¬ 
utes, CarefuJIy open the Container, add 0.5 ml of sodium 
carbonate solution (1 in 4), reclose the Container, and shake 
by mechanical means for 5 minutes. Centrifuge, remove the 
upper layer by aspiration, discardtng the aspirated liguid, 
and retain the elear chloroform layer (Standard preparation). 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 1,5 mg of prednisolone, to 
a suitable Container containing about 10 glass beads. Add 
3.0 mL of Internal standard solution, 12 mL of water-satu- 
rated chloroform, and 7 mL of diluted methanol (2 in 7), 
securely close the Container, and shake by mechanical 
means for 30 minutes, Carefully open the Container, add 
0,5 mL of sodium carbonate solution (1 in 4), reclose the 
Container, and shake by mechanical means for 5 minutes. 
Centrifuge, remove the upper layer by aspiration, distardrng 
the aspirated liguid, and retain the elear chloroform layer 
(Assay preparation), 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Prednisolone . Calculate the guantity, in mg, of pred¬ 
nisolone (CziH^sOi) in the portion of Tablets taken by the 
formula: 

0.015C(flu / f?s) 

in which the terms are as defined therein. 


Tetracydine Hydrochłoride and 
Nystatin Capsules 

» Tetracydine Hydrochłoride and Nystatin Cap¬ 
sules contain not less than 90.0 percent and not 
morę than 125,0 percent of the labeled amount 
of tetracydine hydrochłoride (C 22 H 24 N 2 O 8 * HCI), 
and not less than 90.0 percent and not morę 
than 155,0 percent of the labeled amount of USP 
Nystatin Units. 

Packaging and storage—Preserve in tight, light-resistant 
conlainers. 

USP Reference standards (11)— 

USP Tetracydine Hydrochłoride RS 
USP Nystatin RS 

Identification—Shake a suitable guantity of Capsule eon- 
tents with methanol to obtain a solution containing about 
1 mg of tetracydine hydrochłoride per mL, and filter. Using 
the fil tratę as the Test Solution , proceed as directed under 
Identification—Tetrocydines <193), 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of tetracydine hydro- 
chjoride (Cz^H^NiO# • HCI) dissolved from UV absorbances 


at the wavelength of maximum absorbance at about 276 
nm of filtered portions of the solution under test, suitabły 
diluted with Dissolution Medium , if neeessary, in eomparison 
with a Standard solution having a known concentration of 
USP Tetracydine Hydrochłoride RS in the same Medium. 

Tolerances —Not less than 70% (Q) ot the labeled amount 
of C 22 H 24 N 2 OS ■ HCI is dissolved in 60 minutes. 

Loss on drying (731)—Dry about 1 00 mg of Capsule con- 
tents, accurately weighed, in a capillary-stappered bottle in 
vacuum at a pressure not exceeding 5 mm of mercury at 
60° for 3 hours: it loses not morę than 4,0% of its weight. 
Limit of 4-epianhydrotetracyciine (226)—To a guantity 
of Capsule contents, equivalent to about 250 mg of tetracy- 
c ine hydrochłoride, add 10 mL of 0.1 N hydrocnloric add, 
and acijust with 6 N ammonium hydroxide to a pH of 7.8, 
Transfer this solution with the a id of EDTA Buffer to a 50-mL 
volumetrlc fiask, dilute with EDTA Buffer to volume, and mix. 
Use this solution, without delay, as the Test Solution: not 
morę than 3.0% is found. 

Assay for tetracydine hydrochłoride —Proceed with 
Capsules as directed in the Assay under Tetracydine Hydro - 
chfonde Capsules. 


Change to read: 

Assay for nystatin— Proceed as directed for Nystatin 
under Antibiotics—Microbial Assoys (81), blending not less 
than 5 Capsules for 3 to 5 minutes in a high-speed blender 
with a sufricient, accurately measured, volume of dimethyl- 
formamide to obtain a solution of convenient concentration, 
Dilute an accurately measured portion of this solution quan- 
titatively with dimethylformamide to obtain a stock solution 
containing about 400 USP Nystatin Units per ml, Dilute this 
stock solution quantrtatively with * Buffer B.6 m icn i to 

obtain a Test Dtlution having a concentration of nystatin as- 
sumed to be equal to the median dose level of the Stan¬ 
dard, 


Tetrahydrozoline Hydrochłoride 



C u H, 6 N 2 -HCI 236.74 

1/Tlmidazole, 4,5-dihydro-2-n,2,3,4-tetrahydro- 
1 -naphthalenyl)-, mon ohyd rochloride; 
2-(1,2,3 l 4-Tetranydro-l-naphthyf)-2-imidazoline monohydro- 
chloride [522*48-5]. 

DEFINITION 


Change to read: 

Tetrahydrozoline Hydrochłoride contalns NLT 98.0% and 
NMT *102.0% av$p*q of tetrahydrozoline hydrochłoride 
(CnHińNi * HCI), calculated on the dried bas is. 

IDENTIFICATION 


Change to read: 

* A. ‘Infrared Absgrption (197): [NOTĘ—Methods de- 
scribed in (197K> or (197A) may be used.]*^^ 







WIN W>IVi I 




£>e/efe tfie fotłowing: 

** B Ultra violet Absorfhon (197U) 

Analytlcal wavelengths: 264 and 271 nm 
Sampte solution; 250ftg/mL in water 
Acceptance cnteria: Absorptivities differs by NMT 
4,0%, calcuiated on tlie clried basis .*usrw 


Add the fotłowing: 

A * B. The retention time of the major peak of the Sampte 
solution corresponds to that of the Standard solution, as 
obtamed in the As$ay. AUS p 4 o 

* C iDENTiRCATfON TESTS—GENERAL (191), Chloride 
Sample solution: 5 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 


C hangę to read : 

* Procedurę 

A Buffer* 2.64 g/L of dibasic ammonium phosphate in 
water, adjusted with ammonium hydrcmde to a pH of 
9,0 

Mobile phase: Acetonitrile and Buffer (t 5:85) 

Standard solution: 0*025 mg/mL of USP Tetrahydrozo- 
fine Hydrochloride RS in water 

Sampte solution: 0.025 mg/mL of Tetrahydrozoline Hy¬ 
drochloride in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: IJV 210 nm 

Cotumn: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 37° 

Flow ratę: i *2 mL/min 
Injection voIume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Refative standard deviation: NMT 0*73% 

Anaiysis 

S amples: Standard solution and Sample solution 
Calculate the percentage of tetrahydrozoline hydrochlo- 
ride (CuH&hb • HCI) in the portion of Tetrahydrozoline 
Hydrochloride taken: 

Result = (rufa) x (Cs/Q) x 100 

r u = peak area from the Sample solution 
=s peak area from the Standard solution 
C 5 - concentration of USP Tetrahydrozoline 

I (ydrochloride RS in the Stunduid sotuUon 
(mg/mL) 

Cy - concentration of Tetrahydrozoline 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried 

basis^yj^ 

IMPURITfES 

* Residue on Icnition (281): NMT 0.1% 

Delete the foltowing: 

# * Heavy Metals (231) 

Sample; 0.40 g 

Anaiysis; Dis$olve the Sample in 23 mL of water, and 
adcf 2 ml of 1 N acetic acid. 


Acceptance criteria: NMT 50 ppm* (owtu ia> 


Delete the fotłowing: 

ORDINARY IMPURITIES (466) 

Sample solution: Methano! 

Standard solution: MethanoE 

Eluant: Methanof, olacial acetic acid, and water (8:1:1) 
Vfsualization: 3, foTlowed by over 5 pray§ng with hydro- 
gen peroxfde TS. 

[Notę—C over the thin-layer chromatographic piąte with 
a glass piąte to slow fading of the spots*]*^^ 

Add the following: 

A * Organic Impurities 

Diluent: Methanot and 1 M sodrum hydroxide (75:25) 
Standard solution: 0.1 mg/mL of USP Tetrahydrozoline 
Hydrochloride RS in Diluent 

Sample solution: 100 mg/mL of Tetrahydrozoline Hy¬ 
drochloride in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 
Column: 25-m x 0.32-mm; 1.O-pm coating of Cl 
Temperatures 
Injection port: 220° 

Detector: 220^ 

Column: See Table L 


Tobie 1 


Inrtial 

Temperaturę 

n 

Temperaturę 

Ramp 

f7mln) 

Finał 

Temperaturę 

C°) 

Hałd Time at 
Finał 

Temperaturę 

(min) 

160 

0 

160 

— 

8 

160 

20 

220 

4 


Carrier gas: Helium 
Flow ratę: 2.5 mL/min 
Injection vofume: 1 pL 
Injection type: Split, 40:1 

System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 3% 
Signal-to-noise ratio: NU 50 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tetrahydrozoline Hydrochloride taken: 

Result = (fy/rs) x (CsfCd) x 100 

Ty = peak area of each impurity from the Sample 
solution 

fs = peak area of tetrahydrozoline from the 
Standard solution 

Ci = concentration of USP Tetrahydrozoline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy = concentration of Tetrahydrozoline 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria; See Tobie 2. Disregard any impu- 
rity peak less than 0,05%* 
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Tahle 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criterla, 

NMT 

a-CyanotetraHne* 

0.5 

OJ 

Tetrahydrozoline^ 

1.0 


Any individua| 
unsperified impurily 

— 

OJ 

Total imourities 

— 

0.2 


a 1,2,3,4-Tetra hydro na phthaleneJ -carboniirlle. 
b 2-f1 ,2,3,4-Teirahydro4 ‘naphthyl)-2-imidazo]tne. 


ALfSP-10 

SPECIFIC TESTS 

• LOSS ON DRYING (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance eriterla: NMT 1.0% 

ADDITIOMAi REQUiREMENTS 
Change ta read; 

O PACKAGING AND Storage: Preserve in tight containers. 
A Storę at controlled room temperaturę.**^ 

• USP Reference Standards (11) 

USP Tetra hydrozoline Hydrochloride RS 


TetrahydrozolSne Hydrochloride Hasał 
Solution 


» Tetrahydrozoline Hydrochloride Nasal Solution 
is a solution of Tetrahydrozoline Hydrochloride in 
water adjusted to a suitable tonicity. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
CiaHuNh-HCI. 

Packaging and storage—Preserve in tight containers. 

USP Ref er e race standards {11)—- 

USP Tetrahydrozoline Hydrochloride RS 
Identification —The UV absorption spectrum of the Nasal 
Solution, diluted with water, if necessary, to a concentration 
of about 1 in 4000, exhlbits maxima and minima at the 
same wavelengths as that of a similar solution of USP Tetra¬ 
hydrozoline Hydrochloride RS, concomitantly measured. 
iVlicrobial enumeration tests (61) and Tests for spęd- 
fied mkroorganisim <62>—It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
mon as aeruginosa . 
pH (791): between 5.3 and 6.5, 

Assay— 

Oxidized nitroprusside reagent —Dissolve 1.0 g of sodium 
nitroferricyanide in water to make 1 0.0 mL (Solution A). Dis- 
solve 1.0 g of potassium ferncyanide in water Lo make 
10.0 ml (Solution fi). Transfer 1.0 mL each of Solution A and 
Solution B to a 100-mL vo3umetric fiask, add 1 mL of sodium 
hydroxide solution (1 in 10), and allow to stand until the 
solution cbanges to a tight yellow color (about 20 to 
30 minutes). Dilute with water to vo[ume, and mix. Storę in 
a refrigerator or keep in an ice bath, and use within 4 hours. 

Standard preparation—D\$$o\ve a suitable guantity of USP 
Tetrahydrozoline Hydrochloride RS, accurately weigbed, in 
water, and dilute quantitatively with water to obtain a solu¬ 
tion having a known concentration of about 100 pg per mL. 


Assay preparation —Transfer an accurately measured vol- 
ume of Nasal Solution, equtvalent to about 1 0 mg of tetra¬ 
hydrozoline hydrochloride, to a 100-mL yolumetrie fiask, di¬ 
lute with water to volume, and mix. 

Procedurę —Transfer 5.0 mL each of the Standard prepara¬ 
tion and the Assay preparation to separate glass-stoppered 
test tubes. Pipet 5 mL of water Into a third tubę to provide 
a blank. To each tubę add 4.0 mL of Oxidized nitroprusside 
reagent , mix, and allow to stand at 30° for 15 minutes. Con¬ 
comitantly determtne the absorbances of the Solutions in 
1-cm cells at the wavetength of maximum absorbance at 
about 570 nm, with a suitable spectrophotometer, using the 
blank to set the instrument Calculate the quantity, in mg, 
of C 13 H^N 2 - HC1 in each ml of the Nasal Solution taken oy 
the formula: 

QMC/V)(Au/As) 

in which C is the concentration, tn jig per mL, of USP Tetra- 
hydrozofine Hydrochloride RS in the Standard preparation , 1/ 
is the volume, in ml, of Nasal Solution taken, and A a and A$ 
are the absorbances of the Solutions from the Assoy prepara¬ 
tion and the Standard preparation , respectively. 


Tetrahydrozoline Hydrochloride 
Ophthaimic SoiytSon 

» Tetrahydrozoline Hydrochloride Ophthaimic So¬ 
lution is a sterile, isotonic solution of Tetrahydro¬ 
zoline Hydrochloride in water. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of CnHiaN; ■ HCI. 

Packaging and storage— Preserve in tight containers. 

USP Refeiremce standards (11)— 

USP Tetrahydrozoline Hydrochloride RS 
IdenfcSf kation—The UV absorption spectrum of the 
Ophthaimic Solution, diluted with dilute hydrochloric acid 
(1 in 100) to a concentration of about 1 In 4000, exhibits 
maxima and minima at the same wavelengths as Lhat of a 
similar solution of USP Tetrahydrozoline Hydrochloride RS, 
concomitantly measured. 

Sterility Tests (71): meets the reijuirements, 
pHI (791): between 5.8 and 6.5, 

Assay— 

Standard preparation —Dissolve a suitable guantlty of USP 
Tetrahydrozoline Hydrochloride RS, accurately weighed, In 
water, and dilute quantitatlvely with water to obtain a solu¬ 
tion having a known concentration of about 500 pg per mL. 

Procedur e—Transfer 2.0 mL of Standard preparation to a 
50-mL yolumetrie fiask. Transfer an accurately measured vot- 
ume of Ophthaimic Solution, equivalent to about 1 mg of 
tetrahydrozoline hydrochloride, to a second 50-mL fiask, 
and transfer 2 mL of water to a third 50-mL yolumetrie fiask 
te provide a blank. To each fiask add 5.0 mL of bromophe- 
nol blue sodium salt solution (1 in 1000), dilute each fiask 
with potassium biphthalate solution (1 in 100) to yolume, 
and mix. Allow to stand for 20 minutes, and fil ter each mix~ 
turę through a suitable filter paper (Whatman No. 42 or the 
equivafent) that does not absoro the dye, discarding the 
first 15 ml of the fi [tratę. Transfer 20.0 mL of the subse- 
quent filtrate to separate 125-mL separators, and extract 
each solution with four 20-mL portions of chloroform, filter- 
ing each extract through a pledget of glass woof into a 
100-mL yolumetrie fiask. Dilute the combined extracts from 
each solution with chloroform to volume, and mix. Con¬ 
comitantly determine the absorbances of the Solutions in 
1-cm cells at the wavelength of maximum absorbance at 
















ahout 415 nm, with a suitable spectrophotometer, using Che 
blank to set the instrument. Calcu la te the quantify, in pg, of 
CuHisNz - HC! in each mL of the Ophthalmic Solution taken 
by the formula: 

2(CfV)(Ao/A,) 

jn which C is the concentration, in pg per ml, of USP Tetra- 
hydro zoli ne Hydrochlonde RS in the Standard preparation, V 
is the volume, in mL, of Solution taken, and Au and Ai are 
the absorbances of the Solutions from the Ophthalmic Solu¬ 
tion and the Standard preparation, respectively. 


Thalidomide 


£3 O 


C 11 H 10 N 2 O 4 258.23 

1 H4soindole-l,3(2H)’dione, 2 -( 2,6 dioxo-3-piperidinyl)-, 

(±)- 4 

(±)-N-(2,6-Dioxo-3-piperidyl)phthalirnide. 
a-(W-Phthalimido)glutarimide [50-35-1 ]. 

» Thalidomide contains not less than 98.0 per- 
cent and not morę than 101.5 percent of 
CuHioNzO^ calcufated on the anhydrous basis, 

Packaging and storage— Preserve in tight containers, 
protected From light, and storę at controlfed room tempera¬ 
tura. 

USP Reference standards <11)— 

USP Thalidomide RS 

Identification, infrared Absorption {197K). 

MicrobiaJ enumeration tests (61) and Tests for speci- 
fied microorganśsms (62)—The total aerobtc microbial 
count using the Platę Method is not morę than 1000 cfu per 
g, and the total combined molds and yeasts count is not 
morę than 100 cfu per g. 

Water Determination, Method fc {921): not morę than 
0.5%, 

Solvent: anhydrous dimethyl sulfoxide. 


Dek te the folfowlng: 

"Heavy metal*, Method U (231): O.Q02%.« cofflcw ( |^ 2 qib> 

Chromatographic purity— 

Solution A —Prepare a filtered and degassed m?xture of 
water, acetonitrile, and phosphoric acid’(95:5:0.1). 

Solution 8 “Prepare a filtered and degassed mixture of 
water, acetonitrile, and phosphoric acid (85:15:0.1). 

Diluent —Prepare a mixture of water, acetonitrile, and 
phosphoric acid (50:50:0.1). 

Mobile phase —Use variable mrxtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
togrophy (621)), 

Phthalic acid stock solution—Transier about 100 mg of 
phthalic acid to a 100-mL vo3umetric fiask, dissolve in a mix- 
ture of acetonitrile and water (80:5), and dilute with aceto¬ 
nitrile to volume. Mix, and dilute quantitatively, and step- 
wise if necessary, with acetonitrile to obtain a solution 
having a concentration of about 0.1 mg per ml. 

Standard stock solution— Dissoive, with the afd of sonica- 
tion, an accurateiy weighed quantity of USP Thalidomide RS 


in acetonitrile to obtain a solution having a known concen¬ 
tration of about 1 mg per mL. 

Standard solution—Pipet 2.0 mL of the Standard stock so¬ 
lution and 2,0 mL of the Phthalic acid stock solution into a 
100-mL volumetric fiask, dilute with Diluent to volume, and 
mix. Pipet 10.0 mL of this solution into a 100-mL volumelric 
fiask, add lO.OmL of phosphoric acid solution (1 in 100), 
dilute with water to volume, and mlx to obtain a solution 
having a known concentration of about 0.0002 mg of 
phthalic acid per mL. 

Test solution —-Transfer about 100 mg of Thalidomide, ac- 
curately weighed, to a 50-mL volumetnc fiask, and dissolve, 
wiih the a id of sonication, in 40 mL of a mixture of water, 
acetonitrile, and phosphoric acid (50:50:0.1). Dilute with 
Diluent to vo!ume, and mix, Pipet T0,0 mL of this solution 
into a 100-mL yolumetnc fiask, add lO.OmL of phosphoric 
add solution (1 in 100 ), dilute with water to volume, and 
mix. 

Chromatographic system (see Chromatography (621))—The 
lfquid chromatograph is eauipped with a 218-nm detector 
and a 3,9-mm x 15-cm column that contains 4-jam patking 
LI. The flow ratę is about 2 ml per minutę. The chromato¬ 
graph is programmed as follows. 


Time 

(minutesl 

Solution A 
<%\ 

Solution B 
(%) 

Efution 

0 

100 

0 

eąuilibration 

0-15 

100->5Q 

0->50 

linear gradient 

15-20 

50—^100 

50-*0 

linear gradient 

20-30 

100 

0 

Isocrntk 


Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę; the relalive retention 
times are about 0,35 for phthalic acid and about 1.0 for 
thalidomide; the taiiing factor for the phthalic acid and 
thalidomide peaks is not morę than 2 . 0 ; and the relative 
standard deviation determined from the phthalic acid peak 
for replicate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 
200 pL) of the Standard solution and the Test solution into 
the chromatograph, record the ohromatograms, and meas- 
ure the areas For all the peaks. Calcuiate tne percentage of 
each im purity in Thalidomide by the formula: 

50,000(0/ W)(hJr P ) 

in which C P is the concentration, in mg per mL, of phthalic 
acic in the Standard solution; W is the amount, in mg, of 
Thalidomide taken to prepare the fest solution; r, is tne peak 
response for each im purity obtained from the Test solution; 
and r P is the phthalic acid peak response obtained from the 
Standard solution: not morę than 0,1% of any individual im- 
purity is found; and not morę than 0.3% of total impunties 
is found. 

Ordinary impunties (466)— 

Test solution —Dissolve an accurateiy weighed quantity of 
Thalidomide in acetonitrile to obtain a solution having a 
concentration of about 2 mg per mL. 

Standard solution— Disso!ve an accurateiy weighed quan- 
tity of glutaminę in a mixture of acetonitrile andwater ( 1 : 1 ) 
to obtain a solution having a concentration of about 0.1 mg 
per mL. 

Buant: a mixture of methyJene chloride, me than o), and 
acetic acid (75:25:0.05), 

Application volume: 2 pL (Standard solution) and 100 pL 
(Test solution), 

Vfsualization: 4. 

Limit: 0.1%. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and phosphoric add (85:15:0.1). Make 



USP Monographs 








adjustments if necessary (see System Suitability under Chro - 
matography (621)). 

Internai standard preparation —Transfer about 150 mg of 
henacetin, accurately weighed, to a 100-mL yoiumetric 
ask, dissolve in about 80 mL of acetonitriie, dilute with ace- 
tonitrile to yolume, and mix. 

Standard preparation —Dissofye, with the aid of sonica- 
tion, an accurately weighed guantity of U5P Thalidomide RS 
in acetonitrile to obtain a solution baving a known concen¬ 
tration of about 1 mg per mL Transfer 10,0 mL of this solu¬ 
tion and 5.0 mL of Interna! standard preparation to a 100-mL 
yoiumetric fiask, add 10.0 mL of phosphoric acid solution (1 
m 100), dilute with water to volume, and mix, 

Assay preparation —Transfer about 100 mg of 
Thalidomide, accuratefy weighed, to a 100-mL yoiumetric 
fiask, and dissolve, with the aid of sonication, in 80 mL of 
acetonitrile. Difute with acetonitrile to yolume, and mix. Pi¬ 
pet 10.0 mL of this solution and 5.0 ml of Internai standard 
preparation into a 100-mL yoiumetric fiask, add 10.0 mL of 
phosphoric add solution (1 in 100), dilute with water to 
yolume, and mix, 

Chromotographic system (see Chromatography (621»—The 
liquid chroma tograph is eauipped with a 237-nm detector 
and a 3.9-mm x 15-cm column that contains 4-pm packing 
LI. The flow ratę is about 1.0 mL per minutę. Chromato- 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę: the resolution, R, between 
thalidomide and phenacetin is not less than 3,0; the coiumn 
efficiency determmed from the thalidomide and phenacetin 
peaks is not less than 7000 and 9000 theoretical plates, 
respectiyely; the tailing factor is not morę than 2.0; and the 
reiative standard deviation for replicate injections is not 
morę than 1.0%. 

Procedurę —Separately inject egual vo!umes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calcu la te the guantity, in 
mg, of CnHioN^O., in the portion of Thalidomide taken by 
the formula: 

1000 C(Ru/R$) 

In which C is the concentration, in mg per mL, of USP 
Thalidomide RS in the Standard preparation; and Ru and 
are the peak area ratios obtainecl from the Assay preparation 
and the Standard preparation, respectiyely. 


Thalidomide Capsuies 

» Thalidomide Capsuies contain not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of thalidomide (CbHioNzO^), 

Packaging and storage— Preserve in tight containers, 
protecfed from light, at controlled room temperaturę. Do 
not repackage, 

USP Reference standards (11)— 

USP Thalidomide RS 

Identification— 

A: Thin-iayer Chromotographic Identification Test (201)— 
Test solution —Prepare a solution of it in acetonitrile con- 
taintng about 3000 pg of thalidomide per mL. 

Application volume: 5 pl. 

Developing solvent system: a mixture of norma I butyl ace- 
tate, glacial acetic acid, and butyl alcohol (50:25:5). 

B: The relative retention time of the major peak in the 
chromatogram of the Assay preparation corresponds to that 


in the chromatogram of the Standard preparation, as ob- 
tained in the Assay. 

Microbial emi mera tion tests (61) and Tests for speri- 
fied microorganisim (62)—The total aerobtc microbial 
count using the Piąte Method is not morę than 1000 cfu per 
g, and the total combined molds and yeasts count is not 
morę than 100 cfu per g. It meets the requirements of the 
test for absence of Escherichia coli 
Dissolution (711)— 

Medium —Add T.O mL of polyoxyethylene (23) lauryl 
edier solution, prepared by dissolying 50 g in 100 mL of 
water, to 0.225 M hydrocnlonc acid; 4000 mL. 

Apparatus 2: 75 rpm, 

Time: 60 minutes. 

Determine the amount of CnHioNzCh dissolved by em- 
ploying the following method. 

Mobile phase— Prepare as directed in the Assay under 
Thalidomide . 

InternaI standard solution—Prepare a solution of phenace¬ 
tin m acetonitrile contain Ing about 375 pq per mL. Pipet 
20.0 mL of this solution into a 100-mL yoiumetric fiask, add 
10.0 mL of phosphoric add solution (1 in 100), dilute with 
water to yolume, and mfx. 

Standard solution— Dissolve an accurately weighed quan- 
tity of USP Thalidomide RS in acetonitrile to obtain a solu¬ 
tion having a known concentration of about 0.25 mg per 
mL, Pipet 10.0 mL of this solution into a 100-mL yoiumetric 
fiask, add lO.OmL of phosphoric acid solution (1 in 100), 
dilute with water to yolume, and mix. Add 5.0 mL of Inter¬ 
naI standard solution to 20,0 mL of this solution, and mlx. 
This solution contains about 0.02 mg of USP Thalidomide RS 
per mL 

Test solution—Add 5.0 mL of Internal standard solution to 
each 20.0 mL of filtered solution under test, and mix. 

Chromotographic system —Prepare as directed in the Assoy 
under Thalidomide. 

Procedurę —Separately inject equa! yolumes (about 20 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the ar¬ 
eas for tne major peaks. Calculate the quantity, in mg, of 
CiiHtoNzO., dissolved by the formula: 

2500 C(fiu ! Rs) 

in which C is the concentration, in mg per mL, of USP 
Thalidomide RS in the Standard solution; and Ru and Rj are 
the peak area ratios of thalidomide to the internal standard 
ootained from the Test solution and the Standard solution, 
respectivel y, 

Tolerances —Not less than 70% (Q) of the labeled amount 
of CuHioNiO^ is dissolved in 60 minutes. 

Umformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase, Internal standard preparation , Standard 
preparation, and Chromatographic system —Prepare as di¬ 
rected in the Assay under Thalidomide . 

Assay preparation —Remove, as completeiy as possible, 
the contents of not fewer than 20 Capsuies, and weigh ac¬ 
curately. Mix the combined contents, and transfer an accu¬ 
rately weighed portion of the powder, equivalent to about 
50 mg of thalidomide, to a 100-mL yoiumetric fiask, add 
80 mL of acetonitrile to dissolve, and sonicate for about 
20 minutes. Dilute with acetonitrile to yolume, and mix. 
Transfer 20.0 mL of this solution and 5.0 ml of Internal stan¬ 
dard preparation to a 100-mL yoiumetric fiask, add 10.0 mL 
of phosphoric add solution (1 in 100), dilute with water to 
volume, and mix. 

Procedurę —Separately inject equa! vo!umes (about 20 jiL) 
o 4 the Standard preparation and tne Assay preparation into 
the chroma tograph, record the chromatograms, and meas- 





ure the areas for the major peaks. Calculate the quanrity, in 
mg, of thalidomide (CuHtoNzO,*) in the portion of Capsuies 
taken by the formula: 

1000C(Ru//?s) 

in which C is the concentration, in mg per mL, of USP 
Thalidomide RS in the Standard preparotion; and Ru and Rs 
are the peak area ratios of thalidomide to the interna! stan¬ 
dard obtained from the Assay preparotion and the Standard 
preparotion , respectively. 


ThalloMs Chforide Tl 201 Iniection 

» Thallous Chloride Tl 201 Injection is a sterile, 
isotonic, aqueous solution of radioactive thallium 
( 20I T1) in the form of thallous chforide suitable for 
intravenous administration. It contains not less 
than 90,0 percent and not morę than 110.0 per- 
cent of the labeled amount of 2 °ij\ as chloride, 
expre$$ed in megabecquerels (microcuries or mil- 
licuries) per mL, at the time indicated in the la- 
beling, Other Chemical forms of radioactivity do 
not exceed 5,0 percent of the total radioactivity. 

It may contain a preser/a tive or stabilizer* 

Packaging and sto ragę —Preserve in single-dose or multi- 
ple-dose containers. 

Labeling —Label it to mclude the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for Injectable Products : the time and datę of calibration; the 
amount of 201 TI as labeled thallous chloride expressed as to¬ 
tal megabecquerels (microcuries or millicuries) and concen- 
tradon as megabecquereis (microcuries or millicuries) per 
ml at the time of calibration; the expiration datę and time; 
and the statement "Caution—Radioactiye Materia!/' The la- 
befing indicates that in making dosage calculatrons, correc- 
tion is to be madę for radioactiye decay, and also indicates 
that the radioactiye half-life of 2tJ1 TI is 73.1 hours. 

USP Referenci standard* (11 }—* 

USP Endotoxin RS 

Radionuclide Identification (see Rodioactivity (821))—Its 
gamma-ray spectrum is identicai to that of a specimen of 
201 Tl of known purity that exhibits a major photopeak at an 
energy of 167 KeV and a minor photopeak of 1 35 KeV. 
lSacterial Endotoxins Test <85)—The limit of endotoxin 
content is not morę than ] 75/V USP Endotoxin Unii per ml_ 
of the Injection, when compared with the USP Endotoxin 
RS, in which V \% the maximum recommended total dose, in 
mL, at the expiration datę oj time, 

pH (791): between 4.5 and 7,5. 

Radiochemkal purity —Soak a 2,5- x 15.0-cm ceflulose 
polyacetate strip in 0.05 M edetate disodium for 45 to 
óOminutes, Remove the strip with forceps, taking care to 
handle the outer edges only. Place the strip between two 
absorbent pads, ano biot to remove excess solution. Apply 
not less than 5 pL of a previously mixed solution consisting 
of equal volumes of Injection and 0.05 M edetate disodium 
to the center of the blotted strip, and mark the point of 
application, Attach the strip to the support bridge of an 
electropboresis chamber containing equal portlons of 0.05 
M edetate disodium in each side of the chamber. Ensure 
that each end of the strip is in contact with the 0,05 M 
edetate disodium, Attach the chamber cover, and perform 
the electrophoresis at 250 volts for 30 minutes. Remove the 
strip from the chamber, and allow to air-dry without blot- 
ting, Using a suitable scanner and counting assembly, deter- 
mine the radioactiyity. Not less than 95.0% of the radioac- 


Eivity on the strip migrates toward the cathode as a single 
peak. 


Change to read: 

Radionurfidic purity *(see RadioactMty (821))# (cwiaway. 

2 oi^>—U sing a suitable counting assembly % ( cn 
determine the radioactiyity of each radionuclidic impurity in 
the Injection by use of a calibrated system. Not less than 
95,0% of the total radioactivity is present as thallium 201. 

In addition, not morę than 2.0% of thallium 200 (half-life is 
26.1 hours), not morę than 0.3% of lead 203 (haff-life is 
52.02 hours), and not morę than 2,7% of thallium 202 
(haIMfe is 12.23 days) are present. 

Content of thallium— 

Standard thallium solution— Transfer 235 mg of thallous 
chloride, aecurately weighed, to a IGOO-mL yolumetric fiask, 
dilute with water to voJume, and mix. Transfer 1.0 ml_ of the 
resulting solution to a 100-ml yolumetric fiask, dilute with 
salinę TS containing 0.9% benzyl alcohol to volume, and 
mlx, Thls standard solution contains 2 pg of thallium per 
mL 

Procedurę —Transfer 1.0-mL portions of the Standard thai- 
Hum solution and the Injection to separate screw-cap test 
tubes. To each tubę add 2 drops of a solution, prepared by 
carefully mixing 18 mL of nitric add and 82 mL of hydro- 
chbric add, and mix, Then add to each tubę 1,0 mL of 
sulfosalicyfic add solution (1 in 10), and mix, Add 2 drops 
of 12 N hydrochloric acid to each tubę, and mix. To each 
lube add 4 drops of rhodamine B solution (50 mg of rhoda- 
mine B diluted with hydrochloric acid to 100.0 mL), and 
mix. Add 1,0 mL of dilsopropyl ether, Screw the caps on 
tighlly, shake the tubes by hand for 1 minutę, aecurately 
timed, releasing any pressure build-up by loosening the caps 
slightly, Reeap the tubes and allow the phases to separate. 
Transfer 0.5 mL of the dilsopropyl ether layer from each 
tubę to clean tubes. Visually compare the ether layers: the 
color of the ether layer from the Injection is not darker than 
that from the Standard thallium solution. 

Iron —)nto separate cavities of a spot piąte, place 0.1 mL of 
the Injection and 0,1 mL of Standard Iron Solution (see Iron 
(241)) diluted with water to a concentration of 5 pg per mL. 
Add to each cavity 0,1 mL of hydroxylaminę hydrochloride 
solution (1 in 10), 1 mL of sodium acetate solution (1 In 4), 
and OJ mL of 0,5% dipyridyl solution (0,5 g of 2,2'- 
dipyridyl dissofved in 100 mL of water containing 0.15 mL 
of nydrochforic add), and mix. After 5 minutes, the color of 
the specimen of Injection is not darker than that of the 
Standard Iron Solution* 

Copper— 

Standard copper solution—D\sso\ve 0.982 g of CuSOj ■ 

5 H 2 O En 1000 mL of OJ N hydrochloric acicf. Transfer 
2.0 mL of this solution to a 100-mL yolumetric fiask, dilute 
with 0.1 N hydrochloric add to vulume, and mlx to obtain 
a Standard solution containing 5 pg of copper per mL 

Procedurę —Into separate cayities of a spot piąte, place 
0.2 mL of the Injection and 0.2 mL of Standard copper solu¬ 
tion. Add to eacli cavity 0.2 mL of water and OJ mL of iron 
thiocyanate solution (1.5 g ferric chloride and 2 g potassium 
thiocyanate dissolved in water and diluted with water to 
100.0 ml). Mix, then add OJ mL of sodium thiosulfate solu¬ 
tion (1 in 100), and again mix. The time reąuired for the 
specimen of Thallous Chloride Tl 201 Injection to decolorize 
is equal to or longer than that observed for the Standard 
copper solution. 

Other reąuirements —It meets the requirements under In- 
jections and tmpianted Drag Products (1), exeept that the In- 
jectlon may be distrlbulecTor dispensed prior to the comple- 
tion of the test for Stenlity, the iatter test being started on 
the day of finał manufacture, and except that Tt ts not sub- 
ject lo the recommendations on Container Content. 
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Change to reod: 

Assay for racU5oactivDty *(see Radloactmty (821 )) 9 tCN \mw 
mi?)—-U sing a suitable countmg assembly * [CN 
determine the radioactivity in MBq (pCi or mCi) per mL of 
Injection by use of a cafibrated system. 


TheophyNine 


o 



r 

»*> 


&HalsU0 2 -Ha0 198.18 

QH 8 N<0 2 ISO ,17 

1 H-Purine-2,6-dione, 3,/-di hydro- 1,3-dimethyl-, 
monohydrate; 

Theophynme monohydrate [5967-84-0]. 

Anhydrous [58-55-9], 

DEFINiTION 

Theophylline eontains one molecule of water of hydration or 
is anhydrous, It eontains NLT 97.0% and NMT 102.0% of 
theophylline (CjHaN.iOa), calcu la ted on the dried bas Is. 

IDENTIFICATION 

• A. Infrared Absorption (197K) 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of tne standard solution, as 
obtained in the Assoy, 

A5SAY 

• PROCEDUR! 

Solution A: 10 mM ammonium acetate prepared as fol- 
lows. Transfer 770,8 mg of ammonium acetate to a 1~L 
volumetric fiask, and dissolve in 80% fiask volume of 
water. Adjust with glacial acetic acid to a pH of 5,5 and 
dilute witn water to voiume. Pass through a suitable 
filter of 0.2-pm porę size. 

Solution B: Methanol 
Mobile phase: See Table 7. 


Table 1 


Time 

tmirn 

Solution A 

(%) 

Solution B 
{%> 

0 

98 

2 

7 

50 

50 

7.3 

10 

90 

8.3 

10 

90 

8.31 

98 

2 

12 

98 

2 


Impurlty stock solution: 0.2 mg/ml of USP Theophyf- 
linę Related Compound F RS in water 
System suitability solution: 1 mg/mL of USP Theophyl- 
line RS and 1 pg/ml of USP Theophylline Related Com¬ 
pound F RS, from tmpurity stock solution , in water. Soni- 
cate as needed to aid in the dissolution. 

Standard solution: 0,2 mg/mL of USP Theophylline RS 
in water 


Sample solution: 0.2 mg/mL of Theophylline in water 
Chromatographic system 
(See Chromatograpny (62]\ System Suitability,) 

Modę: LC 

Detector: UV 270 nm 

Column: 2.1-mm x 10-cm; 1.7-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 0.4 mL/min 
Injection volume: 1 pi 
System suitabfiity 

Samples: System suitability solution and Standard 
solution. 

[NOTĘ—See Table 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between theophylline and theo¬ 
phylline related compound f, System suitability 
solution 

Re!ative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculatp the percentage of theophylline (GHaRtO?) in 
the portion of Theophylline taken: 

Result - (rJn) x ( CsfCu ) x 100 

ru = peak response of theophylline from the Sample 
solution 

a - peak response of theophylline from the 
Standard solution 

Cs = concentratlon of USP Theophylline RS in the 
Standard solution (mg/mL) 

Co = concentration of Theophylline in the Sample 
solution (mg/ml) 

Acceptance errteria: 97.0%-102.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0.15% 

* Organic Impurities 

Solution A, Solution B, Mobile phase, Impurity stock 
solution, and System suitability solution: Proceed as 
directed in the Assay. 

Standard stock solution: 50 pg/mL each of USP Caf- 
feine RS, USP Theophylline RS, USP Theophylline Re¬ 
lated Compound B RS, USP Theophylline Related Com¬ 
pound C RS, USP Theophylline Related Compound D 
RS, and USP Theophylline Related Compound F RS 
Standard solution: 1 jag/mL each of USP Caffeine RS, 
USP Theophylline RS, USP Theophylline Related Com¬ 
pound B RS, USP Theophylline Related Compound C 
RS, USP Theophylline Related Compound D RS, and 
USP Theophylline Related Compound F R5, from Stor?- 
dord stock solution , in water 

Sample solution: 1.0 mg/ml of Theophylline in water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 
Detector 

For unspecified impurities with absorption maxima 
near 220 nm: Uv 220 nm 

For specified impurities and unspecified impurities 
with absorption maxima near 270 nm: UV 270 nm 
Column: 2.1 -mm x 10-cm; 1,7-pm packing LI 
Column temperatura: 40° 

Flow ratę: 0,4 mL/min 
Injection vo!ume: 1 pL 
System suitability 

Samples: System suitability solution and Standard 
solution , 

[Notę—S ee Table 2 for relative retention times.] 
Suitability reąuirements 

Resolution: NLT 1.5 between theophylline and theo¬ 
phylline related compound F, System suitability 
solution 
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Relative standard devlation: NMT 3.0% for each 
peak present tn the Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
For impurities detected at 270 nm 
Caiculate the percentage of caffeine, theophyiline re¬ 
lated compound B, theophyiline related compound 
C, and Lheophylline related compound D in the por¬ 
tion of Theophyiline taken: 

Result - (r y M) x (C$fCv) x 100 

ry - peak response of caffeine, theophyiline related 
compound B, theophyiline related 
compound C, or theophyiline related 
compound D from the Sample solution 
r* = peak response of the corresponding Reference 
Standard from the Standard solution 
Q = concentration of USP Caffeine RS, USP 

Theophyiline Related Compound B RS, USP 
Theophyiline Related Compound C RS, or 
USP Theophyiline Related Compound D RS 
in the Standard solution (mg/ml) 

C u = concentration of Theophyiline in the Sample 
solution (mg/mU) 

Caiculate the percentage of any other tndMdual 
unspecified impurity with absorption maxima near 
270 in the portion of Theophyllme taken: 

Result = (ruffs) x (Cs/Cu) x 100 

ru - peak response of any other indivldual 

unspecified impurity from the Sample solution 
n = peak response of theophyiline from the 
Standard solution 

Cs - concentration of USP Theophyiline RS in the 
Standard solution (mg/ml) 

C u - concentration of Theophyiline in the 5amp/e 
solution (mg/ml) 

For impurities detected at 220 nm 
Caiculate the percentage of any other rndivtdual 
unspecified Impurity with absorption maxima near 
220 in the portion of Theophyiline taken: 

Result = (fu/fj) x (Ci/Co) x 100 

r u - peak response of any other individual 

unspecified impurity from the Sample solution 
r% ~ peak response of theophyiline from the 
Standard solution 

Cs - concentration of USP Theophyiline RS in the 
Standard solution (mg/mL) 

Cu - concentration of Theophyiline in the Sample 
solution (mg/mL) 

Acceptance criteria: 5ee Table 2. Disregard peaks less 
than 0.05%. 


Table 2 


N a me 

Reiafive 

Retention 

Time 

Acceptance 

Criteria, 

NMT Wo\ 

Theophyiline related 
compound C 

0.36 

0.10 

Theophyllfne related 
compound B 

0.63 

0.10 

Theophyiline related 
compound D 

0.69 

0.10 

Theophyiline 

1,0 

—* 

Theophyiline related 
compound 

1.09 

— 


Table Z (ConTmued) 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%1 

Caffeine 

1.20 

0.10 

Any other individual 
unspecified 
impurity 

— 

0.10 

To tal impurities 

— 

0.5 


Mnduded for estabtishing system suitability onły. 


5PECl FIC TESTS 

* Loss ON ORYING (731) 

Analysis: Dry at 105 fl for 4 h. 

Acceptance criteria: The hydrous form loses 
7.5%-9;5% of its weight, and the an hydrous form loses 
NMT 0.5% of its weight 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
rontainers, 

e Labeling; Label rt to jndicate whether it is hydrous or 
anhydrous. 

* USP Reference Standards (l l) 

USP Caffeine RS 
USP Theophyiline RS 

USP Theophyfline Related Compound B RS 
3-Methyl-l H- purine-2,6-dione. 

CS^,Q 2 166.14 

USP Theophyiline Related Compound C RS 
N-(6- AminQ-1,3-dimethyl-2,4-oioxo-1,2,3,4-te- 
tra hy d ro py ri m id i n-5-ył/fb rm a m i d e. 

C 7 H 1 GN 4 O 1 198.18 

USP Theophyiline Related Compound D RS 
Theophyllidine; 

N-Methyl-5-{methylamino)-1 H-imidazole- 
4-carboxamrde. 

GHi 0 N*O 154.17 

USP Theophyiline Related Compound F RS 
Etophylline; 

7-(2-Hydroxyethyl)-1, 3-drmethyl-3,7-dihydro-1 H-purine- 
2,6-dione. 

C 9 Hi2MiO a 224.22 


Theophyiline Capsules 

» Theophyiline Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of anhydrous theophyiline 
(C7HBN4O2). 

Packaging and storage —Preserve in well-dosed contain- 
ers. 

USP Reference standards (11)— 

USP Theophyiline RS 
Identification— 

A: The contents of the Capsules respond to Identification 
tests A and B under Theophyiline Tablets . 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay . 


Induded for estabtishing system suitabfltty anly. 
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Dissolution (711)— 

Medium: water; 900 mL 

Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of C?H & N^0 3 dissolved 
from UV absorbances at the wavelength of maximum ab- 
sorbance at about 268 nm of filtered portions of the solu- 
tion under test, suitably diluted with 0.1 N hydrochioric 
add, if neeessary, in companson with a Standard solution 
having a known concentration of USP Theophyfline RS in 
the same medium. 

Toferances —Not less than 80% (Q) of the labeled amount 
of C ? H b N, 02 is di$solved in 60 minutes. 

Unlformity of dosage units (905); meet the require- 
ments. 

Assay— 

Mobile phase —Prepare a solution containing a mixture of 
water, methanol, and glacial acetic acid (64:35:1). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Theophylline RS in methanol to obtain a 
solution having a known concentration of about 400 pg per 
mL. 

Assay preparation for hord Capsules^ Remoye, as com- 
pletely as possible, the contents of not less than 20 Cap¬ 
sules, weigh, and mix, Transfer an accurately weighed por- 
tion of the powder, equtvalent to about 100 mg of 
anhydrous theophylline, to a 250-mL vofumetric fiask, add 
about 150 mL of methanol, and shake to dis$olve. Dilute 
with methanol to volume, mix, and filter, using a mem¬ 
branę filter. 

Assay preparation for soft C apsules —Cut open 20 Cap- 
sules, and place them in a 200-mL volumetric fiask. Add 
50 ml of 6 N ammonium hydroxide, shake to dissolve the 
contents, add water to voiume, mix, and filter, discarding 
the first 20 mL of the fil tratę. Transfer an accurately meas- 
ured portion of the filtrate, equivalent to about 100 mg of 
anhydrous thecohylline, to a 250-mL voiumetric fiask, add 
methanol to volume, mix, and filter through a membranę 
filter, 

Chromatographic system (see Chromatography (621))—The 
!tquid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packsng 11. The 
flow ratę is about 2 mL per minutę. Chromatograph three 
repficate injections of the Standard preparation , and record 
the peak responses as directed for Procedurę: the relative 
standard deviation is not morę than 2%. 

Procedurę—Separately inject equal volumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the cbromatograms, and meas- 
ure the responses, Caloulate the guantity, in mg, of anhy¬ 
drous theophylline in the portion of Capsule contents taken 
by the formula: 

0*25 C(fy/ r 5 ) 

in which C is the concentration, in pg per mL, of USP Tbeo- 
phytline RS in the Standard preparation, and r y and r$ are the 
peak responses obtained from the Assay preparation and the 
Standom preparation , respectively. 


Theophylline Extended-Release 
Capsules 

» Theophylline Extended-Release Capsules con- 
tain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of an¬ 
hydrous theophylline (C 7 H B N 4 02 ). 


Packaging and storage—Preserve in well-closed Contain¬ 
er. 

Labeling—The fabefing indicates whether the product is in- 
tended for dosing every 12 or 24 hours, and States with 
wnich in vitro Dissolution Test the product complies. 

USP Reference standards (11)— 

USP Theophylline R5 
Identification— 

A: Transfer a ąuantity of Capsule contents, equivalent to 
about 100 mg of anhydrous theophylline, to a suitable conP 
cal fiask, Add 150 ml of methanol, and sonicate until the 
insoluble materia! is dispersed into fine particles. Shake by 
mechanical means for 15 minutes, and filter into a 250-mL 
volumetric fiask. Dilute with water to volume, and mix. Pi¬ 
pet 5 mL of this solution into a 200-mL volumetric fiask, 
dilute with 0.1 N hydrochioric acid to volume, and mix: the 
UV absorption spectrum of the solution so obtained exhibits 
maxima and minima at the same wavelengths as that of a 
similar solution of USP Theophylline RS, concomitantly 
measured. 

B: The retenlion linie of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay . 

Dissolution (71 1}-“[note—T he following tests, which were 
assigned numbers chronologicafly, are placed in groups cor* 
responding to product dosing inten/als. Thus, individual 
tests do not necessarily appear in numerical order] 

FOR PRODUCTS LABELED FOR DOSING EVERY 12 HOURS— 

test i—If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test T Proceed as 
directed for Method B under Apparatus 1 ond 2 f Delayed - 
Release Dosage Forms, except to use Acceptance Tobie 2. 

Medium: pH 1.2 simulated gastric fluid (without pep- 
$in) for the first hour; pH 6.0 phosphate buffer (see Buffer 
Solutions in the section Reagents , łndicators, and Solutions); 
900 mL. 

Apparatus 2: 50 rpm. 

Procedurę— De term ine the amount of C?HbN 4 0 2 dissoJved 
from UV absorbances at the wavelength of maximum ab- 
scrbance at about 271 nm on filtered portions of the solu¬ 
tion under test, diluted with Medium f if necessary, in com- 
parison with a Standard solution havmg a known 
concentration of USP Theophylline RS in the same Medium . 

Times and Toferances— The percentage of the labeled 
amount of C 7 HsN 4 02 dissolved at the times given conforms 
to Acceptance Tobie 2. 


Time fhours} 

Amount dissolved 

1 

between 3% and 15% 

2 

between 20% and 40% 

4 

between 50% and 75% 

6 

between 65% and 100% 

8 

not less than 80% 


TEST 2— If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

pH 4.5 Phosphate buffer— Dissolve 6.8 g of monobasic po- 
tassium phosphate in 750 ml of water, mix, and dilute with 
water to 1000 mL. Adjust with either 1 N hydrochioric acid 
or 1 N sodium hydroxide to a pH of 4,5 ± Ó.05. 

Medium; pH 4.$ Phosphate buffer; 900 mL. 

Apparatus 2: 75 rpm. 

Procedurę—Proceed as directed under Test h 
Times and Toterances—The percentages of the labeled 
amount of C?HbN^ 0 7 dissolved at the times specified can¬ 
to rm to Acceptance fobie 2. 
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Time (hoursl 

Amount dissolyed 

1 

between 10% and 30% 

2 

between 30% and 55% 

4 

between 55% and 80% 

8 

not fess than 80% 


test 3' -If the product complies with this test, the labeling 
indicates that it meets USP Dtssolution Test 3 . Proceed as 
directed for Method B under Apparatus 1 and 2, Delayed- 
Reiease Dasage Forms, exeept to use Acceptance Tobie 2. 

Medium: pH 1.2 simulated gastric fluid (without pep~ 
sin) for 1 hour; pH 7.5 simulatedintestinal fluid (without 
enzynne); 900 mL 

Apparatus 2: 50 rpm. 

Procedurę —Proceed as directed under Test L 
Times and Tbteronces—The percentage of the labeled 
amount of C?HbN ^02 dissolved at the times qiven conforms 
to Acceptance Tobie 2. 


Time Uiours) 

Amount dissolyed 

1 

between 1% ancf 17% 

2 

between 30% and 60% 

3 

between 50% and 90% 

4 

not less than 65% 

7 

not Jess than 85% 


mix, and adjust with dilute hydrochlonc acid or sodium hy- 
droxide to a pH of 4.5. 

Medium; Phosphate buffer; 900 mL. 

Apparatus 2: 50 rpm. 

Procedurę —Proceed as directed under Test h 

Times and Toieronces —The pereentages of the labeled 
amount of C/HsNjOz dissolyed at the times spedfied eon- 
form to Acceptance Tobie 2. 


__ Time fhours> _ Amount dissolyed _ 

1 between 10% and 40% 

2 between 35% and 70% 

4 between 60% and 90% 

8_not less than 85% 

TEST a—If the product complies with this test, the labeling 
indicates that it meets USP Dtssolution Test 8. 

Medium: pH 7.5 simulated intestinal fluid (without em 
zyme); 900 mL. 

Apporatus 1: 100 rpm. 

Procedurę —Proceed as directed under Test h 

Times and Toieronces —The pereentages of labeled 
amount of C/HaNaOz dissolyed at the times spedfied con- 
form to Acceptance Tobie 2. 


test a —If the product complies with thrs test, the fabeling 
indicates that it meets USP Dtssolution Test 4. Proceed as 
directed for Method A under Apparatus 1 and 2, Delayed- 
Release Dosoge Forms , except to use Acceptance Tobie 2. 

Medium: pH 3.0 phosphate buffer prepared by adjust- 

ing 0.05 M potassium phosphate buffer with phosphorit 
acid to a pH of 3.0 ± 0.05, for the first 3 J /z hours, followed 
by the addition of 53 M sodium hydroxide to adjust to a 
pH of 7.4 ± 0.05; 900 mL 
Apparatus 2: 50 rpm. 

Procedurę —Proceed as directed under Test 1. 

Times and Toieronces —The percentage of the labeled 
amount of C7H1N4O2 dissolvea at the ttmes given conforms 
to Acceptance Tobie 2. 


Time (hoursl 

Amount dissolyed 

1 

between 13% and 38% 

2 

between 25% and 50% 

3.5 

between 37% and 65% 

5 

between 85% and 115% 


TEST 5— -If the product complies with this test, the labellng 
indicates that it meets USP Dtssolution Test 5. 

Medium, Apporatus, and Procedurę —Proceed as directed 
under Fest 4. 

Times and Toieronces —The percentage of the labeled 
amount of C/HbN.iOz dissolyed at the times given conforms 
to Acceptance Tobie 2. 


Time fhoursl 

Amount dissolyed 


1 

between 10% and 30% 


3.5 

between 30% and 60% 


5 

between 50% and 80% 


7 

not less than 65% 


10 

not less than 80% 



TEST 7-—If the product complies with this test, the labeling 
indicates that it meets USP Dtssolution Test 7. 

Phosphate buffer —Dissolve 40.8 g of monobasic potas¬ 
sium phosphate in 6 L of water, add 667 mg of octoxynol 9, 


Time {hoursl 

Amount dissolyed 

1 

between 3% and 30% 

2 

between 15% and 50% 

4 

between 45% and 80% 

6 

not less than 70% 

8 

not less than 85% 


TEST 9-—If the product complies with this test, the labeling 
indicates that it meets USP Dtssolution Test 9. 

Medium 1: 0.1 N hydrochloric acid; 900 mL. 

Medium 2: simulated intestinal fluid (without enzyme) 1 
900 mL y h 

Apporatus 1: 50 rpm. 

Determine the amount of theophylline dissolyed at the 
times spedfied, using Medium 1 for the first hour and Me - 
dium 2 for the next Five hours. 

Procedurę—Proceed as directed under Test 7, 

Times and Toieronces —The percentage of the labeled 
amount of C/HahbOz dissolyed at the times given conforms 
to Acceptance Table 2. 


Time fhours) 

Amount dissolyed 

1 

between 5% and 15% 

2 

between 25% and 45% 

3 

between 50% and 65% 

4 

not less than 70% 

6 

not less than 85% 


TEST 10—If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 10. Proceed 
as directed for Test 3. 

Times and Toieronces —The percentage of the labeled 
amount of C/H^N-iOz dissolyed at the times glven conforms 
to Acceptance Tobie 2. 


Time fhours) 

Amount dissolyed 

1 

between 6% and 27% 

2 

between 25% and 50% 

4 

between 65% and 85% 

8 

not less than 80% 
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FOR PRODUCTS LASELED FOR DOSINC EVERY 24 HOURS— 

TEST 6—If the product compiies with this test, the labelrng 
indicates that it meets USP Dissolution Test 6 . 

Medium; 0,05 M pH 6.6 phosphate buffer (see Buffer 
Solutions in the section Reagents, indkators, and Solutions); 
1000 mL 

Apparatus 1: 100 rpm. 

Procedurę —Proeeed as directed under Test h 
Times and Taierances —The percentages of the labeled 
amount of C/H 8 N 4 Oj dissolved at the times spectfied con- 
form to Acceptance Tobie 2. 


Time (hotir$> 

Amount dU$olved 

1 

between 5% and 15% 

2 

between 12% and 30% 

4 

between 25% and 50% 

S 

between 30% and 60% 

8 

between 55% and 75% 


Uniform Sty of dosage unita {905}: meet the reąuire- 
ments. 

Procedurę for content uniformity —Using a mortar and pes- 
tle, triturate the contents of 1 Capsuie with 20 mL of water. 
With the afd of water, transfer the mixture to a 100-ml 
volumetric fiask. Add 25 mL of 6 N ammonium hydroxide, 
shake or sonfcate for about 45 minutes, and cool to room 
temperaturę. Dilute with water to volume, and mix. Fil ter a 
portion of the mixture, discarding the first 20 mL of the 
filtrate. Dilute a portion of the filtrate quantitative!y, and 
stepwise if necessary, with water to obtafn a solution con- 
tatning about 12pg of theophylline per mL. Concorrwtantly 
determine the absorbances of this solution and a Standard 
solution of USP Theophylline RS, similarly prepared, having 
a known concentration of about 12 pg per mL, in 1<m 
cells, at the wavefength of maximum aosorbance at about 
270 nm, with a suitable spectrophotometer, using water as 
the blank. Calculate the quantity, in mg, of GHaN-iCb in the 
Capsuie taken by the formula: 

(TC/D)(Au/Ad 


Chromutographic system —Proeeed as directed in the As- 
say under Theophylline , except for flow ratę, whtch may be 
1.0 to 2.0 mL per minutę. 

Procedurę —Proeeed as directed for Procedurę in the Assoy 
under Theophylline. Calculate the guantity, in mg, of 
GHBN 4 O 2 per Capsuie taken by the formula: 

500Q{C/ V){Ru/Rs) 

in which C is the concentration, tn mg per mL, of USP The¬ 
ophylline RS in the Standard preparation; V is the volume, in 
mL, of concentrate taken for the Assoy preparation; and fiu 
and fii are the response ratios of fhe theophylline peak to 
the internal standard peak obtained from the Assoy prepara¬ 
tion and the Standard preparation , respectively. 


Theophylline Orał Solution 

DEFINITION 

Theophylline Orał Solution contains NLT 95.0% and NMT 
105.0% of the labeled amount of theophylline 
(C/HsN^O?). 

IDENTIFICATION 

* A. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 

« Procedurę 

Solution A: 10 mM ammonium acelate prepared as fol- 
lows. Transfer 771 mg/L of ammonium acetate to a 
suitable fiask, and drssoive m water. Adjust with gladal 
acetic acid to a pH of 5.4 and dilute with water to 
volume. Pass through a suitable fil ter of 0.2-pm porę 
size. 

Solution Br Methanol 
Mobile phase: See Table 1. 


in whkh lis the labeled ąuantity, in mg, of theophylline in 
the Capsuie; C is the concentration, in pg per mL, of USP 
Theophylline RS in the Standard solution; D is the concen- 
tration, in pg per mL, of theophylline In the solution from 
the Capsuie, based on the labeled guantity per Capsuie and 
the extent of dilution; and A u and Aj are tne absorbances of 
the solution from the Capsuie and the Standard solution, 
respecttvely. 

Assay— 

Buffer solution, Mobile phase , Internal standard solution, 
and Standard preparation -Prepare as directed in the Assoy 
under Theophylline. 

Assay preparation —Quantitatively transfer the contents of 
10 Capsules to a 500-mL volumetnc fiask, and add 100 mL 
of water and 50 mL of 6 N ammonium hydroxide. Heat on 
a hot piąte, with occasional stirring, just to boiling. Remove 
from the hot piąte, and sonicate for about I minutę while 
still hot. Cool to room temperaturę, dilute with water to 
Yolutne, mix, and centrifuge. Transfer an accurately meas- 
u red aliq uot portion of this concentrate, equivalent to about 
10 mg of theophylline, to a 100-mL volumetric fiask. Add 
20.0 mL of Internal standard solution t dilute with Mobile 
phase to volume, and mix. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

C^o) 

0 

93.5 

6.5 

2.5 

93.5 

Ó.5 

5.0 

10 

90 

5.1 

93.5 

6.5 

7.0 

93.5 

6.5 


Standard solution: 0.2 mg/mL of USP Theophylline RS 
in water 

Sample solution: Nomlnally 0.2 mg/mL of theophylline 
from Orał Solution in water. Centrifuge and use the 
supematant. 

Chromatographrc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm. For Identification test Ą use a 
photodiode array detector in the rangę of 210-400 
nm. 
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Cofumn: 2.1-mm x lG-cm; 1.7-jim packing L7 
Colurrm temperaturę: 40 ± 2° 

FIow ratę: 0*4 mUmin 
Injection volume: T pL 
System suitability 
Sample: Standard soiution 
Sukability regurrements 
Tailing faetor: NMT 2 
Relative standard deviation: NMT 1*0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of the¬ 
ophylline (OHbN^O^) in the portion of Orał Soiution 
taken: 

Result = (rjrs) x (QfC u ) x 100 

ru - peak response of theophyłline from the Sample 
soiution 

r$ = peak response of theophylline from the 
Standard soiution 

Q “ concentration of USP Theophylline RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of theophylline in the 
Sample soiution (mg/ml) 

Aceeptance crrterfa: 95.0%-l 05*0% 

IMPURITIES 
• Organic Impurities 

Soiution A, Soiution B, Mobile phase, and Chromało- 
grap hic system: Proceed as directed in the Assoy. 
Impurity stock soiution: 0.1 mg/mL each of USP Theo¬ 
phylline RS and USP Theophylline Related Compound D 
RS in water 

System suitability soiution: lOug/mL each of USP 
Theophylline RS and USP Theopnyfline Related Com¬ 
pound D RS from Impurity stock soiution , and 10 j.ig/mL 
of USP Sacchann Sodium RS in water 
Standard soiution: 2,0 pg/mL each of USP Theophyi- 
line RS and USP Theophylline Related Compound D RS 
from Impurity stock soiution in water 
Sample soiution: Nominally 1.0 mg/mL of theophylline 
from a portion of Orał Soiution in water. Centrifuge 
and use the supernatant. 

System suftabihty 

Samples: System suitability soiution and Standard 
soiution 

[Notę—S ee Tabie Z for relative retention times.J 
Suitability reguirements 

Resoiution: NLT 2.0 between theophyllidine and 
saccharin, System suitability soiution 
Relative standard devration: NMT 3*0% for theo¬ 
phylfine and theophylline related compound D peaks* 
Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of theophynine related com¬ 
pound D in the portion of Orał Soiution taken: 

Result = (fu/fi) x (Cs/ Cu) x 100 

fy = peak response of theophylline related 

compound D from the Sample soiution 
rs = peak response of theophylline related 

compound D from the Standard soiution 
Cs - concentration of USP Theophylline Related 
Compound D RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of theophylline in the 
Sample soiution (mg/mL) 

Calculate the percentage of any other individual 
unspecified degradation product in the portion of Orał 
Soiution taken: 


A, = peak response of any other individuai 

unspecified degradation product from the 
Sample soiution 

r s = peak response of theophylline from the 
Standard soiution 

Ci = concentration of USP Theophylline RS in the 
Standard soiution (mg/mL) 

Cu ~ nominał concentration of theophylline in the 
Sample soiution (mg/mL) 

Aceeptance criteria: See Tobie 2* Dlsregard peaks less 
than 0.1%. 


Tabie 2 


Marne 

ftalative 

Retention 

Time 

Aceeptance 

Criteria, 

NMT 

Theophylline related 
compound D 

0.4$ 

0.2 

Saccharirc J 

0,50 


Theoohvlline 

1*0 


Any other indwidual 
unspecified degradation 
product 

— 

0,2 

Total imouritres 

— 

M 


* indudarf as a potentlaj e*cipient* Do not IneJude in the calculatEon of 
toLa! Impuritiei. 


SPECIFIC TESTS 

• MtCROBiAL Enumeration Tests (61) and Tests for Speci- 
fied Microorcanisms (62): Weets the requirements of 
the tests for absence of Salmonella species and Escherichia 
zoli. The total aerobic microbial count does not exceed 

1 x 10 ! cfu/mL, and the total combined molds and yeasts 
count does not exceed 5x10' cfu/mL. 

• PH (791): 3.0-47 

• Alcohol Determination (611), Method II (if present) 

Analysis: Use acetone as the internal standard. 
Aceeptance criteria: 90,0%-115.0% of the labeied 
amount of alcohol (C 3 H 5 OH) 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

• Labeling: La bel it to indicate the alcohol content (if 
present). 

• USP Reference Standards (11) 

USP Alcohol Determination—Acetonitrile RS 
USP Alcohol Determination—Alcohol RS 
USP Saccharin Sodium RS 
USP Theophylline RS 

USP Theophylline Related Compound D RS 
Theophyllidine; 

N-Methyl-5-(methylamino)-l H-imidazole- 
4-carboxamide. 

CeHioNjO 154.17 


Theophylline Compounded Orał 
Suspension' 

DEFINITION 

Theophylline Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of theo¬ 
phylline (C 7 H 8 N,Ch). 

Prepare Theophylline Compounded Orał Suspension 5 mg/ 
m. as follows (see Pharmoceuticai Compounding — Nonster- 
ile Preparations (795». 


Result = (r u /rj) x (Cj/C„) x 100 


I Theupliylline 


I S00 mg I 
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Veiilde: a 1:1 mixtyre of Vehide for Orał Solution 


(regular or sugar-free), NF t and Vehide for Orał 
Suspension, NF, a suffkient auantity to make 

100 mL 


Calculate the required quantity of each ingredient for the 
total amount to be prepared, Calculate the amount of 
Theophylline on the anhydrous basrs. If using tablets, place 
the required number in a suitable mortar, and comminute 
to a ftne powder, or use Theophylline powder, Add about 
20 mL of the Vehkle in smalt portions, and triturate to 
make a smooth pastę. Add tncreasing vofumes of the Ve- 
hicie to make a hquid that is pourable. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a cali- 
brated Container, Add enough of the lrquid Vehide to 
bring to finał volume, and mix well, 

A55AY 
* Procedurę 

Solution A: Dissolve 2.500 o of sodium citrate and 
1,633 g of citric add (anhydrous) in 850 ml of ASTM 
Type I water, add 150 mL of methanol, and pass 
through 0,45-pm membranę filters. 

Solution B: Acetonitrile 

Mobile phase: See Table h Make adjustments, if 
necessary. 


Table 1 


Time 

(mini 

Solution A 

f%1 

Solution B 

(%) 

0.0 

100 

0.0 

20,0 

100 

0.0 

20,01 

5.0 

95,0 

25.0 

5.0 

95.0 

25.01 

100 

0.0 


Piluent: Solution A 

System suitability solution: 0.10 mg/mL of USP Theo- 
phyJline RS and 0.20 mg/mL of USP Caffeine RS in Solu¬ 
tion A 

Standard solution: 0.10 mg/mL of USP Theophylline 
RS in Solution A 

Sample solution: 0.10 mq/mL of theophylline prepared 
from Orał Suspension ano Solution A 
Chromatographk system 
(See Chromatograpny (62 1), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-\im packing LI 
Flow ratę: 1,5 mL/min 
Injection volume: 20 uL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 3.0 between the theophylline and 
caffeine peaks 

Column effkiency: NLT 1000 theoretical plates for 
the theophylline peak 

Tailing factor: NMT 1.5 for the theophylline peak 
Relative standard deviation; NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of the- 
ophyEUne (CAHaN.tCb) in the portion of Orał Suspension 
taken: 

Result - (ruin) x (Cs/GJ x 100 

ru - peak response from the Sample solution 

fs = peak response from the Standard solution 

Cs - concentration of USP Theophyinne RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of theophylline imthe 
Samnle solution ('mo/mL') 


Acceptance criteda: 90.0%-l T 0.0% 

SPEC1FIC TESTS 

• PH (791): 4,0-5.0 

ADDITJONAL REQUIREMENT5 

• Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę. Do not 
refrigerate, 

• Beyond-USE Datę; NMT 90 days after the datę on which 

it was compounded when stored at controlled room 
temperaturę 

• Labełing: Label to State that it is to be well shaken 

before use, protected from Habit, not to be refngerated, 
and to State the Beyond-Use Datę . 

• USP Reference Standards (11) 

USP Caffeine RS 
USP Theophylline RS 


Theophylline Tablets 

» Theophylline Tablets contain not less than 
94,0 percent and not morę than 106,0 percent of 
the labeled amount of anhydrous theophylline 
(GHeN 4 0 2 ), 

Packaging and storage —Preserve in well-closed contain¬ 
ers, 

USP Reference standards (II)— 

USP Theophylline RS 
Id en tff i c a t i on— 

A: Triturate a quantitv of finely powdered Tablets, eguta¬ 
lent to about 500 mg ot theophylline, with 10-mL and 5-mL 
portions of soivent hexane, and discard the sofvent hexane. 
Triturate the residue with two 10-mL portions of a mixture 
of equal volumes of 6 N ammonium hydroxide and water, 
and filter each time. Evaporate the combined filtrates to 
about 5 ml, neutralize, rf necessary, with ó N acetic add, 
using litmus, and then cool to about 15°, with stirring. Coh 
lect the precipitate on a filter, wash it with cold water, and 
dry at 105* for 2 hours: the theophylline so obtained meits 
between 270° and 274°, the procedurę for Cfass I being 
wed (see Melting Rangę or Temperaturę (741}). Retain the 
remarning portion of the theophylline for use in Identifica¬ 
tion test B, 

8: The IR absorption spectrum of a potassium bromide 
dispersion of the residue obtalned in laentifkation test A ex* 
hibits maxima only at the same wavelengths as that of a 
potassium bromide dispersfon of USP Theophylline RS. 

C: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, both re(ative to 
the interna! standard, as obtained in the Assay , 

Dissolution (711)— 

Medium : water; 900 mL, 

Apparatus 2: 50 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amount of C;HeN 4 05 dissoived 
from UV absorbances at the wavefenqth of maximum ab- 
sorbance at about 272 nm of fi [tered portions of the solu¬ 
tion under test, suitably diluted with water, if necessary, in 
companson with a Standard solution having a known eon- 
centration of USP Theophylline RS in the same medium, 
Tolerances —Not less than 80% (Q) of the labeled amount 
of C 7 HSN 4 O 2 is dissolved in 45 minutes. 

Uniform i ty of dosage units (905): meet the regulre- 
ments. 
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Assay— 

MoWte phase, Interno! standard solution, and Standard 
preparation —Prepare as directed in the Assay under Theo- 
phyliine. 

Assay preparation — Place 10 Tabłets fn a 500-mL yofumet- 
ric fiask, ada 50 mL of water, and when the Tablets have 
disintegrated add 50 mL of 6 N ammonium hydroxide. 

Shake untii no morę dissolves, dii u te with water to yolume, 
mix, and filter through a dry fiiter with the aid of suction, if 
necessary, into a dry fiask, discarding the first 20 ml of the 
fiftrate. Transfer an accurately measured aliguot portion of 
this concentrate, equivalent to about 10 mg of theophylline, 
to a 100-mL yolumetric fiask. Add 20.0 mL of InternaI stan¬ 
dard solution, dilute with Mobife phose to yolume, and mix. 

Chromatographic system— Proceed as directed in the As¬ 
say under Theophylline. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Theophylline. Calculate the ouantity, in mg, of 
CzHaRjCh per Tablet taken by the formula: 

500Q(t /V)(Rv / Rs) 

in which C is the concentration, in mg per mL, of USP The¬ 
ophylline RS in the Standard preparation, Vls the voiume, m 
mL, of concentrate taken for the Assay preparation, and R u 
and R s are the response ratios of the theophylline peak to 
the interna) standard peak obtained from the Assay prepara¬ 
tion and the Standard preparation , respectrvely. 


Theophyliine in Dextrose Injection 

» Theophylline in Dextrose Injection is a sterile 
solution of Theophylline and Dextrose in Water 
for Injection. It contains not less than 93.0 per- 
cent and not morę than 107.0 percent of the la- 
beled amount of anhydrous theophylline 
(C 7 H 8 N,0 2 ) and not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of dextrose (C 6 H, 20 6 • H 2 0). 

Packaging and starage—Preserve in single-dose contain- 
ers, preferahly of Type 1 or Type II glass, or of a suitabie 
plastic materiał. 

USP Reference standards <11)— 

USP Endotown RS 
USP Theophylline RS 

Identification— 

A: The UV absorption spectrum of the Injection, diluted 
with 0,5 N sodium hydroxtde to a concentration of about 
8 jjg of anhydrous theophyliine per ml, exhibits maxima 
and minima at the same wavelengths as that of a simjlar 
solution of USP Theophyliine RS, concomitantly measured. 

B: Add a few drops of the Injection to 5 mL of hot alka- 
line cupric tartrate TS: a red to orange precipitate of cu- 
prous oxide is formed, 

Baeteriaf Endotoxins Test (85)—It contains not morę 
than 1.0 USP Endotoxin Unit per mg of anhydrous theo¬ 
phyliine. 

pH (791): between 3.5 and 6,5, determined on a portion 
diluted with water, if necessary, to a concentration of not 
morę than 5% of dextrose. 

Umil of 5-hydroxymethylfurfurai and related sob- 
stances— 


Cation-exchange coiumn—P roceed as directed under Col- 
unn Partition Chromatography (see Chromatography <621)), 
using a chromatographic tubę capable of providing a 0.8- x 
4-cm bed volume (or about 2 mL) of 100- to 200-mesh, 
strongjy acidic, styrene-diyinylbenzene, cation-exchange 
resin. Condition tne column by washing with about 30 ml 
of water, discarding the eiuate. 

Procedurę —Pass a volume of Injection containina about 
100 mg of hydrous dextrose through the resin becf in the 
Cction-exchange column, allowing tne specimen to flow 
down the wali of the column so as not to disturb the resin 
bed, and collect the eiuate in a 50-mL volumetric fiask. 

Wash the column with 25 ml of water, and collect the elu- 
ate in the same 50-mL voiumetric fiask. Dilute the eiuate 
with water to volume, and mix to obtain the Test solution . 

In a stmifar manner, prepare a Reference solution by passing 
27 mL of water through a freshly conditioned CaUon-ex- 
change column, collecting the eiuate In a 50-mL yolumetric 
fiask. Dilute with water to vofume, and mix. Determine the 
absorbance of the Test solution In a 1 -cm celi at 284 nm, 
with a su kable spectrophotometer, using the Reference solu- 
tton as the blank: the absorbance is not morę than 0.25. 

Other regulrements—It meets the requirements under In- 
jedions and Implanted Drug Products (1}, 

Assay for theophylline— 

Buffer solution, Mobife phase, and Internal standard solu¬ 
tion —Preparę as directed in the Assay under Theophylline. 

Standard preparation—DissoWe an accurately weighed 
quantity of USP Theophylline RS in Mobile phase, and dilute 
guantitatiyely, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration or about 
1 mg per mL. Transfer 8.0 mL of this solution to a 50-mL 
yofumetric fiask, add 10.0 mL of Internal standard solution, 
dilute with Mobife phase to yolume, and mix to obtain a 
solution havinq a known concentration of about 0.16mq of 
USP Theophylline RS per mL. 

Assay preparation—Transfer an accurately measured yol¬ 
ume of Injection, equivalent to about 16 mg of theophyl- 
Hne, to a 100-mL yolumetric fiask, add 20.0 mL of Interna! 
standard solution, dilute with Mobile phase to yolume, and 
m*x. 

Chromatographic system— Proceed as directed in the As¬ 
say under Theophylline. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Theophylline. Calculate the quantity, in mg, of 
CrH&hLiOż in each mL of the Injection taken by the formula: 

(1OOC/ V){Rul Rs) 

in which V \s the yolume, in ml, of Injection taken, and the 
other terms are as defined therein, 

Assay for dexfrose—Transfer an accurately measured yol¬ 
ume of Injection, containina 2 to 5 g of dextrose, to a 
100-mL yolumetric fiask. Add 0,2 mL of 6 N ammonium hy- 
droxide, dilute with water to yolume, and mix. Determine 
the angular rotation rn a sukable polarimeter tubę (see Optb 
cal Rotation (781)). Calculate the percentage (g per 100 mL) 
of dextrose (CfiHizOb * H 2 0) in the portion of Injection taken 
by the formula: 

(100/52,9){198.1 7/180.16)4/? 

in which 100 is the percentage; 52.9 is the midpoint of the 
specific rotation rangę for anhydrous dextrose. En degrees; 
198,17 and 180.16 are the motecular wetghts for dextrose 
monohydrate and anhydrous dextrose, respectively; A is 
100 mm drvided by the length of the polarimeter tubę, in 
mm; and R is the observed rotation, in degrees. 
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Theophylline, Ephedrine Hydrochloride, 
and Phenobarbital Tablets 

» Theophylline, Ephedrine Hydrochloride, and 
Phenobarbital Tablets contain not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amounts of anhydrous theophylline 
(C 7 H 8 N 40 2 ), ephedrine hydrochloride (C 10 H 15 NO * 
HCI), and phenobarbital (C 12 H 12 N 2 O 3 ). 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Theophylline RS 
USP Ephedrine Sulfate RS 
USP Phenobarbital RS 

Identification —Place a quantity of finely powdered Tab¬ 
lets, equivalent to about 24 mg of ephedrine hydrochloride, 
in a 15-mL centrifuge tubę, add 4,0 mL of a mixture of 
chloroform and methanol (4:1), mix by sonication for 
10 minutes, and filter to obtain the test solution, Prepare 
separate Standard Solutions containing known concentra- 
tions of about 36 mg of USP Theophylline RS per mL, about 
9,6 mg of USP Ephedrine Sulfate RS per mL, and about 
5 mg of USP Phenobarbital RS per ml, re$pectively, in the 
mixture of chloroform and methanol (4:1). Apply 2 pL of 
the test solution and of each of the three Standard Solutions 
at eauidśstant point* about 2.5 cm above one edge of a 
suitable thm-layer chromatographic piąte (see Chromatogra- 
phy (621» coated with a 0.25-mm layer of chromatographic 
silica gel mixture. Ailow the spots to dry, and develop the 
chromatogram in a suitable cnamber previously eguilibrated 
with a soivent system consisting of a mixture of chloroform, 
acetone, methanol, and ammonium hydroxide (50:10:10:1) 
untii the solvent front has moved about three-fourths of the 
lenglh of the piąte, Remove the piąte from the developlng 
cham ber, marle the solvent front, air-dry, and locate the 
spots on the piąte by yiewing under short-wavelength UV 
light: the fl r values of the spots obtained from the test solu¬ 
tion correspond to those obtained from the Standard Solu¬ 
tions. 

Dissolution, Procedurę for o Pooled Sampie (711)— 

Medium ; water; 900 ml. 

Apparatus 1: 100 rpm, 

Time: 30 minutes. 

Determine the amounts of theophylline, ephedrine hydro¬ 
chloride, and phenobarbital dissolved using the following 
procedurę. 

Mobile phose —Dissoke accurately weighed quantities of 
monobasic potassium phosphate and sodium 1-hex- 
anesulfonate in water, and dilute quantitatlvely with water 
to obtain a solution having concentrations of 0.953 mg per 
mL (0.007 M monobasic potassium phosphate) and 
0.564 mg per mL (0,003 M sodium 1-hexanesulfonate), re- 
spectively, Adjust, if necessary, with 0,3 M phosphoric acid 
or 0.2 M monobasic potassium phosphate to a pH of 3.0 ± 
0.05, to obtain a Phosphate buffer. The Mobile phose is a 
mixture of Phosphate buffer and methanol (75:25), 

Standard preparation— Dissolve accurately weighed quan- 
tities of USP Theophylline RS, USP Ephedrine Sulrate RS, and 
USP Phenobarbital RS in water, and dilute quantitatively and 
stepwise with water to obtain a solution having known con¬ 
centrations of about 145 pq of anhydrous theophylline per 
mL, 28 |jg of ephedrine sulfate per mL, and 9 fig of pheno¬ 
barbital per mL, 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 215-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 3.0 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 


directed for Procedurę: the resolution, R, between the theo¬ 
phylline and phenobarbital peaks is not less than 4.0, the 
taifing factors for the ephedrine and phenobarbital peaks are 
not morę than 3.0 and 2,0, respectively, and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %, 

Procedurę —Inject an accurately measured volume (about 
75 jiL) of a filtered portion of the solution under test into 
the chromatograph, record the chromatogram, and meas- 
ure the responses for the major peaks. The elution order is 
theophylline, ephedrine, and phenobarbital (last). Calculate 
the guantity, in mg, of OHsNhOz dissolved by the formula: 

(0.9 Oto/*) 

in which C is the concentration, in pg per mL, of USP Theo¬ 
phylline RS in the Standard preparation, and ru and r* are the 
peak responses for theophylline obtained from the solution 
under test and the similarly chromatographed Standard 
preparation , respectively. Calculate the quantity, in mg, of 
CkTTsNO ■ HCI dissolved by the formula: 

(201.69/214.2 7)(0.9C)0 / u / 

in which 201.69 is the molecular weight of ephedrine hy¬ 
drochloride, 214,27 is one-half the molecular weight of eph- 
edrine sulfate, C is the concentration, in pg per mL, of USP 
Ephedrine Sulfate RS in the Standard preparation , and du 
and A are the peak responses for ephedrine obtained from 
the solution under test and the similarly chromatographed 
Standard preparation, respectively, Calculate the guantity, in 
mg, of Ci^H^NzOi dissolved by the formula: 

<0.9C")( r,/A) 

in which C* ts the concentration, in pg per mL, of USP 
Phenobarbital RS in the Standard preparation , and f \ and 
f* t are the peak responses for phenobarbital obtained from 
the solution under test and the similarly chromatographed 
Standard preparation , respectively. 

Tolerances —Not less than 75% (Q) of the labeled 
amounts of C/HgN 4 02 , GoHijMO - HCI, and C 12 H 12 N 2 O 3 are 
dissoived in 30 minutes, 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phose—M\x 240 mL of acetonitrile with 760 mL of 
0.01 M, pH 7.8 phosphate buffer (see Buffer Solutions under 
Solutions in the section Reagents, Indicators, and Solutions). 

Internal standard solution— Dissolve 25 mg of butabarbital 
sodium In 50 mL of dibasic potassium phosphate solution 
(1 7 in 1000), Mix 40 mL of this solution with 10 mL of so¬ 
dium metaperiodate solution (1 in 100 ), 

Standard preparation —Transfer about 120 mg of USP The¬ 
ophylline RS, about S mg of USP Phenobarbital RS, and 
aoout 25 mg of USP Ephedrine Sulfate RS, each accurately 
weighed, to a 200-mL volumetric fiask. Add 10 mL of meth- 
anol and 100 mL of chloroform, mix to dissolve, add chloro¬ 
form to volume, and mix. Pipet 15 mL of this solution into a 
5C-mL volumetric fiask, add chloroform to volume, and mix. 
The concentrations of anhydrous theophylline, phenobarbi¬ 
tal, and ephedrine sulfate in the Standard preparation are 
about 180 jug per mL, 12 pg per mL, and 37.5 49 per mL, 
respectjvely. 

Assay preparation— Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 120 mg of anhydrous theo¬ 
phylline, to a 200-mL volumetric fiask, and shake by me- 
chanical means for 20 minutes with a mixture of 10 mL of 
methanol and 100 mL of chloroform. Add chloroform to 
volume, mix, and filter. Pipet 15 mL of the elear filtrate into 
a SO-mL volumetric fiask, dilute with chloroform to volume, 
and mix t 
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Standard solution and Assay solution —Pipet 10-mL por- 
tions of the Standard preparation and the Assay preparation 
into separate giass-stoppered, 25-mL conica! ffasks, and treat 
each as follows; Evaporate in a warm-water bath with the 
ald of a current of air to dryness. Add by pipet 4 mL of 
Internai standard solution , insert the stopper in the fiask, mix 
to dissolye the residue, and allow to stand at room tempera¬ 
turę for 30 minutes, Pipet 1 mL of propylene glycol solution 
(1 in 100 ) into the fiask, insert the stopper, and mix. 

Chromatagraphic system (see Chromatogrophy (621)) —The 
liquid chromatograph is equipped wilh a 241 -nm detector 
and a 30-crn x 4-mm stainiess Steel column that contains 
packing LI. Set a flow ratę of 1.0 mL per minutę for the 
Mobile phase, and allow the system to equilibrate until a 
stable oaseline is obtained on the recorder. Chromatograph 
a 10-pL portion of the Standard preparation, and record the 
peak responses as directed for Procedurę: the peaks are com- 
pletely resolved, and the resolution factors between each 
two neighboring peaks are not less tlmn 1.5. Ftve replicate 
injections of the Standard preparation show a relative stan¬ 
dard deviation of not morę than 2 . 0 %. 

Procedurę —Separately tnject equal volumes (about 10 pL) 
of the Standard solution and the Assay solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. In the order of increasing etu- 
tion times, the five peaks correspond to the reagent 
(iodate), theophylline, phenobarbital, butabarbital, and ben- 
2 aldehyde (fnom ephedrine). Designate the peak response 
ra tio ot each component to the internal standard in the 
Standard solution as Rs, and that of each component to the 
internal standard in the Assay solution as R y . 

Calcuiation for theophylline —Calculate the quantity, in 
mg, of anhydrous theophylline (GHaN^Cb) tn the portion of 
Tablets taken by the formula: 

0.667 C(R tf /fts) 

in which C is the concentration, in pg per mL, of USP Theo¬ 
phylline RS in the Standard preparation. 

Calcuiation for ephedrine hydrochloride —Calculate the 
auantity, in mg, or ephedrine hydrochloride (GoNi^NO * 

HCI) in the portion of Tablets taken by the formula: 

(201.69/21 4.27)(Q<667Q(Rui Rs) 

in which 201.69 is the moiecular weight of ephedrine hy¬ 
drochloride, 214.27 is one-half the moiecular weight of eph¬ 
edrine sulfate, and C is the concentration, in pg per mL, of 
USP Ephedrine Sulfate RS in the Standard preparation l 

Calcuiation for phenobarbital— Calculate the quantity, in 
mg, of phenobarbital (C 12 H 12 N 2 O 3 ) in the portion of Tablets 
taken by the formula: 

Q.667C(Ruf R s ) 

in which C is the concentration, in mg per mL, of USP Phe¬ 
nobarbital RS in the Standard preparation. 


Theophylline and Giialfenesm Capsules 

» Theophylline and Guaifenesin Capsules contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of anhy¬ 
drous theophylline (C/HeN^Oz) and guaifenesin 
(C10H14O4). 


Packaging and stora ge —Preserve in Ught tontainers. 

USP Reference standard; (11)— 

USP Guaifenesin RS 
USP Theophylline RS 

Identification —Transfer a quantity of the contents of the 
Capsules, equivalent to about 150 mg of theophylline, to a 
separator, and add 15 mL of water. To a second separator 
transfer 15 mt of an aqueous Standard solution containlng 
USP Theophylline RS and USP Guaifenesin RS eorresponding, 
proportionately, to the amounts of theophylline and 
guaifenesin in the Capsules and having a known concentra- 
Mon of about 10 mg of theophylline per mL. Treat the con¬ 
tents of each separator as Follows. Add 25 mL of chloroform, 
and shake vigorousiy for 0,5 minutę. Allow the layers to sep¬ 
arate, filter the lower chloroform layer through glass wool, 
and evaporate the filtrate to dryness. Dissolve the residue in 
10 mL of chloroform. Appty separately 10 pi of each solu- 
tton so obtained to a thin-layer chromatographic celluJose 
sheet with fluorescent indicator (see Chromatagraphy (621)), 
allow the spots to dry, and develop the chromatogram in a 
solvent system consisting of a mixture of methanol and 
water (95:5) untif the solvent front has moved about 10 cm 
above the starUng linę. Remove the sheet from the develop- 
ing chamber, mark the solvent front, and allow the solvent 
to evaporate. Expose the sheet to short-waveiength UV 
lig.nt: the R? values of the spots obtained from the test prep¬ 
aration correspond to those obtained from the Standard so¬ 
lution. 

Dissolution (711)— 

Medium: simulated gastric fluid; 900 mL 

Appamtus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę^ De term i ne the amounts of theophylline 
(C ?HbN 4 O 2 ) and guaifenesin (G 0 H 14 O 4 ) dissolved in flltered 
portions of the solution under test and employing the pro¬ 
cedurę set forth in the Assoy, making any necessary volu- 
metrie adjustments, in comparison with Standard Solutions 
having known concentratlons of USP Theophylline RS and 
US 5 Guaifenesin RS in the same medium. 

Tolerances —Not less than 75% (Q) of the labeled 
amounts of C/HaMłOi and C 10 HmO 4 are dissolved in 45 min¬ 
utes. 

Unlformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

pH 6.5 buffer solutian —Dissolve 1.36 g of mono basie po- 
tasśium phosphate in water to make 1000 mL. Carefully ad- 
just with 2.5 N sodium hydroxide to a pH of 6.5, and fifter. 

Mobile phase —Prepare a degassed solution of pH 6.5 
buffer solution and methanol (70:30), 

Internal standard solution —Dissolve about 400 mg of taf- 
feire in 1000 mL of a solution of methanol and water 
(90:10), and mlx. 

Standard preparation —Dissolve an accurately weighed 
guantlty of USP Theophylline RS in pH 6.5 buffer solution, 
and dii u te quantitatively with pH 6.5 buffer solution to ob- 
tain a solution ( Solution T) having a known concentration of 
about 900J j.ig per mL, in which / is the ratio of the labefed 
arnount of theophyiline to that of guaifenesin. Transfer 
about 90 mg of USP Guaifenesin RS, accurately weighed, to 
a 200-mL volumetric fiask, add about 150 ml of pH 6.5 
bufier solution, shake to dissolve, dilute with pH 6.5 buffer 
solution to vofume, and mix. Pipet 10 mL of this solution, 

10 ml of internal standard solution, and 5 mL of Solution T 
intc a 50-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix to obtain a Standard preparation having 
known concentrations of about 90 pg of guaifenesin and 
about 90/ pg of theophyfline per mL. 

As say prep ora tion—Tra n sfer a n urn ber of C a p s u I es, e q u i v- 
alert to about 900 mg of guaifenesin, to a 200-mL volumet- 
rrc fiask, add about 160 mL of pH 6.5 buffer solutian, heat to 
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dissolve compfetely, cool to room temperaturą d fi u te with 
pH 6,5 buffer solution to yolume, and mix. Dilute 10.0 mL of 
this solution with pH 6,5 buffer solution to 100.0 ml. Pipet 
10 mL of the diluted solution and 10 mL of Internal standard 
solution into a 50-mL volumetnc fiask, dilute with Mobile 
phase to vol : ume, and mix. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI, 
The flow ratę is about i ,0 mL per minutę. Chromatograph 
six replicate injections of the Standard preparatian f and re- 
cord the peak responses as directed for Procedurę: the rela- 
tive standard deviatlon of the ratio of peak responses (peak 
response of ingredient/peak response of interna! standard) is 
not morę than 2 . 0 % for theophylline and not morę than 
2.5% for guaifenesin. The resolution, R, between theophyl- 
line and caffeine is not less than 3.0, 

Procedurę —Separately mject equal volumes (about 25 |il) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retentlon 
times are about 0.7 for theophylline, 1.0 for caffeine, and 
1.5 for guaifenesin. Catculate the auantities, En mg, of anhy- 
drous fheophyiline (C 7 HaN^ 0 2 ) ano guaifenesin (CioHhCLi) in 
the portion of Capsules taken by the formula: 

1 0C(Ru / fts) 

in which C is the concentration, in pg per ml, of the appro- 
priate USP Reference Standard in the Standard preparation, 
and Ru and R$ are the ratios of the peak responses of the 
corresponding analyte to those of caffeine in the Assay prep¬ 
aration and the Standard preparation f respectiveiy. 


Theophylline and Guaifenesin Orał 
Solution 


» Theophylline and Guaifenesin Orał Solution 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of an- 
hydrous theophylline (C 7 H 8 N 4 0 2 ) and not less 
than 86.7 percent and not morę than 113.3 per¬ 
cent of the labeled amount of guaifenesin 
(C 10 H 14 O 4 ). 

Packaging and storage—Preserze In tight contalners. 

USP Reference standards (11)“ 

USP Guaifenesin RS 
USP Theophylline RS 

Identificatffoffi— Transfer a volume of Orał Solution, cqulva- 
lent to about 150 mg of theophylline, to a separator, add 
15 mL of water, and proceed as directed in the Identification 
test under Theopbyfiine and Guaifenesin Capsules t beginning 
with "To a second separator." 

ADcohoE Determinatkin, Method U (611) (if present): be¬ 
tween 90.0% and 110.0% of the labeled amount of 
C 2 H 5 OH, determined by the gas-liquid chromatographic 
procedurę, acetone being used as the internal standard. 

Assay— 

pH 6,5 buffer solution and Mobile phase —Prepare as di¬ 
rected in the ^ssoy under Theophylline and Guaifenesin Cap- 
suies. 

Caffeine solution —DissoUe about 400 mg of caffeine in 
1000 mL of a mixture of methanol and water (90:10), and 
mix. 

Standard preparation— Di$solve an accurately weighed 
guantity of USP Theophylline RS in pH 6,5 buffer solution, 

and! rlilnUa niijanfitatk/ph/ nH K 5 httffer znlutinn tn nh- 


tain a solution (Solution 7} havtng a known concentration of 
about 900J pg per mL, in which j is the ratio of the labeled 
amount of theophylline to that of guaifenesin. Transfer 
about 90 mg of USP Guaifenesin RS, accurately weighed, to 
a 200-mL voiumetric fiask, add about 150 mL of pH 6,5 
buffer solution, shake to dissolve, dilute with pH 6.5 buffer 
solution to volume, and mix. Pipet 10 mL of this solution 
and 5 mL of Solution T into a 50-ml volumetric fiask, dilute 
with Mobile phase to volume, and mix to obtain a Standard 
preparation havinq known concentrations of about 90 pg of 
guaifenesin and about 90/ pg of theophylline per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 90 mg of 
uaifenesin, to a 200-mL voIumetric fiask, dilute with pH 6,5 
uffer solution to volume, and mix. Transfer 10.0 mL of this 
solution to a 50-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
tiquid chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The ftow ratę is about 1.0 mL per minutę. Chromatograph a 
mixture of 4 mL of Standard preparation and 1 mL of Caf- 
feine solution, and record the peak responses as directed for 
Procedurę: the resolution, R, between the theophylline and 
caffeine peaks is not less than 3.0, and the refative standard 
deviation for replicate injections is not morę than 2,0 for 
theophylline and not morę than 2.5% for guaifenesin. 

Procedurę —Proceed as directed in the Assay under Theo¬ 
phylline and Guaifenesin Capsules. Calculate the quantitles, in 
mg, of anhydrous theophyliine (C?H fl N^O z ) and guaifenesin 
(CjaHUAi) per mL of the Ora! Solution taken by the 
formula: 

(C/mu/rs) 

in which C is the concentration, in jig per mL, of the appro- 
priate USP Reference Standard in the Standard preparation , V 
is the volume, in mL, of Orał Solution taken, and r u and r s 
are the peak responses of the corresponding analyte in the 
Assay preparation and the Standard preparation, respectively. 


TheophylUlane Sodium GBycmate _ 

Glycine, mixture with 3,7-dihydro-1,3-dimethyl-1 /-/-purine- 
2 , 6 -dione, monosodium salt. 

Theophylline sodium mixture with glycine [8000-10-0]. 

» Theophylline Sodium Glycinate is an equilib- 
rium mixture containing Theophylline Sodium 
(C 7 H 7 N 4 NaOi) and Glycine (C 2 H 5 NG 2 ) in approxh 
mately equimolecu!ar proportions buffered with 
an additional mole of Glycine. Dried at 1 05° for 
4hours, it contains theophylline sodium glycinate 
equivalent to not fess than 44.5 percent and not 
morę than 473 percent of anhydrous theophyh 
linę (C 7 H 8 N 4 0 2 ). 

Packagmg and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Glycine RS 
USP Theophylline RS 

Identification^ 

A: Disso!ve about 1 g in 20 mL of warm water, and neu- 
tralize the solution with 6 N acetic acid: a white, crystalline 
precipitate of theophylline is formed. Fllfcer, wash the predp- 
Etate with smali portions of cold water, and dry it at 105° 
for 1 hour: the theophylline so obtafned melts between 
270 D and 274 d , the procedurę for Class I being used (see 









Melting Ranae or Temperaturę <741)). Retain the remaming 
portion of tne theophylline for use in Identification test fL 

B: Infrared Absorption (197K): residue obtained in Identifi¬ 
cation test A. 

C: Ignite it: the residue colors a nonluminous flame In- 
tensely yejlow and effervesces with adds. 
pH (791); between 8.5 and 9,5, in a saturated solution. 
Los s on drying (731 ^—Dry it at 105° for 4 hours: it loses 
not morę than 2 . 0 % of its weight, 

Glycine content— 

Mobile phose —Prepare a solution containing 470 mg of 
sodium acetate tri hydra te and 1 mL of glacial acetic add in 
2 liters of water. Aajust with 10 N sodium hydroxide to a 
pH of 43* Mix 3 voiumes of the resulting solution with 7 
volumes of acetonitrile. Make adjustments if necessary (see 
System Suitability under Chromotography (621)). 

Standard preparation —Dissolve an accurately weighed 
quanfity of USP Glycine RS in Mobile phase, and dilute 
quantitatively with Mobile phose to obtain a solution having 
a known concentration of about 13 mg per mL. 

Test preparation —Transfer about 153 mg of Theophyfline 
Sodium Glycinate, accurately weighed, to a 50-mL volumet- 
ric fiask, dtssoive in Mobile phase t dilute with Mobile phase to 
vo!ume, and mix. 

Chromatographtc system (see Chromatography (621))—The 
liquid chromatograph h equrpped with a 200 -nm detector 
and a 3.9-mm x 30-cm column that contains packing 18. 

The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę; the column efficiency determined 
frorn the analyte peak is not less than 2000 theoretical 
plates, the tailing factor for the glycine peak is not morę 
than 2 , 0 , and the refative standard deviation for rep lica te 
injections is not morę than 2 . 0 %, 

Procedurę —Separatdy inject equat volumes (about 20 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the glycine peaks. Calculate the quantity, 
in mg, of C 2 H 5 NO 3 in the portion of Theophyfline Sodium 
Glycinate taken by the formula; 

50C(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Gly¬ 
cine RS in the Standard preparation , and fy and n are the 
peak responses obtained from the Test preparation and the 
Standard preparation , respectively; not less than 42.0 percent 
and not morę than 48.0 percent, on the dried basis, is 
found. 

Assay— 

Buffer solution, Mobile phase , internai standard solution, 
Standard preparation, and Chromatographk system—Prepare 
as directed in the Assay under Theophylline* 

Assaypreparation —Transfer about 550 mg of Theophyf- 
line Sodium Glycinate, previously dried and accurately 
weighed, to a 250-mL volumetnc fiask, add about 125 mL 
of Mobile phase , shake by mechanical means untif solution is 
complete, dilute with Mobile phase to vo!ume, and mix. 
Transfer 10.0 mL of this solution to a 100-mL volumetric 
fiask, add 20,0 ml of Internal standard solution, dilute with 
Mobile phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Theophyltine. Calculate the quantity, in mg, of anhy- 
drous theophylline (C?H B N^O z ) in the portion of Theophyh 
linę Sodium Glydnate taken by the formula: 

2500 C(R U /Rs) 

in which the terms are as defined therein. 


Theophylline Sodium Glycinate Orał 

Solution 


» Theophylline Sodium Glycinate Orał Solution 
contains an amount of theophylline sodium 
glycinate equivalent to not less than 93.0 percent 
and not morę than 107.0 percent of the labeled 
amount of anhydrous theophylline (C 7 H 8 N 4 O 2 ). 

Packaging and sto ragę —Pre$erve in tight containers. 

USP Reference standard; (11)— 

USP Theophylline RS 

LabetSng —Label Orał Solution to State both the content of 
theophylTine sodium glycinate and the content of anhydrous 
theophylline. 

Identification— Mix a volume of Orał Solution, equivalent 
to about 500 mg of theophylline, with 10 mL of 6 N ammo- 
niiim hydroxide, and evaporate on a steam bath to a vol- 
ume of about 20 mL Neutralize with 6 N acetic acid to lit- 
mus, and cool, with stirring, to about 15°. Collect the 
precipitate on a filter, wash with cold water, and dry at 
105° for 4 hours: the theophylline so obtained melts be¬ 
tween 270° and 274°, the procedurę for Class I being used 
(see Melting Rangę or Temperaturę (741)), and meets the re- 
uirements for Identification test S under Theophylline Sodium 
lydnate. 

pH (791): between 83 and 9.1. 

AlcohoE Determination, Method II (611): between 
17.0% and 23.0% of C 2 H 5 OH. 

Assay— 

Buffer solution, Mobile phase , Internal standard solution, 
Standard preparation, and Chromatographic system —Prepare 
as directed in the Assay under Theophylline. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ural Solution, equivalenf to about 220 mg of theo¬ 
phylline sodium glycinate, to a 100-mL volumetric fiask, di¬ 
lute with water to vo!ume, and mix. Transfer 10.0 mL of this 
solution to a 100-mL yolumetric fiask, add 20,0 mL of Inter¬ 
nat standard solution, di Jutę with Mobile phase to vo!ume, 
and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Theophylline . Calculate the quantity, in mg, of anhy¬ 
drous theophyilrne (C 7 H 3 N 4 O 2 ) in each mL of the Orał Solu¬ 
tion taken by the formula: 

0000C/V)(Ru/ R,) 

in which V Is the votume, in mL, of Orał Solution taken, and 
the other terms are as defined therein. 


Theophylline Sodium Glycinate Tablets 

» Theophylline Sodium Glycinate Tablets contain 
an amount of theophylline sodium glycinate 
equivalent to not less than 93.0 percent and not 
morę than 107.0 percent of the labeled amount 
of anhydrous theophylline (C 7 H 8 N 4 O 2 ). 

Packaging and stora ge—Presenre in well-dosed contain¬ 
ers, 

labeling —Label the Tablets to State both the content of 
theophylTine sodium glydnate and the content of anhydrous 
theophylline. 

USP Reference standard; (11)— 

USP Theophylline RS 
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Sdenfificatioin —Triturate a quantity of frnely powdered 
Tablets, equlvalent to about 500 mg of theophylline, with 
10-mL ano 15-mL portions of $dvent hexane, and diseard 
the solvent hexane. Triturate the residue with two 1 0-mL 
ortions of a mixture of equal volumes of 6 N ammonium 
ydroxide and water, and filter each time. Evaporate the 
combined fiEtrates to about 5mL ; neutralize, rf necessary, 
with 6 N acetic acid, usEng litmus, and coof to about 15 D , 
with stirring. Cotlect the precipitate on a filter, wash it with 
cold water, and dry at 105* for 1 hour: the theophylline so 
obtained melts between 270* and 274*, the procedurę for 
Class i being used (see Melting Rangę or Temperaturę (741)), 
and responds to Identification test fi under Tneophyifine So - 
dium Glydnate. 

DissolutHon (711)— 

Medium: water; 900 ml. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę—Determine the amount of anhydrous theo- 
phyElEne (C 7 H s N.i0 2 ) dissolvecl from UV absorbances at the 
wavclcngth of maximum absorbancc at about 272 nm of 
filtered portions of the sofution under test, suitably diluted 
with Dissolutbn Medium f if necessary, in eompanson with a 
Standard sofution having a known concentration of USP 
Theophylfine RS in the same medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of anhydrous C 7 HgN 4 Q 2 is dissolved In 45 minutes. 

Uniform Sty of dosage unEts (905); meet the require- 
ments. 

Assay— Place 20 Tablets in a 200-mL volumetric fiask, add 
50 mL of water, and when the tablets have disintegrated 
add 50 mL of 6 N ammonium hydroxide. Shake until no 
morę dissolves, then dilute with water to volume, mix, and 
filter through a dry filter into a dry fiask, discarding the ffrst 
20 mL of the filtrate* Transfer an accurately measured ali- 
quot of the subsequent filtrate, eguivafenL to about 250 mg 
of theophylline, to a 250-mL conical fiask, add 20.0 mL of 
0.1 N sllver ni tratę VS, and heat on a steam bath for 
15 minutes. Filter through a filter crucible under reduced 
pressure, and wash the precipitate with three 10-mL por¬ 
tions of water. Addify the combined filtrate and washings 
with nitric acid, and add an exces$ of 3 mL of the acid. 

Cool, add 2 mL of ferric ammonium suifate T5, and titrate 
the excess silver nitrate with 0.1 N ammonium thiocyanate 
V5. Each mL of 0.1 N silver nitrate is equiva!ent to 18.02 mg 
of C 7 H fl N 4 G 2 . 


Thiabendazole 



C 10 H 7 N 3 S 201.25 
1 H-Benzimidazole, 2-(4-thiazolyl)-. 
2-(4-Thiazo[yl)benzimidazo]e [148-79-8j. 

C hangę to read: 

» Thiabendazole contains not less than 98.0 per- 
cent and not morę than 101.0 percent of 
C10H7N3S, calculated on the dried basis* 

NOTĘ —Thiabendazole labeled solely for veterinary 
use is exempt from the requirements of the tests 
for Residue on ignition , Seienium, % i0 m*\ i.jin-aoia> 
and Chromatogrophic purity . 


Packaging and storage— Preserve in wejl-closed contain- 
ers. 

USP Reference standards (11)— 

USP Thiabendazole RS 

Identification— 

A: Infrared Absorption (197K)—Do not dry spedmens. 

B: Ultravioiet Absorption (197U)— 

Sofution: 5 jug per mL. 

Medium: 0.1 N hydrochloric add. 

C: Dissolve about 5 mg in 5 ml of 0.1 N hydrochloric 
acid, add 3 mq of p-phenylenediamine dihydrochlorlde, and 
shake to dissofve. Add about 0.1 g of zinc dust, mix, and 
allow to stand for 2 minutes. Add 5 mL of a solution pre- 
pared by dissolving 20 g of ferric ammonium suifate in 
75 mL of water, adding 10 mL of 1 N sulfuric acid, and di- 
luting with water to 100 mL: a blue or blue-vlolet color de- 
velops. 

D: The R F value of the principa! spot in the chromato- 
gram of the Identification test preparation corresponds to 
fnat of Stnndnrd preparation A t as ohtainpd in mp tpst for 

Chromatogrophic purity. 

Lass on dryJng (731) — Dry it En vacuum at 100° for 
2 hours: it loses not morę than 0.5% of its weight. 

Melting rangę {741): between 296 0 and 303°. 

Residue on ignition {281): not morę than 0.1%. 
Seienium {291): 0.003%, a 200-mg test specimen being 

used. 

Oeiete the fotlowing: 

®Heavy metal*, Method II (231): 0.001%.# 

Oiromatographk purity— 

Standard preparations— DissoTe USP Thiabendazole RS in 
glacial acetic acid, and mix to obtain a solution having a 
known concentration of TO mg per mL. Dilute guantita- 
tively with glacial acetic add to obtain Standard preparations 
A t fi, and C having the fotlowing compositions: 


Standard 

preparation 

Dilution 

Concentra¬ 
tion 
(ng R5 
per ml) 

Percentage 
(%, for 
compamon 
with test 
specimen) 

A 

(1 in 4) 

250 

0.5 

B 

(3 in 20) 

150 

0.3 

: £. 

H In 20) 

50 

0.1 


Test preparation —DIssolve an accurately weighed guantity 
of Thiabendazole in glacial acetic acid to obtain a solution 
containrng 50 mg per mL. 

Identification preparation —Dilute a portion ot the Test 
preparation quantitatively with glacial acetic acid to obtain a 
solution containing 0.25 mg per ml. 

Procedurę —Apply separately 1 0 pL of the Test preparation, 
10 llL of the identification preparation , and 10 pL of each 
5 fon dard preparation to a suitable thin-layer chromato- 
graphic piąte (see Chromatography (621)) coated with a 
0.25-mm layer of chromatographic sitka gel mixture. Rosi- 
tion the piąte in a chromatographic cham ber, and develop 
the chromatograms rn a solvent system consisting of a mix- 
ture of toluene, glacial acetic acid, acetone, and water 
(60:20:8:2) until the so!vent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing cham ber, mark the solvent front, and allow 
the solvent to evaporate. Examine the piąte under short- 
wavelength UV light, and compare the mtensities of any 
secondary spots observed in the chromatogram of the Test 
preparation with those of the principal spots in the chromat¬ 
ograms of the Standard preparations . No secondary spot 
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from the chromatogram of the Test preparaf/on is larger or 
morę intense than the principaf spot obtained from Stan¬ 
dard preparation (0.5%), and the sum of the intensities of 
all secondary spots obtained from the Test preparation corre¬ 
sponds to not morę than 7,0%. 

Assay— Dissofve about 160 mg of Thiabendazole, accurateiy 
weighed, En 10 mL of glactal acetie acid. Add 50 ml of ace- 
tic anhydride, 1 ml of mercuhc acetate TS, and 2 drops of 
crystal viofet TS, and fi tratę with 0.1 N perchlonc ada V5 
(tne cofor change at the endpoint is from blue to blue- 
green), Perform a blank determrnation, and make any nec- 
essary correctlon, Bach ml of 0.1 N perchlonc acid is equlv- 
alent to 20,1 3 mg of 


Thiabendazole OiraS SusperasEom 

» Thiabendazole Orał Suspension contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
thiabendazole (CiobbNUS), 

Packaging and sto ragę—Preserve in tight containers. 

USP Referemce standards (11)— 

USP Thiabendazole RS 

Identification— 

A: Mix a portion of Orał Suspension, equivalent to about 
0,5 g of thiabendazole, with about 20 mL of water, and fil- 
ter, Wash the residue with 20 mL of water, discard the 
washing, disso(ve the resEdue in 30 mL of 0,1 N hydrochlo- 
nc acid, and fil ter. Collect the filtra te in a separator, render 
it alkaline with 1 N sodium hydroxide, and extract with 
10 mL of carbon dtsulfide. Pass the carbon disulfide layer 
through a dry fElter, colfecting the filtrate in an evaporatinq 
dish. Evaporale the.solvent with the aid of gentle heat ano 
a stream of nltrogen. [Caution—Do not ovemeat the residue.] 
The residue so obtained responds to Identification test A 
under Thiabendazole. 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation i, as obtained En 
the Assay. 

Uniform! ty of do sagę units (905)— 

FOR ORAŁ SUSPENSION PACKACED IN S1NGLE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverable voiume (698)™ 

FOR ORAŁ SUSPENSION PACKACED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements, 
pHI (791): between 3,4 and 4,2, 

Assay— 

pH 3.1 Phosphate buffet —Disso]ve 13,8 g of monobaslc 
sodium phosphate in water to obtain 2000 mL of solution, 
Ad jus t this solution with phosphoric acid to a pH of 3.1 ± 
0,05. 

Mobile phase —Prepare a filtered and degassed mlxture of 
pH 3.1 Phosphate buffer a nd methanol (65:35). Make adjust- 
ments tf necessary (see System SuitobUity under Chromotog - 
raphy (621)). 

Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Thiabendazole RS in 0.1 N hydrocliToric 
add, and dii u te quahtitatively, and stepwise if necessary, 
with 0.1 N hydrochloric add to obtain a solution containing 
about 2 mg per ml. Transfer 5.0 mL of this solution to a 
50-mL volumetric fiask, difute with water to volume, and 
mix to obtain a Standard preparation havEng a known eon- 
centration of about 0,2 mg of USP Thiabendazole RS per 
mL. 


Assay preparation —Transfer an accurateiy measured vol- 
ume of Orai Suspension, equivalent to about 0.5 g of 
thiabendazole, to a 250-mL vo!umetric fiask; dilute with 0.1 
N hydrochloric acid to volume; and mix. Transfer 5.0 mL of 
this solution to a 50-mL volumętne fiask, dilute with water 
to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the column efflciency determined from 
the analyte peak is not less than 960 theoretical plates, the 
ta ling factor for the analyte peak Es not morę than 2.0, and 
the relative standard deviation for replicate Injections is not 
morę than 2%. 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
Lity, in g, of thiabendazole (CmhbNhS) in each mL of the 
Orał Suspension taken by the formula: 

2S(C/V)(ru/rs) 

in whicli C is the eon centration, in mg per mL, of USP 
Thiabendazole RS in the Standard preparation; V \s the voL 
u me, in mL, of Orał Suspension taken; and r 0 and r 5 are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Thiabendazole Chewable Tablets _ 

Farmer Ti tle: Thiabendazole Tablets 

» Thiabendazole Chewable Tablets contain not 
less than 90.0 percent and not morę than 
110,0 percent of the labeled amount of 
thiabendazole (CioH 7 N 3 S). 

Packaging and storage —Preserve in tight contarners. 
Labellng—LabeJ the Chewable Tablets fo indicate that they 
are to be chewed before swallowing. 

USP Reference standards (11)— 

USP Thiabendazole RS 
fldentificafion— 

A: Triturate a quantlty of powdered Chewable Tablets, 
eqjlvalent to about 0.5 g of thiabendazole, with about 
20 mL of water, and fil ter. Wash the residue with 20 mL of 
water, discard the washing, dissolve the resEdue in 30 mL of 
0.1 N hydrochloric acid, and filter, Collect the filtrate in a 
separator, render It alkaline with 1 M sodium hydroxlde, and 
extract with 10 ml of carbon disulfide. Pass the carbon di- 
sulfide layer through a dry fil ter, collecting the filtrate in an 
evaporatfng dish. Evaporate the solvent with the aid of gen¬ 
tle heat and a stream of nitrogen, [Caution—Do not ovemeat 
the residue.] The residue so obtained meets the requirements 
for Identification test A under Thiabendazole. 

B: The retention time of the major peak in the chromato¬ 
gram of Lhe Assay preparator? corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Uniformity of dosage units (905): meet the reguire¬ 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY—- 

Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Thiabendazole RS in 0.1 N hydrochloric 
add, and dilute quantitative!y and stepwise with 0.1 N hy- 
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drochloric add to obtain a solution havtng a known concen¬ 
tration of about 5 jag per mL 

Test preparation—Transfer 1 Chewable Tablet to a 
1000-mL yolumetrit fiask, add about 75 mL of 0.1 N hydro- 
chloric add, and heat on a steam bath for about 1 hour, 
CooJ to room temperaturę, difute with 0.1 N hydrochloric 
add to volume, mix, and fifter a portion of the solution, 
discarding the flrst 20 mL of the filtrate. Pipet 5 ml of the 
filtrate into a 5G0-ml volumetnc fiask, dii u te with Od N 
hydrochloric acid to volume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparation and the Test preparation at the 
waveEength of maximum absorbance at about 302 nm, with 
a suitable spectrophotometer, using Od N hydrochloric acid 
as the blank. Calculate the quantity, in mg, of C T oH;N 3 S rn 
the Chewable Tablet taken by the formula: 

(TC/D)(Au/A0 

in which T is the [abeled guantity, in mg, of thiabendazole 
in the Chewable Tablet; C is the concentration, in pg per 
mL, of USP Thiabendazole RS in the Standard preparation; U 
is the concentration, in pg per mL, of thiabendazole in the 
Test preparation , based upon the labeled ciuantity per Chew¬ 
able Tablet and the extent of dilution; ano Au and As are the 
absorbances of the Test preparation and the Standard prepa¬ 
ration, respectively, 

Assay— 

Standard preparation and Chromatographic system —Pre- 
pare as directed in the Assay under Thiabendazole Ora! Sus- 
pension . 

pH 3.5 Phosphote buffer—DissoWe 1 3.8 g of monobasic 
sodium phosphate in water to obtain 2000 mL of solu don. 
Adjust this solution with phosphoric acid to a pH of 3*5 ± 
0.05 , 

Mobile phase —Prepare a filtered and degassed mixture of 
pH 3.5 Phosphote barter and methanol (54:46). Make adjust- 
ments if necessary (see System Suitabifity under Chromatog- 
raphy (621)), 

Assay preparation—' lA/eEgh and ffnely powder not fewer 
than 20 Chewable Tablets. Transfer an accurately weighed 
pordon of the powder, equEva!ent to about 200 mg of 
thfabendazole, to a 1000-mL yolumetnc fiask, add 100 mL 
of 0,1 N hydrochloric add, mix, and warm the solution for 
a minimum of 30 minutes. Al Iow to cool to room tempera¬ 
turę, diiute with water to yolume, mix, and filter, discarding 
the first 20 mL of the filtrate. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Thiobendazole Orał Suspension. Calculate the guantity, 
in mg, of thiabendazole (CioH^N^S) in the portion of Chew¬ 
able Tablets taken by the formula; 

1000CC r v j rs) 

in which C is the concentration, in mg per mL, of USP 
Thiabendazole RS in the Standard preparation; and r u and r? 
are the peak responses obtained from the 4ssoy preparation 
and the Standard preparation , respecti vely. 


Thiamlme Hydrochloride 



C ]3 H ]7 C!NhOS.HCI 337.27 

Thiazolium, 3-[(4-amino-2-methyL5-pyrimidinyl)rnethyl]- 
5-(2-hydroxyethyl)-4-methyl-, chloride, monohy- 
drochloride: 


Thiamine monohydrochloride [67-03-8]. 

DEFINITION 

Thiamine Hydrochloride contains NLT 98.0% and NMT 
102.0% of thiamine hydrochloride (C^H^CINLOS ■ HCI), 
calcu la ted on the anhydrous basis. 

IDENTIFICATION 

* A, INFHARED ABSORPTION (197K) 

Analysis: Dry specimens at 105° for 2 h. 

Acceptance cnteria: Meets the reguirements 

* B. Identification Tests—General, Chloride (191): A 

20-mg/mL solution meets the reguirements. 

A$SAV 
o Procedurę 

Solution A: 0.005 M sodium 1-octanesulfonate in dilute 
gladal acetic acid (1 in 100) 

Solution B; Methanol and acetonitrile (3:2) 

Mobile phase: Solution B and Solution A (40:60) 

Interna! standard solution: 2% (v/v) of 
methylbenzoate in methanol 

Standard solution: Prepare a t-mg/mL solution ot USP 
Thiamine Hydrochloride RS in Mobile phase , Transfer 
20.0 mL of this solution and 5.0 mL of intemal standard 
solution to a 50-mL yolumetnc fiask, and dilute with 
Mobile phase to volume. The Standard solution contains 
400 jig/mL of thiamine hydrochloride, 

Sample solution: Prepare a 2-mg/mL of Thiamine Hy¬ 
drochloride in Mobile phase. Transfer 10.0 mL of this so¬ 
lu don and 5.0 mL of Intemal standard solution to a 
50-mL yolumetric fiask, and dilute with Mobile phase to 
yolume. 

Chromatographic system 

(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 30-cm; packing LI 

Ho w ratę: 1 mL/min 

[Notę —The flow ratę may be adjusted as needed to 
obtain a retention time of about 12 min for thiamine 
hydrochloride.] 

Injection srze: 10 jjL 
System suitabilrty 
Sample: Standard solution 
Suitability reguirements 

Resoiution: NLT 4.0 between the thiamine and 
methylbenzoate peaks 

Tai ling factor: NMT 2.0 for the thiamine peak 
Column efficiency: NLT 1500 theoretical piates for 
the thiamine peak 

Relative standard deyiation: NMT 2*0% for the ra- 
tios of thiamine peak areas to the internal standard 
peak area 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of thiamine hydmchioride 
(OzH^CIN^OS ■ HCI) in the portion of Thiamine Hy- 
drochloride taken: 

Resuft ^ ( Ru/Rs ) x (Ci/Cu) x 100 

Ru - interna! standard rado (peak area of thiamine/ 
peak area of the internal standard) from the 
Sampie solution 

Rs = internal standard ratio (peak area of thiamine/ 
peak area of the internal standard) from the 
Standard solution 

Q = concentration of USP Thiamine Hydrochloride 
RS in the Standard solution (mg/mL) 

G - concentration of Thiamine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 
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IM PU Rf Tl ES 

* Residue on Icnition (281): NMT 0,2% 

* Limit df Nitrati 

Sample solution: 20 mg/mL of Thiamine Hydrochloride 
Analysis: To 2 ml of the Sample solution add 2 mL of 
sulfuric acid. Cool, and superimpose 2 mL of ferrous suf- 
fate TS. 

Acceptance crlteria: No brown ring is produced at the 
junction of the two layers, 

* Related Oompounds 

Solution A, Solution 8, and Mobile phase: Proceed as 
directed in the Assay. 

Sample solution: 1,0 mg/mL of Thiamine Hydrochlo- 
ride in Mobile phase 
Chroma tog ra pntc system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.0-mm x 15-cm; packing LI 
Fiow ratę: 0.75 mL/min 
Injection size: 10 pL 
Analysis 

Sample: Sample solution 

Allow the Sample solution to elute for NLT three times 
the retention time of the main peak. 

Calculate the percentage of tata! secondary peaks in 
the portion of Thiamine Hydrochloride taken: 

Result - (fy/ff) x 100 

ru = sum of the areas of all the peaks, except that 
of the thiamine peak 

r r s sum of the areas of all the peaks 
Acceptance crlteria: NMT 1.0% 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 10-mg/mL solution 
Acceptance criteria: 27-3.4 

* Watek Determination, Method l (921): NMT 5,0% 

« Absorbance of Solution 

Sample solution: 100 mg/mL in water, Filier through a 
fine-porosity, sintered-glass funnel. 

Blank: Water 
Instrument#! conditions 
(See Ultmmlet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analyticai wavelength: 400 nm 
Celi: 1 cm 
Analysis 

Samples: Sample solution and Blank 
Determine the absorbance of the Sample solution 
against that of the Blank. 

Acceptance criteria: NMT 0.025 

ADDITIONAL REQU1REMENTS 

» PACKACING AND Storage: Preserve in tight, fight-resistant 
containers. 

» USP Reference Standards (11) 

USP Thiamine Hydrochloride RS 


Thiamine Hydrochloride Injection 

» Thiamine Hydrochloride Injection is a sterile so 
lution of Thiamine Hydrochloride in Water for In- 
jection* It contains not less than 90,0 percent and 
not morę than 110.0 percent of the labeled 
amount of thiamine hydrochloride 
(Ci2H 1? CIN 4 OS * HCI), 


Packaging and storage—Preserve in single-dose or multi- 
pie-dose containers, preferably of Type I glass, protected 
trem light 

U5P Reference standards (11)— 

USP £ndotoxin RS 

USP Thiamine Hydrochloride RS 

Identification— 

A: It yields a white precipitate with mercuric chloride TS, 
and a red-brown predpitate with iodine TS, It also yields a 
precipitate with mercunc-potassium iodide TS, and with tri' 
nitrophenoi TS. 

B: Dilute a portion of Injection with water to a concen- 
tration of about 10 mg of thiamine hydrochloride per mL, 

To 0.5 mL of this solution add 5 mL of 0.5 N sodium hy- 
droxide, then add 0,5 ml of potassium femcyamde TS and 
5 mL of isobutyl alcohol, shake the mixture vigorously for 
2 minutes, and allow the liguid layers to separate: when illu- 
minated from above by a vertical beam of UV light and 
viewed at a right angle to this beam, the air-liguld meniscus 
shows a vivid "blue fluorescence, which disappears when the 
mkture fs sllghtly addified, but reappears when ft is again 
madę alkaline. 

C: It responds to the tests for Chloride (191), 

Bacterial Endotoxins Test (85)—ft contains not morę 
than 3.5 USP Endotoxin Units per mg of thiamine hydro- 
chlonde. 

pH (791): between 2.5 and 4,5, 

Other reguiretnents —It meets the requirement$ under- 
Injections and Implanied Drug Products (1). 

Assay— 

Mobile phase , Interna! standard solution, Standard prepara¬ 
tion, and Chromatographk system —Prepare as directed in 
the Assay under Thiamine Hydrochloride Orał Solution. 

Assay preparation^ Quantitatively dilute an accurately 
measured volume of Injection with Mobile phase to obtain a 
solution containing about 500 pg of thiamine hydrochloride 
per mL. Pipet 10 mL of the resulting solution and 10 mL of 
interna! standard solution Into a 100-mL volumetnc fiask, di¬ 
lute with Mobile phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Thiamine Hydrochloride Orał Solution , Cale ula te the 
guantity, in mg, of thiamine hydrochloride (Ct 2 Ht ? CiN 40 S - 
HCI) in each mL of the Injection taken by the formula: 

ąi/D)(Ru/Rs) 

In which C is the eoncentration, in mg per mL, of USP Thia¬ 
mine Hydrochloride RS in the Standard preparadon; i is the 
labeled guantity, in mg per mL, of thiamine hydrochloride 
in the Injection; D is tne eoncentration, in mg per mL, of 
thisamine hydrochloride in the Assay p repa radon on the ba- 
sis of the labeled guantity and the extent of dilution; and Ru 
and R s are the ratios of the peak responses of thiamine to 
methylparaben obtained from the Assay preparation and the 
Standard preparation , respectively. 


Thiamine Hydrochloride Orał Solution 

DEFINITION 

Thiamine Hydrochloride Oraj Solution contains NLT 95.0% 
and NMT 135.0% of the labeled quantity of thiamine hy¬ 
drochloride (CuHijCIN^OS * HCI). 

IDENTIFICATION 
* A. 

Sample solution: Dilute a portion of Orał Solution with 
water to a eoncentration of 10 mg/mL of thiamine 
hydrochloride. 
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Analysis: To 0.5 ml of the Sample solution add 5 mL of 
0.5 N sodium hydroxide, then add 0.5 mL of potassium 
ferricyanide TS and 5 ml of isobutyi alcohol. Shake the 
mixture vigorously for 2 min, and alfow the liquid layers 
to separate. Illuminate from above by a vertical beam of 
UV ltght # and observe the air-Iiquid meniscus at a right 
angle to this beam, 

Acceptance criteria: The air-lrguid meniscus shows a 
vivid blue fluorescence, which disappears when the 
mixture is slightly acidified, but reappears when it is 
again madę alkanne. 

ASSAY 
® PROCEDURĘ 

Mobile phase: Methanoi and 0.04 M agueous mono- 
basic potassium phosphate (45:55) 

Internal standard solution: 100 pg/mL of methytpara- 
ben in Mobile phase 

Standard stock solution: 5G0pg/mL of USP Thiamine 
Hydrochloride RS in Mobile phase 
Standard solution: Dilute a mixture of equal volumes 
of the Standard stock solution and I n ter noI standard soiu- 
tion with Mobile phase to obtain a concentration of USP 
Thiamine Hydrochloride RS of about 5Gpg/mL 
Sampfe stock solution: Equivalent to 500 pg/mL of thi¬ 
amine hydrochloride in Mobile phase from an accurately 
measured vo!ume of Orał Solution 
Sample solution: Dilute a mixture of equal volumes of 
the Sample stock solution and Internal standard solution 
with Mobile phase to obtain a concentration of thiamine 
hydrochloride of about 50 pg/mL, 

Chromatographic system 
{See Chromotograpby (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 ml/min 
łnjection size: 25 jiL 
System suitability 
Sample: Standard solution 

[Notę —The relative retentton times for thiamine and 
methylparaben are about 0,35 and 1.0, respectively.] 
Suitability requlrements 
Resolution: NLT 6,0 between thiamine and 
methylparaben 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of thi¬ 
amine hydrochloride (CiaH^CIHtOS - HCł) in the por- 
tion of Orał Solution taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak area rado of thiamine to methyl para ben 
from the Sample solution 
~ peak area ratio of thiamine to methylparaben 
from the Standard solution 

Cs = concentration of USP Thiamine Hydrochloride 
RS in the Standard stock solution (pg/mL) 

Cu - nominał concentration of thiamine 

hydrochloride in the Sample stock solution 
0ig/mL) 

Acceptance criteria: 95,0%-135.Q% 

OTHER COMPONENT5 

* Alcohol Determination, Method II (611); 

90,0%-110.0% of the labeled guantity of C^HsOH, using 
acetone as the internal standard 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage; Preserve in tight, light-resistant 
containers. 


• USP Reference Standards (11) 

USP Thiamine Hydrochloride RS 


Thiamine Hydrochloride Tablets 

DEFINITION 

Thiamine Hydrochloride Tablets contain NLT 90.0% and 
NMT 110,0% of the labeled amount of thiamine hydro¬ 
chloride (C,2H 1? CIN40S - HCI). 

IDENTIFICATION 

* A, 

Sample solution: Triturate a ąuantity of powdered Tab- 
iets, equivalent to 10 mg of thiamine hydrochloride, 
with 10 mL of 0.5 N sodium hydroxide, and filter. 
Analysis: To 5 mL of the Sample solution add 0.5 ml of 
potassium ferricyanide TS ano 5 mL of isobutyi alcohol, 
shake the mlxture vigorously for 2 min, and allow the 
lfquid layers to separate, Illuminate from above by a 
vertica! beam of UV light, and observe the air—liquid 
meniscus at a right angle to this beam. 

Acceptance criteria: The air-liquld meniscus shows a 
vivid blue fluorescence, which disappears when the 
mixture is slightly acidified, but reappears when it rs 
again madę aikaline, 

* B, 

Sample solution: Triturate a quantity of powdered Tab¬ 
lets, equivalent to 10 mg of thiamine hydrochloride, 
with 10 mL of water, and filter. 

Analysis 1: To 2 ml of the Sample solution add iodine 
TS. 

Acceptance criteria 1: A red-brown precipitate is 
formed. 

Analysis 2: To 2 mL of the Sample solution add mercuric 
chloride TS, 

Acceptance criteria 2: A white precipitate is formed. 
Analysis 3: Identification Tests—General <191), Chloride 
Acceptance criteria 3: Meet the reąuirements 

* C. 

Sample solution: Use the remainder of the Sample solu¬ 
tion from Identification & 

Analysis: Add 1 mL of lead acetate TS and 1 mL of 2,5 
N sodium hydroxide. 

Acceptance criteria: A yellow color h produced. Heat 
the mixture for several minutes on a steam bath: the 
color chanoes to brown, and, on standing, a precipitate 
of lead sulfide separates, 

ASSAY 


C hangę to read ; 

• Thiamine Assay (531), ^Chemical Methods , Procedurę 1 
Sample solution:*^^ Place NLT 20 Tablets in a fiask of 
suitable size, half fili the fiask with 0.2 N hydrachloric 
add, and heat on a steam bath, with frequent agita- 
tion, until the Tablets have dissolved or have drsinte- 
grated so that a uniform disperston is obtained. Cool, 
transfer the contents of the fiask to a volumetric fiask, 
and dilute with 0.2 N hydrochloric acid to volume. If 
the mixture is not dear, either centrifuge it or filter it 
through papęr known not to adsorb thiamine. Difute a 
portion of the elear solution with 0.2 N hydrochloric 
add to obtain a Q.2-)ig/mL solution of thiamine 
hydrochloride. 





Anaiysis: Proceed as directed in the chapter. 
Acceptance criteria: 90,Q%-110.0% 

PERFORMANCE TESTS 

* Dissolution (711), Procedurę , Apparotus 1 and 2, immedi- 
ate-Release Dosage Forms, Procedurę for a pooled sample 
for immediate-releose dosage forms 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: A known concentration of USP Thi- 
amme Hydrochloride RS in Medium 
Sample solution: Fjltered portion of the solution under 
test, suitably difuted with the Medium if necessary 
Mobile phase: A mixlure of methanol, glacial acetic 
acid, and water (27:1:73) eontaining 1,40 mg/ml of so- 
dium 1-hexanesulfonate 
Chromatographk system 
(See Chromaiograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
injection voiume: 10 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 3.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of thia- 
mine hydrochloride (C^H^CIN^OS ■ HO) dissolved: 

Result = (Cufrs) x (C s x O * VfL) x 100 

r y = peak area of thiamine from the Sample 
solution 

n = peak area of thiamine from the Standard 
solution 

C% = concentration of USP Thiamine Hydrochloride 
RS in the Standard solution (mg/ml) 

D - dilution factor for the Sample solution 
V - volume of Medium , 900 ml 

i = labeled claim of thiamine hydrochloride (mg/ 
Tablet) 

Tolerantes: NLT 75% (Q) of the labeled amount of thi¬ 
amine hydrochloride (C^Hi^CIN^OS * HCI) is dissoived. 

* Uniformity of Dosace Units (905): Meet the 
requirement$ 

ADDITIONAL REQUIREMENTS 

* PACKACtNG and Storace: Preserve in tight, light-resistant 
containers, 

* OSP reference Standards (11) 

USP Thiamine Hydrochloride RS 


Thiamine Mononitrate 



CizHi/NsOjS 327.36 

Thiazolium, 3-[(4-aminQ~2-methyL5-pyrimidinyl)rnethyl]- 
5 -{2 - hy d roxy et hy I ) -4 - m ethy I -, n itra te (sa 11); 

Thiamine nitrate (salt) [532-43-4]. 

DEHNmON 

Thiamine Mononitrate contains NLT 98.0% and NMT 
102,0% of thiamine mononitrate (C^Hi/NsO^S), calcu- 
lated on the dried basis. 


IDENTIFICATION 

* A. 

Sample solution: 20 mg/mL of Thiamine Mononitrate 
Anaiysis: To 2 ml of the Sample solution add 2 mL of 
sulfuric acid. Cool, and superimpose 2 mL of ferrous suk 
fate TS. 

Acceptance criteria: A brown ring is produced at the 
junction of the two liguids. 

* B. 

Sample: 5 mg 

Anaiysis: DissoMe the Sample in a mixture of 1 mL of 
lead acetale TS and 1 mL of 2.5 N sodium hydroxide. 
Heat for several min on a steam bath. 

Acceptance criteria: After dissolution of the Sample , a 
yellow cofor is produced. After heatrng the solution, the 
co lor changes to brown and on standing, a precipitate 
of iead sulfide separates* 

* C A solution of Thiamine Mononitrate yields a wbite 
predpitate with mercuric chloride TS, and a red-brown 
precipitate with iodine TS. it also yields a precipitate with 
mercuric-potassium iodide TS, and with trinitrophenol 
TS, 

* D. 

Sample solution: Disso!ve 5 mg in 5 mL of 0.5 N so¬ 
dium hydroxide. 

Anaiysis: To the Sample solution add 0.5 mL of potas- 
sium ferricyanide TS and 5 mL of tsobutyl alcohoL 
Shake the mixture vigorously for 2 min, and aflow the 
!iquid layers to separate, 

Acceptance criteria: When illuminated from above by a 
verttca! beam of UV light and vtewed at a right angle to 
this beam, the air-liquid meniscus shows a vivid blue 
fiuorescence, which disappears when the mixture is 
slightly acidified, but reappears when it is again madę 
alkaJine. 

ASSAY 

* Procedurę 

Solution A: 0.005 M sodium 1-octanesulfonate in dilute 
glacial acetk acid (1 in 100) 

Solution B: Methanol and acetonitnle (3:2) 

Mobile phase: Solution A and Solution 8 (60:40) 

Internal standard solution: 2.0% (v/v) of 
methylbenzoate in methanol 

Standard solution: Prepare a 1-mg/mL solution of USP 
Thiamine Hydrochloride RS in Mobile phase . Transfer 
20,0 mL of this solution and 5,0 mL of Internal standard 
solution to a 50-mL volumetric fiask, and dilute with 
Mobile phase to volume, The Standard solution contains 
400 pg/mL of thiamine hydrochloride. 

Sample solution: Prepare a 2-mg/mL solution of Thia¬ 
mine Mononitrate in Mobile phase , Transfer 10.0 mL of 
this solution and 5,0 mL of Internal standard solution to 
a 50-mL volumetnc fiask, and dilute with Mobile phase 
to volume, 

Chromatographic system 

{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min. [NOTĘ—The flow ratę may be 
adjusted as needed to obtain a retention time of about 
12 min for thiamine hydrochlonde.] 

Injection Size: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resofution: NLT 4,0 between the thiamine and 
methylbenzoate peaks 

Taiiing factor: NMT 2.0 for the thiamine peak 
Column efficrency: NLT 1500 theoretical plates for 
the thiamine peak 

Refatlve standard devlation: NMT 2,0% for the ra- 
tios of the thiamine peak area to the interna! stan¬ 
dard peak area 
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Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of thiamine mononitrate 
(C ]2 H 1? N 5 04S) in the portion of Thiamine Mononitrate 
taken: 

Result = (ffu/fe) x (Cs/G) x x 100 

Ru = internal standard ratio (peak area of thiamine/ 
peak area of the internal standard) from the 
Sample solution 

fts = internal standard ratio (peak area of thiamine/ 
peak area of the internal standard) from the 
Standard solution 

Cs - concentration of USP Thiamine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Thiamine Mononitrate in the 
Sample solution (mg/ml) 

Mrt - molecular weight of thiamine mononitrate, 
32736 

M f2 = molecular weight of thiamine hydrochloride, 
337.27 

Acceptance criteria: 98,G%-1Q2,Q% on the dried basis 

JMPURITIE5 

* Residue on ICNiTlON <281): NMT 0.2% 

* CHLORIDE AND SULFATE, Chloride (221) 

Standard: 0.40 mL of 0.020 N hydrochloric acid 
Sample: 500 mg of Thiamine Mononitrate 
Acceptance criteria: NMT 0.06% 

* Related Compounds 

Solution A, Solution B # and Mobile phase: Proceed as 
directed in the Assay. 

Sample solution: 1.0 mg/mL of Thiamine Mononitrate 
in Mobile phase 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,0-mm x 15-cm; packing LI 
Flow ratę: 0,75 mL/rmn 
Injection size: lOpL 
Anaiysis 

Sample: Sample solution 

Allow the Sample solution to elute for NLT three times 
the retention time of the matn peak, 

Calculate the percentage of total secondary peaks in 
the portion of Thiamine Mononitrate taken: 

Result = (ru/rr) x 100 

ru - sum of the areas of all the peaks, except that 
of the thiamine peak 

fj - sum of the areas of all the peaks 
Acceptance criteria: NMT 1.0% 

SPECIFDC TESTS 

* fH (791) 

Sample solution: 20-mg/mL solution 
Acceptance criteria: 6.0-7.5 
» Loss on Dryinc <731): Dry 500 mg at 105° for 2 h: it 
loses NMT 1,0% of its weight. 

ADDITIONAl REQUIREMENTS 

« Packacinc and Storace: Preserve in tight, light-resistant 
containers. 


O USP Reference Standard; <11) 

USP Thiamine Hydrochloride RS 


Thiamine Mononitrate Orał Solution 

DEFINITION 

Thiamine Mononitrate Orał Solution contains NLT 95.0% 
and NMT 115,0% of the labeled amount of thiamine 
mononitrate (C 12 H 17 N 5 O 4 S). 

IDENTIFICATION 

• A, 

Sample solution: Dilute a portion of Orai Solution with 
water to a concentration oł 10 mg/mL of thiamine 
mononitrate. 

Anaiysis: To 03 mL of the Sample solution add 5 mL of 
0.5 N sodium hydroxide, then add 03 mL of potassium 
fenicyanide TS and 5 ml of isobutyl afcoho!. Shake the 
mixture vigorousfy for 2 min, and allow the liquid layers 
to separate. Illummate from above by a vertical beam of 
UV Hght and observe the air-liqutd meniscus at a right 
angle to this beam. 

Acceptance criteria: The aMiquid meniscus shows a 
vivid blue fluorescence, which disappears when the 
mUture is slightly acidified, but reappears when it is 
again madę alka linę* 

• B. 

Sample: 5 mL of Orał Solution 

Anaiysis: Add 2 mL of sulfuric acid to the Sample , cool, 
ano superimpose 2 mL of ferrous sulfate TS, 

Acceptance criteria: A brown ring is produced at the 
junction of the two liquids. 

ASSAY 

« Procedurę 

Mobile phase: Meftianol and 0,04 M aqueoiis mono- 
basie potassium phosphate (45:55) 

internal standard solution: 100 pg/mL of methylpara- 
ben in Mobile phase 

Standard stock solution: 500 pg/mL of USP Thiamine 
Hydrochloride RS in Mobile phase 

Standard solution: Dilute a mixture of equal volumes 
of the Standard stock solution and Internal standard solu¬ 
tion with Mobile phase to obtain a concentration of USP 
Thiamine Hydrochloride RS of 50 pg/mL. 

Sample stock solution: Equivalent to 500 pg/mL of thi¬ 
amine mononitrate in Mobile phase from an accurately 
measured volume of Orał Solution 

Sample solution: Dilute a mixture of equal volume$ of 
the Sample stock solution and Internal standard solution 
with Mobile phase Lo obtain a concentration of thiamine 
mononitrate of 50 pg/ml. 

Chromatographic system 
(See Chromatograpny <621), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packtng LI 
Flow ratę: 1 mL/min 
Injection si 2 e: 25 pL 

System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for thiamine and 
methylparaben are about 0.35 and 1.0, respectively.] 
Suitability requirements 
Resolutlon: NLT 6,0 between the thiamine and 
methylparaben 
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Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Somple solution 
CalcuJate the percentage of the labeled amount of thi- 
amine mononitrate (CijHuNsOiS) in the portion of 
Orał Solution taken: 

Result = {Ru/Rs) x (Q/Q x (fcWK*) x 100 

Ru - peak area ratio of thiamine to methylparaben 
from the Somple solution 

R s - peak area ratio of thiamine to methylparaben 
from the Standard solution 

Cs = concentration of USP Thiamine Hydrochloride 
RS in the Standard stock solution (pg/mL) 

Cu - nominał concentration of thiamine 

mononitrate in the Sampie stock solution 
(pg/ml) 

M r t - molecular weight of thiamine mononitrate, 
327.36 

Mrt = molecular weight of thiamine hydrochloride, 
337.27 

Acceptance criteria: 95,0%-l 15.0% 

OTHEft COMPONENTS 

« Alcohol Determinatidn, Method II (611): 

90.0%-110.0% of the labeled auantity of C 2 H 5 OH, using 
acetone as the interna! standard 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers. 

® USP Reference Standards (11) 

USP Thiamine Hydrochloride RS 


Thiethylperazine Maleate 



C 22 H 2 9NjS 2 • 2 G 1 H 4 O 4 631.76 

1QH-Phenothia 2 ine, 2“(ethyJthio)-l0-[3-(4-methyl-l -piper- 
(Z)- 2 -butenedioate ( 1 : 2 ); 

3-{4-methy 1-1 -piperaziny l)pro pyl]p he- 



DEFINmON 

Thiethylperazine Maleate contains NLT 98,0% and NMT 
101 5% of thiethylperazine maleate (CaiHasNjS* * 
2 C 4 H 4 O 4 ), calculated on the dried basis. 

[Notę—T hroughout the following procedures, protect test 
or assay sam pies, the Reference Standard, and Solutions 
containing tnem, by conducting the procedures without 
delay, under subdued light, or using low-actfnic 
glassware.] 


IDENTIFICATION 
* A. INFRARED ABSORPTION (197K) 


ASSAY 
* PROCEDURĘ 

Sampie solution: Disso!ve 250 mg of Thiethylperazine 
Maleate in 30 ml of glacial acetic acid. Warm on a 
steam bath to di$solve. 

Analysis: To the Sampie solution add 1 drop of crystal 
violet TS. Titrate with 0.1 N perchlohc acid VS to a 
blue-green endpoint. Perform a blank determination, 
and make any necessary correction. Each ml of 0.1 N 


perchloric acid is equivalent to 31.59 mg of thiethylper¬ 
azine maleate {C 22 H 29 N 352 - 2 OH 4 O. 1 )* 

Acceptance criteria: 98,0%-101.5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Sełenium (291) 

Test solution: 100 mg of Thiethylperazine Maleate, 
mixed with 100 mg of magnesium oxide 
Acceptance criteria: NMT 30 ppm; the absorbance of 
the solution from the Test solution is NMT one-half that 
from the Standard Solution. 

* ORGANIC IMPURITIES 

[NOTĘ—Conduct this test promptly without exposure to 
daylight and with minimum exposure to artifidal light] 
Diluent: Methanol and ammonium hydroxide (49:1) 
Sampie solution: 20 mg/ml of Thiethylperazine 
Maleate in Diluent 

Standard solution A: 20.0 mg/mL of USP Thiethylper¬ 
azine Maleate RS in Diluent 

Standard Solutions B-F: Solutions containing 0.2, 0.1, 
0*06, 0.04, and 0*02 mg/ml, 1 especti vdy, from Stan¬ 
dard solution A in Diluent. The finał concentrations of 
Standard Solutions S-Frepresent 1%, 0*5%, 0.3%, 0.2%, 
and 0,1% concentrations of Standard solution A . 
Chromatographic system 
Application votume: 5 pL 
Deve!oping solvent system: Ether, cydohexane, 
methanol, and ammonium hydroxtde (25:10:5:1) 
Analysis: Apply egual spots of the Somple solution and 
Standard Solutions A-F as direeted in Ordinary Impuńties 
(466). Examine the piąte under short- and long-wave- 
length UV light, then spray the piąte with Dragendorff s 
TS, dry the piąte with a stream of nitrogen, and then 
spray with hydrogen peroxide TS. 

Acceptance criteria: Any secondary spot in the Sampie 
solution is NMT 0.5%, and the sum of alJ secondary 
spots is NMT 2.0%. 

SPECIFIC TESTS 

* PH (791) 

Sampie solution: 1 mg/ml in water, warming, if neces- 
sary, to dissolve 
Acceptance criteria: 2.S-3.8 
■ Loss ON Drying (731) 

Analysis: Dry a sampie at 105° for 4 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Thiethylperazine Maleate RS 


Thiethylperazine Maleate Suppositoraes 

DERNITION 

Thiethylperazine Maleate Suppositories contain NLT 90.0% 
and NMT 110.0% of the labeled amount of thiethylper¬ 
azine maleate (C 22 H 29 N 3 S 2 ■ 2 C 4 H 4 O 4 ). 

[NOTĘ—Throughout the foflowing procedures, protect test 
or assay samples, the Reference Standard, and Solutions 
containing tnem, by conducting the procedures without 
delay, under subdued light, or using low-actinlc 
glassware.] 

IDENTIFICATION 

• A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

■ B. The Rf value of the phncipal spot and its color, as 
visualized by the spray reagents in the chromatogram of 
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the Sample solution, corresponds to that of Standard solu- 
tion A, a5 obtained m Organie Impurities. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol and 10% ammonium carbom 
ate (9:1) 

Diiuent: Methanol, chloroform, and ammonium hy- 
droxide (55:45:1) 

Standard solution: 0.1 mg/mL of USP Thiethylperazine 
Maleate RS in Diiuent 

Sample solution: Weigh not fewer than 20 Supposito¬ 
ries, and freeze them at 0° for about 30 min. Grind the 
Suppositories into smail particies, and transfer a portion 
of the mass, equivatent to about 10 mg of thiethylper¬ 
azine maleate, to a 100-mL voiumetrjc fiask, Add about 
30 mL of Diiuent , and gentiy shake for about 10 min or 
until the mass dbsoNes* Dilute with Diiuent to volume, 
and filter through about 2 g of anhydrous sodium sul- 
fate, discardtng the first portion of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitahility.) 

Modę: LC 

Detector: UV 265 nm 

Coiumn: 4.6-mm x 25-cm; 5-jum, base-deactivated 
packing LI 

Coiumn temperaturę: 45° 

Flow ratę: 2 mL/min 
Injection volume: IOjiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolulion: NLT 1.0 between the thiethylperazine 
peak and adiacent peaks 

Coiumn effidency: NLT 1000 theoretical pfates 

Tailing factor: NMT 2*5 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
thiethylperazine maleate (CijHzgNaS^ ■ 2C 4 H 4 Ch) in the 
portion of Suppositories taken: 

Resuft = (fuM) x (Cs/Cu) x 100 

ru = peak response from the Sampie solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Thiethylperazine Maleate 
RS in the Standard solution ( mg/mL) 

Cu - nominał concentration of thiethylperazine 
maleate In the Sample solution (mg/mL) 
Acceptance criteria: 9G.0%-110.0% 

PERFORMANCE TEST5 

« Uniformity of Dosage Units (905): Meet the 
requirement$ 

IMPURITIES 

• Orcanic Impurities 

Diiuent: Methanol, chloroform (stabilized with 0*75% 
alcohol), and ammonium hydroxide (55:45:1) 

Standard stock solution: 10 mg/mL of USP 
Thiethylperazine Maleate RS in Diiuent 
Standard Solutions: Dilute the Standard stock solution 
quantitatively with Diiuent to obtain the Standard solu - 
tron shown in Tobie 1. 


Tabie 1 


Standard 

solution 

Dilution 

Conccntra- 

tion 

(uq/mŁ) 

Percentage 
(%, for com 
parison with 
Sample solu- 
tion) 

A 

fl in 20) 

500 

5 

B 

{1 in 33) 

500 

3 

c 

fl in SO) 

200 

2 

0 

H in 100) 

100 

1 

E 

fl in 200) 

50 

0.5 


Sample solution: Transfer a number of Suppositories, 
equivalent to about 20 mg of thiethylperazine maleate, 
to a funnet having a fritted disk of a fine porę size. Add 
50 mL of n-pentane, macerate, and mix with a glass 
stirring rod, collectfng the filtrate in a filter fiask under 
reduced pressure. Rinse the stirring rod and funnel with 
five 10-mL portions of n-pentane, and discard fhe fil¬ 
trate. Transfer the funnel to a sępa ratę filter fiask, add 
three 10-ml portions of Diluent t and collect the filtrate 
under reduced pressure. Evaporate the filtrate to dry- 
ness, add 2*0 mL of Diiuent , and mix* Filter the resulting 
solution through a filter of 0.45-pm porę size, dbcard- 
ing the initial portion of the filtrate. 

Chromatographic system 
(See Chromotograpny (621), Thin-Layer Chromato- 



Absorbent: 0*25-mm layer of chromatographic silica 
gel mixture, Equilibrate for 3 h in the Developing sol- 
vent system, Remove and allow solvent to evaporate, 
Application volume: 10 juL 

Developing solvent system: Melhylene chłoride, iso- 
propyl alcohol, methanol, and ammonium hydroxide 
(85:15:2:1) 

Analysis 

Sampfes: Standard Solutions A-E and Sample solution 
Deveiop the chromatogram in a separate Imed chamber 
in the Developing solvent system , until the solvent front 
has moved about three-fourths of the iength of the 
piąte* Remove the piąte from the developing chamber, 
mark the solvent front, and allow to evaporate in a 
stream of nitrogen for about 10 min. £xamine the 
piąte under short- and long-wavelength UV light, and 
compare the intensrties of any secondary spots ob- 
served in the chromatogram of the Sample solution 
with those of the principal spots in the chromato- 
grams of the Standard Solutions . Spray the piąte with 
Dragendorffs reagent, followed by a 9% solution of 
hydroaen peroxide in water, and cover wjth a glass 
piąte for 5 min* Remove the glass piąte, and observe 
under white light. Record the & values and estimate 
the concentration of the secondary spots observed in 
the Sample solution . 

Acceptance criteria: No secondary spot from the chro¬ 
matogram of the Sample solution observed, using the 
visuaiization methods above, is larger or morę intense 
than the principal spot of Standard solution E {NMT 
0.5%), and the sum of the intensities of the secondary 
spots of the Sampie solution corresponds to NMT 5%. 

ADDITIONAL REQUJREIVSENT5 

* Packaging and Storace: Preserve in tight containers at 
temperatures below 25°, Do not expose unwrapped Sup¬ 
positories to sunlight. 
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• usp Referemce Standards {11} 
USP Thiethylperazine Maleate RS 


Thiethylperazine Maleate Tablets 

DEFRNITION 

Thiethylperazine Maleate Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of thiethylperazine 
maleate (C«H»N 3 S a - 2C 4 H,0 4 ). 

[Notę—T hroughout the following procedures, protect test 
or assay sampies, the Referenee Standard, and Solutions 
containing tnem, by condueting the procedures wlthout 
delay, under subdued light, or using low-actinic 
glassware.J 

IDENTIFICATION 

* A, The retentfon time of the major peak of the Sample 
solutiort corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 
a Procedurę 

Mobile phase: Methanol and 10% ammonium carbon- 
ate (9:1} 

Difuent: Acetonitrile and water (9:1) 

Standard solution: 0,2 mg/mL of USP Thiethylperazine 
Maleate RS in Dituent Use sonication for about 5 min 
to dissolve the sample. 

Sample solution: 0.2 mg/mL of thiethylperazine 
makatę, prepared as follows. Weigh and finely powder 
NLT 20 Tablets. Transfer a portion of the powder, 
equivalent to 50 mg of thiethylperazine maleate, to a 
250-mL volumetric fiask. Add 1 50 mL of DHuent , and 
shake to disperse the powder. Sonicate the mfxture for 
10 min, then shake by mechanical means for 1 h. Di- 
lute with DHuent to volume. Pass through a filter of 
0.45-^tm porę stże, discarding the first portion of the 
filtra te. 

Chromatographic system 

{See Chromatograpny (621 ), System Suitabiiity.) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.6-mm x 25-cm; S-pm, base-deactivated 
packing LI 

Column temperaturę: 45° 

Flow ratę: 2 mL/min 
Injection voiume: 10 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 

Resolution: NLT 1.5 between the thiethylperazine 
peak and adjacent pealcs 

Cofumn effirienty: NI T 1000 theoretical plates 

Tallina factor: NMT 2.5 

Reiatlve standard deviation: NMT 2.0% 

Analysls 

Sampies: Standard solution and Sample solution 
Galculate the percentage of the labeled amount of 
thiethylperazine maleate (C 22 H 29 N 3 S 2 - 2 CH.O 0 in the 
portion of Tablets taken: 

Result = (ryfr$) x (Cs/G,) x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

O = concentration of USP Thiethylperazine Maleate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of thiethylperazine 
maleate in the Sample solution (mg/mL) 


Acceptance criteria: 90.0%-! 10 . 0 % 

PERFORMANCE TESTS 

* Dissolution (711} 

Medium: 0.01 N hydrochlonc acid; 1000 mL 
Apparatus 1* 120 rpm 
Time: 30 min 

Standard solution: USP Thiethylperazine Maleate RS at 
a known concentration in Medium 
Sample Solutions: Pass a portion of the solution under 
test through a suitable filter, and dllute with Medium, if 
necessary, to a concentration that is similar to that of 
the Standard solution . 

Instrumentaf conditions 
Modę: UV 

Anafytical wavelength: Wavelength of maximum ab- 
sorption at about 263 nm 

Tolerances: NLT 75% (Q) of the labeled amount of 
thiethylperazine maleate * 2C4U O*) is 

dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

ADD1TKONAL REQUBREMENTS 

* PACKAGING AND Storage: Preserve in Light, llght-resistant 

containers. 

* USP Reference Standards (11) 

USP Thiethylperazine Maleate RS 


Thifnerosal 



CgHgHgNaO^S 404.81 

Mercury, ethyl(2-mercaptobenzoato-5)-, sodium salt; 

Ethyl (sodium m e rca p to be nzoa to) mercury [54-64-8]. 

DEFINITION 

Thimerosal contains NLT 97.0% and NMT 102.0% of thi- 
rrerosal (GH^HgNaCbS), calculated on the dried basis. 

IDENTIFICATION 

* A INFRARED ABSORPTION (197K) 

• B. 

Sample solution: 10 mg/mL 
Anafysis: To the Sample solution add a few drops of 
$ilver nitra te TS. 

Acceptance criteria: A pale yeflow precipitate is 
formed. 

* C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

• PROCEDURĘ 

Solution A: 0,05% Trifluoroacetlc acid, prepared by 
adding 1.0 mL of trifiuoroacetic add to 2 L of water 
Mobile phase: Methanol and Solution A (60:40) 
Standard stock solution: 250|ig/mL of USP Thimerosal 
RS in water 

impurity stock solution: 250 pg/mL of USP Thimerosal 
Related Compound A RS in methanol and water (90:10) 
System suitabiiity solution: 25 pg/mL each of USP Thi¬ 
merosal RS and USP Thimerosal Related Compound A 
RS from Standard stock solution and Impurity stock solu¬ 
tion, respectively, in water 

Standard solution: 25 pg/mL of USP Thimerosal RS in 
water from Standard stock solution 
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Sampfe solution: 25 pg/mL of Thimerosal in w a ter 
[Notę—P repare both the Standard solution and Sample 
solution at a concentration of NMT ±10% of the sped- 
fied concentration.] 

Chromatographk system 
(See Chramatograpny (621), System Suita hi li ty.) 

Modę: LC 

Detector: UV 222 nm 

Cofumn: 2.1-mm x 10-cm; 2-pm packing LI 

Autosampler temperaturę: 4° 

FJow ratę: 035 mL/min 
tnjection Yolume: 2.5 |il 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę— The relatlve retention times of thimerosal and 
thimerosal related compound A are 1.0 and 13, 
respectivdy.j 
Suitabiiity reguirements 

Resoiution; NLT 33 between the thimerosal and thi¬ 
merosal related compound A peaks, System suitabiiity 
solution 

Taifrng factor: NMT 13, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sampfe soiution 
Caiculate the percentage of thimerosal (CgHoHgNaC^S) 
in the portion of Thimerosal taken: 

Result - (rjr) x (Cj/Cy) x 100 

fu - peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cj = concentration of USP Thimerosal RS in the 
Standard solution (pg/mL) 

Cy = concentration of Thimerosal in the Sampfe 
solution (ug/mL) 

Acceptance criteria: 97.0%-102.0% on the dried basis 

IMPURITIES 
* ftlERCURY lONS 

Iodide reagent: 332 rng/mL of potassium iodide. Pre¬ 
pare fresh daily. Keep the stop per in the fiask, and pro- 
tect from light 

Standard soiution: 95 pg/mL of mercuric chloride 
Sample stock solution: 5 mg/ml of Thimerosal 
Sample solution A: 1 mg/mL of Thimerosal from Sam- 
ple stock solution 

Sample solution B: 1 mg/ml of Thimerosal from Sam¬ 
ple stock soiution and 9.5 pg/mL of mercuric chloride 
from Standard solution 

Instrumenta! conditions 
Modę: UV 

Anaiytical wavelength: Determine the wavelength of 
maximum absorbance for the tetraiodomercurate ion 
at about 323 nm using the solution prepared by mix- 
ing 1.0 ml_ of the Standard solution and 5.0 ml of the 
Iodide reagent, and diluting with water to lO.OmL 
Celi: 1 cm 
Blank: Water 
Analysis 

Protect ail Solutions from light before determining their 
absorbances. 

Samples: Labę] five 10-mL volumetric flasks C, D, E, F, 
and R. Transfer 5.0 mL of Sample soiution A to flasks C 
and D, 5,0 mL of Sample solution B to flasks E and F, 
and 5.0 mL of water to fiask R, Dilute flasks C and E 
with water to vo!ume. Dilute flasks D, F, and R with 
iodide reagent to volume. 


Determine the absorbances of the Solutions in flasks C, 
D, E, F, and R as Ac, A Dt A Łi Af , and Au, respectively. 
Calculate the percentage of mercury ions In the portion 
of Thimerosal taken: 

Result = (AJAs) x ( Q/C v ) x (MM) x 100 

A u - absorbance of the Sampfe solution obtained 
by: Au — A& — Ar — Ac 

A = absorbance of the Standard soiution obtained 
by: As — Af — Ar — At — Au 

Cs ~ concentration of mercuric chloride in Sample 
solution B (mg/mL) 

Cy ~ concentration of Thimerosal in Sample soiution 
B (mg/mL) 

A r - atomie weight of mercury, 200.59 

M r - molecular weight of mercuric chloride, 271.50 

Acceptance criteria: NMT 0.70% 

« ORGANEC Ompurities 

Soiution A: 0.05% Trifluoroacetic acid, prepared by 
adding 1,0 mL of trifluoroacetic acid to 2 L of water 
Mobile phase: Methanol and Solution A (60:40) 

Stock solution 1: 250 pg/mL of USP Thimerosal RS in 
water 

Stock soiution 2: 250 pg/mL of USP Thimerosal Related 
Compound A RS in metnanol and water (90:10) 

System suitabiiity solution: 25 pg/mL each of USP Thi¬ 
merosal RS and USP Thimerosal Related Compound A 
RS from Stock solution 1 and Stock solution 2, respec- 
tively, Sn water 

Standard solution: 0.25 pg/mL of USP Thimerosal Re- 
iated Compound A RS from Stock soiution 2 in water 
Sample solution: 250 pg/mL of Thimerosal In water 
Chromatographk system 
(See Chromatography (621), System Suitabiiity) 

Modę: LC 

Detector: UV 222 nm 

Column: 2.1-mm x 10-cm; 2-pm packing LI 

Autosampler temperaturę: 4° 

Flow ratę: 0.35 ml/min 
Injection volume: 2.5 pL 
System suitabiiity 

Samples: System suitabiiity soiution and Standard 
solution 

Suitabiiity requirements 

Resoiution: NLT 3.5 between the thimerosal and thi¬ 
merosal related compound A peaks, System suitabiiity 
solution 

Relative standard deviation: NMT 3%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of each impurky in the por¬ 
tion of Thimerosal taken: 

Result - fry/rj) x (Cs/Cu) x 1 00 

ry - peak response of each impurity from the 
Sample solution 

rs - peak response of thimerosal related 

compound A from the Standard solution 
Cs = concentration of USP Thimerosal Related 
Compound A RS in the Standard solution 
(pg/mL) 

Cy - concentration of Thimerosal In the Sample 
soiution (pg/mL) 

Acceptance criteria: See Table 1. Disregard peaks less 
than 0,05%. 
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Table 1 


Name 

Relatjye 

Re ten tion 

Time 

Acceptance 

Criteria, 

NMT 

Thiosalicvltc add-* 

0.36 

OTO 

Thimerosal 

1.0 

,_ 

Thimerosal related 
compound A 

1.3 

0.10 

Any other indMdual 
unspedfied impurity 

— 

0.10 

Total impurities 

-— 

1.0 


J 2"$ulf'anylbenzole add. 


5PECIFIC TESTS 
» Loss on Dhying (73 1) 

Analysis: Dry to constant weight under vacuum over 
phosphoms pentoxide. 

Acceptance criteria: NMT 0.5% 

ADDBTIGNAL REQUIREMENT$ 

* Packacinc ano Sto ragę: Preserve in tight, light-resistant 

containers. 

• USP Referenci Standards {11} 

USP Thimerosal RS 

USP Thimerosal Related Compound A RS 
2,2 ł -Di$ulfanediyidibenzoic add. 

ChH m 0 4 S2 306.35 


Thimerosal Topical Aerosol 

DEFINITION 

Thimerosal Topical Aerosol Is an alcoholic solution of Thb 
merosal mixed with suitable propellants in a pressurized 
Container. It contains NLT 85.0% and NMT 115.0% of 
the labeied quantity of thimerosal (CsbhHgNaCBS). 

[NOTĘ—Thimerosal Topical Aerosol is sensitive to some 
metals.] 

IDENTIFICATION 

* A. 

Sample: 10 mL of Topical Aerosol 

Analysis: Spray the Sample into a suitable Container, 
ada 10 mL of water, and heat on a steam bath until the 
odor of aicohol is no longer perceptibie. Cool, and pass 
hydrogen sulflde through the solution. 

Acceptance criteria: No black discoloration or black 
predpitate is formed. 

e B. 

Sample: 15 mL of Topical Aerosol 

Analysis: Spray the Sample into a suitable Container, 
adef 15 mL of water, heat on a steam bath until the 
odor of aicohol is no longer perceptibie, and add 
2 drops of bromine. Mix with 1.5 mL of 3 N hydrochlo- 
ric acid, filter, evaporate the excess bromine with a cur- 
rent of air, and pass hydrogen sulfide through the 
filtrate. 

Acceptance criteria: A black predpitate is formed. 

AS5AY 

■ Procedurę 

The Standard Solutions and Sample solution may be di- 
luted with water, if neoessary, to yield Solutions of suita¬ 
ble concenlration, adaptable to the linear or working 
rangę of the instrument. 

Solution A: Dissolve 50 g of stannous chloride in 
100 mL of hydrochloric add on a steam bath, cool, di- 
lute with water to 500 mL, and mix. Use within 3 
months. 


Standard stock solution A: 1.8 pg/mL of USP Thimero¬ 
sal RS 

Standard stock solution B: 2.0 pg/mL of USP Thimero¬ 
sal RS 

Standard stock solution C; 2.2 pg/mL of USP Thimero¬ 
sal RS 

Standard solution A: Pipet 20 mi of Standard stock so* 
Iution A into a 100-mL volumetric fiask. Add 5 mL of 
sulfuric acid, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam Bath for 2 h. Cool, and dilute with water to 
volume. 

Standard solution B: Pipet 20 mL of Standard stock so» 
iution B into a 100-mL volumetric fiask. Add 5 mL of 
sulfuric add, cool, add 3 mL of nitric add, and mix. 

Add potassium permanganate crystals, while mtxing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cool, and dilute with water to 
vofume. 

Standard solution C: Pipet 20 mL of Standard stock so- 
Iution C into a 100-mL yolumetric fiask. Add 5 mL of 
sulfuric acid, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h, Cool, and dilute with water to 
volume. 

Sample stock solution; Weigh a fiJled Topical Aerosol 
Container, and record the weight. Place the Container in 
a dry ice-alcohol bath, and cool for 60 min. Remove 
the Container from the bath, and carefully remove the 
spray cap with wire cutters, ta king precautions to save 
all pieces of the spray head and cap. With the aid of 
three 5-mL portions of water, transfer the contents of 
the Container to a beaker previously chilled in the bath. 
Dry the rinsed empty Container and all of its parts In an 
oven at 105° for 2 h, cool, and weigh. Calculate the 
weight of the Container contents. Add a few boiling 
chips to the beaker, and carefully stir to help evaporate 
the propellant. After the bulk of the propellant has 
evaporated, place the beaker on a steam bath, evapo- 
ratę the volatile solvents, and cool Transfer the residua! 
Iiquid with the aid of 35.0 ml of aicohol to a 50-mL 
vofumetric fiask, and dilute with water to volume. Di¬ 
lute a portion of chis solution quanti£atively with water 
to obtain nominally 2 pg/mL of thimerosal. 

Sample solution: Pipet 20 mL of Sample stock solution 
into a 100-ml volumetric fiask. Add 5 ml of sulfuric 
add, cool, add 3 ml of nitric add, and nmx. Add potas- 
stum permanganate crystals, while mixinq, until the 
purple color persists for NLT 15 min. Add 200 mg of 
potassium persulfate, mix, and heat on a steam bath for 
2 h. Cool, and dilute with water to vofume. 
Instrumental eonditions 

Modę: Flameless atomie absorption spectroscopy 
Lamp: Mercury hoilow-cathode 
Blank solution: Pipet 20 mL of water into a 100-mL 
vofumetric fiask. Add 5 mL of sulfuric acid, cool, add 
3 mL of nitric add, and mix. Add potassium perman¬ 
ganate crystals, while mixinq, until the purple color 
persists for NLT 15 min. Ada 200 mg of potassium 
persulfate, mix, and heat on a steam bath for 2 h. 

Cool, and dilute with water to volume. 

Analysis 

Samples: Standard Solutions Ą 8, and C, Sample solu- 
tion , and Blank solution 

Proceed with each of the Samples as follows. Sepa- 
rately pipet 3 mL into the sembbing cham ber of a 
suitable system designed for determination of mer¬ 
cury. Dilute with water to 150 mL, and add hydroxyl- 
amine hydrochloride solution (1 in 10) to reduce the 
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immediately aftach fhe scrubbing chamber to the 
system* Concomitantly determine the absorbance of 
tne vapor from each solution at an integration time 
of 15 s. Use the absorbance of the Blank solution to 
correct the absorbances of Standard Solutions A , B, 
and C and the Sampie solution. Plot the corrected 
absorbances of the standards versus the respective 
concentrations of the Standard stock Solutions , In 
pg/mL, and from the curve so obtalned determine 
the concentration, C In pg/mL, of the Sampie 
solution. 

Caloulate the percentage of thimerosal (OjHeHgNaOzS) 
in the Topical Aerosol taken: 

Result = (C/Cu) x 100 

C = measured concentration of thimerosal in the 
Sampie solution (pg/mL) 

Qf = nominał concentration of thimerosal in the 
Sampie solution (pg/mL) 

Acceptance criteria: 85.0%~115.0% 

5PECIFIC TEST5 

* Alcohol Determination, Method ii (611) 

Analysis: Weigh, chiII, and open 1 Topical Aerosol Con¬ 
tainer, and remove the propellant as directed for the 
Sampie solution in the Assoy, continuing until the bulk 
of the propellant has evaporated* Determine the alcohol 
eon tent of the sampie thus prepared by the Cos Chro- 
matogrophic Method (see Method // In Alcohol Determina - 
f/on (611}), using methyl ethyl ketone as the fntemal 
standard tn place of acetonitrile. 

Acceptance criteria: 18.7%-25.3% (w/w) of C z H 5 OH 

Change ta read: 

* Other Requirement 5: Meets the reguirements for *7bp/- 

cal Aerosois (603)* ( cn 

ADDITIONAL REQU1REMENT5 

* PACKAGINC and Storach: Preserve in tight, light-resistant, 
ressurized containers, and avoid exposure to excessive 
eat. 

* usp reference standards <11) 

U5P Thimerosal RS 


Thimerosal Topical Solution 

DEFINITION 

Thimerosal Topical Solution contains, in each 100 mL, NLT 
95 mg and NMT 105 mg of thimerosal (C^HgNaOzS). 

[Notę—T himerosal Topical Solution is sensitive to some 
metals.] 

IDENTIFICATION 

* A. 

Sampie: 50 mL of Topical Solution 
Analysis 1: Pass hydrogen sulfide through the Sampie. 
Acceptance criteria 1: No black discoloration or biack 
precipitate is formed, 

Analysis 2: Add 3 or 4 drops of bromine to the Sampie , 
mix, and warm on a steam bath to expel the excess 
bromine. Add 5 ml of 3 N hydrochlone add, filter, and 
pass hydrogen sulfide through the filtrate, 

Acceptance criteria 2: A black precipitate is formed. 

* B. 

Sampie: 1 mL of Topical Solution 
Analysis: To the Sampie add 9 mL of water, mix, and 
add 1 mL of cupric sulfate TS. 

Acceptance criteria: A green color is produced korne- 
diately and is followed by the gradua! predpitation of 


A5SAY 

* PROCEDURĘ 

The Standard Solutions and Sampie solution may be di- 
luted with water, if necessary, to yield Solutions of suita- 
ble concentration, adaptable to the linear or working 
rangę of the instrument. 

Solution A: DissoIve 50 g of stannous chforide in 
tOOmL of hydroehfonc add on a steam bath, cool, and 
diiute with water to 500 ml. Use within 3 months. 
Standard stock solution A: 1 *8 pg/mL of USP Thimero¬ 
sal RS 

Standard stock solution B: 2.0 pg/mL of USP Thimero¬ 
sal RS 

Standard stock solution C: 2.2 pg/mL of USP Thimero¬ 
sal RS 

Standard solution A: Pipet 20 ml of Standard stock so¬ 
lution A into a 100-mL vo!umetrio fiask. Add 5 mL of 
sulfurk acid, cool, add 3 mL of nitric acid, and mix* 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cuul, and diiute with water to 
volume t 

Standard solution B: Pipet 20 mL of Standard stock so¬ 
lution B into a 100-mL volumetrk fiask. Add 5 mL of 
sulfuric add, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h* Cool, and diiute with water to 
volume* 

Standard solution C: Pipet 20 mL of Standard stock so 
lution C into a 100-mL volumetric fiask. Add 5 mL of 
sulfuric add, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cool, and diiute with water to 
volume. 

Sampie stock solution: Pipet 2 mL of Topical Solution 
into a 1000-mL vo!umetric fiask, and diiute with water 
to volume. 

Sampie solution: Pipet 20 mL of Sampie stock solution 
into a 100-mL volumetric fiask. Add 5 mL of sulfuric 
acid, cool, add 3 mL of nitric acid, and mix. Add potas¬ 
sium permanganate crystals, while mixmq, until tne 
purple color persists for NLT 15 min, Add 200 mg of 
potassium persulfate, mix, and heat on a steam bath for 
2 h. Cool, and diiute with water to volume. 
Instrumental condltions 

Modę: Flameless atomie absorption spectroscopy 
Lamp: Mercury hoJlow-cathode 
Blank solution: Pipet 20 mL of water into a 100-mL 
volumetrtc fiask. Add 5 mL of sulfuric acid, cool, add 
3 mL of nitric acid, and mix, Add potassium perman¬ 
ganate crystals, while mixmq, until the purple color 
persists for NLT 15 min. Add 200 mg of potassium 
persulfate, mix, and heat on a steam batn for 2 h. 

Cool, and diiute with water to volume. 

Analysis 

Samples: Standard Solutions Ą B , and C, Somple solu¬ 
tion , and Blank solution 

Proceed with each of the Samples as follows* Pipet 
3 ml into the scrubbing chamber of a suitable system 
designed for determination of mercury. Diiute with 
water to 1 50 mL, and add hydroxylamine hydrochlo- 
ride solution (1 in 10) to reduce the excess perman¬ 
ganate. Add 5 mL of Solution A, and immediately al¬ 
tach the scrubbing chamber to the system. 
Concomitantly determine the absorbance of each so¬ 
lution at an integration time of 15 s. Use the absorb¬ 
ance of the Blank solution to correct the absorbances 
of Standard Solutions A f B t and C, and the Sampie so- 
iution. Plot the corrected absorbances of the stan- 
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Standard stock Solutions, in pg/mL, and from the 
curve so obtained, determine the concentration, C, in 
Hg/mL, of the Sample solution. 

Calculate the quantity, in mg, of thimerosal 
(CsHęHgNaOjS) in each 100 mL of Topical Solution 
taken: 

Resuft =CxDxVxF 

C a measured concentration of the Sample solution 
(ng/mL) 

D = diiution of the Sample stock solution, 500 

V = volume of Topical Solution, 100 mL 

F = unit conversion, 1 mg/1000 pg 
Acceptance criteria: 95-105 mg 

SPECIFIC TESTS 

• pH (791): 9.6-10,2 

ADDITIONAL REQUIREMENTS 

• Packaging AND Storage: Preserve in tight, light-resrstant 
containers, and araid exposure to excessive heat. 

» OSP REFERENCI SlANDARDS (11) 

USP Thimerosal RS 


Thimerosal Tincturę 


DEFINmON 

Thimerosal Tincture contains, in each 100 mL, NLT 90 mg 
and NMT 110 mg of thimerosal (CsHsHgNaOjS). 

[Notę—T himerosal Tincture is sensitive to some metals.] 

IDENTIFICATION 
■ A. 

Sample: 25 mL of Tincture 

Analysis: Heat the Sample on a steam bath until the 
odors of alcohol and acetone are no longer perceptible. 
Cool and pass hydrogen sulfide through the solution. 
Acceptance criteria: No black discoloration or black 
precipitate is formed. 

o B. 

Sample: 50 mL of Tincture 

Analysis: Evaporate the Sample on a steam bath to a 
volume of approximately 20 mL, cool, and add 3 or 
4 drops of bromine. Add 5 mL of 3 N hydrochloric acid, 
filter, and pass hydrogen sulfide througn the filtrate. 
Acceptance criteria: A black precipitate is formed. 

ASSAY 
o Procedurę 

The Standard Solutions and Sample solution may be di- 
luted with water, if necessary, to yield Solutions of suita- 
ble concentration, adaptable to the linear or working 
rangę of the instrument, 

Sofution A: Dfssolve 50 g of stannous chloride in 
100 ml of hydrochloric acid on a steam bath, cool, di- 
lute with water to 500 mL, and mix. Use within 3 
months. 

Standard stock solution A: 1.8 ug/mL of USP Thimero¬ 
sal RS 

Standard stock solution B: 2,0 pg/mL of USP Thimero¬ 
sal RS 

Standard stock solution C: 2.2 pg/mL of USP Thimero¬ 
sal RS 

Standard solution A: Pipet 20 mL of Standard stock so- 
iution A into a 100-mL volumetric fiask. Add 5 mL of 
suifuric acid, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purpfe color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cool, and dilute with water to 
volume. 


Standard solution B: Pipet 20 ml of Standard stock so¬ 
lution B into a 100-mL volumetric fiask. Add 5 mL of 
suifuric acid, cool, add 3 mL of nitric add, and mix. 
Add potassium permanganate crystals, while mrxing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cool, and dilute with water to 
volume. 

Standard solution C: Pipet 20 mL of Standard stock so¬ 
lution C into a 100-mL volumetrio fiask. Add 5 mL of 
suifuric acid, cool, add 3 mL of nitric acid, and mix. 

Add potassium permanganate crystals, while mixing, 
until the purple color persists for NLT 15 min. Add 
200 mg of potassium persulfate, mix, and heat on a 
steam bath for 2 h. Cool, and dilute with water to 
volume, 

Sample stock solution: Pipet 2 mL of Tincture into a 
1000-mL vofumetric fiask, and dilute with water to 
volume. 

Sample solution: Pipet 20 mL of Sample stock solution 
into a 100-mL vo!umetric fiask. Add 5 mL of suifuric 
add, cool, add 3 mL of nitric aud, and mix. Add potas¬ 
sium permanganate crystals, while mixing, until the 
purple color persists for NLT 15 min. Add 200 mg of 
potassium persulfate, mix, and heat on a steam bath for 
2 h. Cool, and dilute with water to volume. 
Instrumental conditions 

Modę: Flameiess atomie absorption spectroscopy 

S : Mercury hoflow-cathode 

solution: Pipet 20 mL of water into a 100-mL 
voJumetric fiask. Add 5 mL of suifuric acid, coof, add 
3 mL of nitric acid, and mix. Add potassium perman¬ 
ganate crystals, while mixing, until the purple color 
persists for NLT 15 min. Add 200 mg of potassium 
persulfate, mix, and heat on a steam bath for 2 h. 

Cool, and dilute with water to volume. 

Analysis 

Samples: Standard Solutions A , 8, and C, Sample solu¬ 
tion, and Biank solution 

Proceed with each of the Samples as follows. Sępa- 
rately pipet 3 mL into the scrubblng chamber of a 
suitable system designed for determination of mer¬ 
cury. Dilute with water to 150 mL, and add hydroxyl- 
amine hydrochloride solution (1 in 10) to reduce the 
excess permanganate. Add 5 mL of Sofution Ą and 
immediately attadi the scrubbing chamber to the 
system. Concomitantly determine the absorbance of 
the vapor from each solution at an integration time 
of 15 s. Use the absorbance of the Blank solution to 
correct the absorbances of Standard Solutions Ą 0, 
and C, and the Sample solution. Plot the corrected 
absorbances of the standards versus the respective 
concentrations of the Standard stock Solutions , in 
pg/mL, and from the curve so obtained, determine 
the concentration, C, in pg/mL, of the Sample 
solution. 

Calculate the quantity, in mg, of thimerosal 
(CsHtjHgNaOiS) in each 100 ml of Tincture taken: 

Resuit = CxDx Vx F 

C = measured concentration of the Sample solution 
(pg/mL) 

u = diiution of the Sample stock solution, 500 

V - volume of Tincture, 100 mL 

F - unit conyersion, 1 mg/l 000 pg 
Acceptance criteria: 90-110 mg 

SPECIFIC TESTS 

* Alcohol Determination, Method II (611): 45,0%-55 0% 
of C 2 H 5 OH 

ADDITIONAL REQUIREMENTS 

* PACKACINC AND Storage: Preserve in tight, Irght-resistant 
containers, and avoid exposure to excessrve heat. 
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Thioguanine 



C 5 HsN 5 S * xH 2 0 (anhydrous) 167.19 

C 5 H 5 N 5 S * 72H2O 1 76.20 

óf/-Purine-ó-thione, 2-amino-l ,7-dihydro-; 

2-Aminopurine-6(l H)-thione [154-42-7]* 

Hemi hydra te [5580-03-0]. 

DEFINITION 

Thioguanine is anhydrous or contalns one-half molecule of 
water of hydratton. It contains NLT 96*0% and NMT 
100-5% of thioguanine (CsHsNsS), calculated on the dried 
basis* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

• B* llLTRAVIOLET ABSORPTION (197U) 

Sampfe soiution: Transfer 100 mg of Thioguanine, pre- 
viously dried, to a 100-mL volumetric fiask- Dissoive in a 
miKture of 15 mL of water and 1*5 ml_ of 1 N sodium 
hydroxtde, d ilu te with water to volume, and mix* Trans¬ 
fer 10-0 ml of this soiution to a second 100-mL vo!u- 
metric fiask, add 1 % hydrochloric acid to volume, and 
mix. Finaily, transfer 5,0 mL of the last soiution to a 
third 100-mL volumetric fiask, then add 1 % hydrochlo¬ 
ric add to voiume, and mix. 

Acceptance criteria: The UV absorption spectrum of 
the Sample soiution exhibits maxima and minima at the 
same wavelengths as that of a similar soiution of USP 
Thioguanine RS* 

AS5AY 

■ Procedurę 

Phosphoric acid soiution: Add 1 mL of phosphoric acid 
to 99 mL of water* 

Mobile phase: 0.05 M monobasic sodium phosphate. 
Adjust with phosphoric acid to a pH of 3.0. 

Standard stock soiution: 0,4 mg/mL of USP Thi¬ 
oguanine RS in 0.01 N sodium hydroxide 
Standard soiution: 0,04 mg/mL of USP Thioguanine RS 
in Phosphoric acid soiution from Standard stock soiution 
Sample stock soiution: 0.4 mg/mL of Thioguanine in 
0.01 N sodium hydroxide 

Sample soiution: 0.04 mg/mL of Thioguanine in Phos - 
phońc acid soiution trom Sample stock soiution 
Chromatographk system 
(See Chromatograpny (621} f System Suitabiiity.) 

Modę: LC 

Detector: UV 248 nm 
Column: 4.6-mm x 5-cm; packing LI 
Flow ratę: 2.0 mL/min 
Injection volume: lOjiL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of thioguanine (CsH$N 5 S) in 
the portion of Thioguanine taken: 

Result = (ru/rs) X {Oj/Cu) x 100 


r u - peak response from the Sample soiution 

r s - peak response from the Standard soiution 

Cs = concentration of USP Thioguanine RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Thioguanine in the Sample 
soiution (mg/mL) 

Acceptance criterla: 96.0%-l 00*5% on the dried basis 

OTHER COMPONENT5 

* Nitrggen Determination, Method 11(461) 

Sample: 100 mg 

Analysis: Each mL of 0*1 N sulfuric acid is equivalent to 
1*401 mg of N. 

Acceptance cnteria: 40*2%-43*1% on the dried basis 

IMPURITIES 

* Sełenium <291} 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 

o free sulfur 

Sample soiution: Di$so!ve 50 mg of Thioguanine in 
5 mL of 1 N sodium hydroxlde* 

Acceptance criterla: The Sample soiution is elear. 

* Phosphorous containing Substances 

Soiution A: Dissolve 8.3 g of ammonium molybdate in 
40 mL of water, add 33 mL of di lute sulfuric acid (2 in 
7), and dilute with water to 100.0 mL. [Notb—T his so- 
lution is stable for about 2 weeks.] 

Analysis: Transfer 50.0 mg of Thioguanine to a large 
test tubę, add 1 mL of dilute sulfuric acid (2 in 7), and 
heat in a boiling water bath for 5 min* Cautiously add 
nitric acid, dropwise, continue heating until the mixture 
becomes colorless, and then heat for 1 min fonger. 

Cool, dilute with water to about 10 mL, and transfer 
the soiution to a 25-mL volumetric fiask with the aid of 
a few ml of water. To the fiask add 0*75 mL of Soiution 
A and 1.0 mL of aminonaphtholsulfomc acid T5, dilute 
with water to vo!ume, and mix* Determme the absorb- 
ance of this soiution In a 1 -cm celi, with a suitable 
spec trop ho tom eter, at a wavelength of about 620 nm, 
using a reagent blank to set the instrument. 

Acceptance criteria: NMT 0.03% as phosphate; the ab- 
sorbance is not greater than that producea by 1.5 ml 
of a similar soiution of monobasic potassium phosphate 
in water having a known concentration of 10 iig/mL of 
phosphate (PCh), concomitantly measured* 

* Organic Impurities 

Mobile phase, Sample stock soiution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
Standard stock soiution: 0.04 mg/mL of USP Cuanine 
RS in 0,01 N sodium hydroxide 
Standard soiution: 0.4pg/mL of USP Cuanine RS in 
Mobile phase from Standard stock soiution 
Sample soiution; 0.04 mg/mL of Thioguanine in Mobile 
phase from Sample stock soiution 

System suitabiiity soiution: Transfer 1.0 mL of Standard 
stock solutfon tnto a IUQ-mL volumetrlc fiask, and dilute 
with the Sample soiution to volume. 

System suitabiiity 

Samples: System suitabiiity soiution and Standard 
soiution 

[NOTĘ—The relative retention times for guanine and thi¬ 
oguanine are about 0*60 and 1 *0, respectwely,] 
Suitabiiity requirements 
Resolution: NLT 3*0 between guanine and thi* 
oguanine, System suitobility soiution 
Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of guanine m the portion of 
Thioguanine taken: 

Result = (fu/fs) x (Q/Q) x 100 







f i im j u cj i i ii i et u*t*r_ł 


r u = peak response of auanine from the Sample 
solution 

h = peak response of guanine from the Standard 
solution 

Cs = concentration of guanine in the Standard 
solution (mg/ml) 

Cu = concentration of Thioguanine m the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 2,5% 

SPECIFIC TESTS 

O L055 ON DRTJNG (731) 

Analysis: Dry under vacuum at f 05 p for 5 h, 
Acceptance criteria: NMT 6.0% 

ADDITIONAL REQUIREMENTS 

* PACKACing and Storage: Preserve in tight containers. 

* Labeung: Labef it to indicate its State of hydration. 

ó USP Reference Standards (11) 

USP Guanine RS 
USP Thioguanine RS 


ThtoguarcSrie Tablets 

DEFINITION 

Thioguanine Tablets contain NLT 93.0% and NMT 107.0% 
of the labeled amount of thioguanine (C5H5N5S). 

IDENTIFICATION 

* A. Infrared Absorption (197K): Record the spectra over 

the rangę from 3000 cm 1 to 650 cm L 
Sam ple: Shake a portion of the powdered Tablets 
equivalent to 0.5 g of thioguanine with 10 ml of 1 M 
sodium hydroxide, and filter. Acidify the filtrate with hy- 
drochforic add, filter, and dissolve the precipitate in 
25% ammonia water. Evaporate to dryness, and dry the 
residue at 105° at a pressure not exceedmg 0.1 psi for 
5 h. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Mobile phase: 6 g/L of anhydrous monobasic sodium 
phosphate in water adjustecf with phosphoric add to a 
pH of 3.0 

Diluent: 0.01 M sodium hydroxide 
Standard stock solution: 0.4 mg/mL of USP Thi¬ 
oguanine RS in Diluent 

Standard solution: 0,04 mg/mL of USP Thioguanine RS 
in Mobile phase from the Standard stock solution 
Sample stock solution: Nominałly 0.4 mg/mL of thi¬ 
oguanine in Diluent prepared as tollows. Transfer NLT 
20 finely powdered Tablets, equivalent to 40 mg of thi¬ 
oguanine, to a 100-mL volumetric fiask. Add 70 mL of 
Diluent , and shake for 15 min, Dilute with Diluent to 
volume, 

Sample solution: 0.04 mg/mL of thioguanine in Mobile 
phase from the Sample stock solution. Pass a portion of 
this solution througn a suttable filter. 


Chromatographic system 

(See Chromalography {62^\ System Suitability.) 

Modę: LC 

Detector: UV 248 nm 
Column: 4.6-mm x 5-cm; 5-pm packing U 
FIow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of thh 
oguanine (CsH^NsS) in the portion of Tablets taken: 

Result = (r u /r$) x (C s/Cu) x 100 

Tu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Ć = concentration of thioguanine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of thioguanine in the 
Sample solution (mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

* DlSSOLUTlON (711) 

Medium; Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Sample solution: Pass a portion of the solution under 
test through a suitabie filter. Transfer 2 mL of the filtrate 
and 2 mL of 1 M hydroehloric add to a 20-mL volumeU 
rrc fiask, and dilute with water to volume. 

Standard solution; USP Thioguanine RS in 0,1 M hy¬ 
drochloric acid with a concentration similar to the Sam¬ 
ple solution 

Instrumental conditions 

{See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 348 nm 
Blank: 0.1 M hydrochloric add 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of thi¬ 
oguanine (CsHsNsS) dissolved: 

Result = (Au/As) x Cs x V x O x (1 /i) x T00 

A w - absorbance of the Sample solution 

As - absorbance of the Standard solution 
Ci - concentration of the Standard solution 
(mg/mL) 

V - volume of the Medium f 900 mL 
D - dilution factor for Sample solution t 10 
L - label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of thi¬ 
oguanine (CsHsNsS) is dissolved. 

* UNIFCRMITY of Dosace UNITS (905): Meet the 

requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay . 

Diluent: 0.01 M sodium hvdroxide 
System suitability stock solution: 0.4 mg/mL each of 
JSP Thioguanine RS and USP Guanine RS in 10% (v/v) 
phosphonc acid. Sonicate to dissolve. 

System suitability solution: 0.04 mg/mL each of USP 
Thioguanine RS and USP Guanine RS in Mobile phase 
from the System suitability stock solution 
Standard stock solution: 8 pg/ml of USP Thioguanine 

OZ łl 1 l icn nr 
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Standard solution: 0.8 pg/mL of USP Thioguanine RS 
and 0.016 mg/mL of USP Cuanine RS in Mobile phase 
from the Standard stock solution 

Sample solution: Nominally 0.4 mg/mL of thioguanine 
prepared as follows. Transfer NLT 20 finely powdered 
Tablets, equivalent to 40 mg of thioguanine, to a 
100-mL volumetric fiask. Add 10 mL of Dlluent, and 
sonicate for 5 min. Di lute with Mobile phase to volume. 
Pass a portion of this solution through a suitable filter. 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 3,0 between the thioguanine and 
guanine peaks, System suitability solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of guanine m the portion of 
Tablets taken: 

Result 5 = {fu/fs) x (Cs/Cu) x 100 

tu — peak response from the Sample solution 

r* = peak response from the Standard solution 

Ci = concentration of USP Guanine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of thioguanine in the 
Sample solution (mg/mL) 

Calculate the percentage of any individual unspecified 
impurity in the portion of Tablets taken: 

Result = (tu/fs) x (Cs/Cu) x 100 

r u - peak response of each unspecified impurity 
from the Sample solution 
q = peak response of thioguanine from the 
Standard solution 

Cs a concentration of USP Thioguanine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of thioguanine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie ?. Disregard any impu¬ 
rity peak less than 0.1%. 


Table 1 


Marne 

Retatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Guanine J 

0.5 

4 

Thioouanine 

1.0 

__ 

Any individual un- 
soecifled impurity 

— 

0.2 

To ta l impurities 

— 

4.5 


* 2-Amlno-1 , 7-dihydro-6 ^purirv6-one. 


ADDITIONAL REQUKREN1ENTS 

* Packaging and Storage: Preserve in tight contamers. 

Storę at 15 s -25°, 

* USP Reference Standard* (11) 

USP Guanine RS 

2-Amino-1,7-dihydro-óH-purin-6-Qne. 

C 4 H 5 N s O 151.13 


USP Thioguanine RS 


Thiopental Sodium 



CtiH^NiNaOiS 26 4.32 

4,6(1 H,5H)"Pyr\mdmed\one f 5-ethyIdihydro- 
5 -(1-methylbutyI)-2-thloxo-, monosodium salt, (±)-; 

Sodium (±)-5-ethyl-5-(1 -methy]butyl)~2-thiobarbiturate 
[71-73-8]. 

DEFINmON 

Thiopental Sodium contains NLT 97.0% and NMT 102.0% 
of thiopental sodium (CnHi/N^NdOzS), Ldkulated on the 
dried basis. 

IDENTIFICATION 

* A. 

Sample: 500 mg of Thiopental Sodium 
Analysis: Dissolve the Sample in 10 mL of water in a 
separator, add 10 mL of 3 N hydrochloric add, and ex- 
tract the liberated thiopental with two 25-mL portions 
of chloroform, Evaporate the combined chloroform ex- 
tracts to dryness. Add 10 mL of ether, evaporate again, 
and dry at 105° for 2 h, 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the residue so ob- 
talned exhibits maxima only at the same wavelengths 
as that of a simitar preparation of USP Thiopental RS. 

* B. Identification Tests— General, Sodium (191) 

Analysis: Ignite 500 mg. 

Acceptance criteria: The residue meets the 
requirements. 

* C, 

Sample: 200 mg of Thiopental Sodium 
Analysis 1: Dissolve the Sample in 5 mL of 1 N sodium 
hyaroxide, and add 2 mL of lead acetate T5. 

Acceptance criteria 1: A white precipitate is formed, 
and it gradually darkens when tne mixture is boiled, 
Analysis 2: Acidify the darkened mixture obtained from 
Analysis 1 with hydrochloric add, 

Acceptance criteria 2: Hydrogen sulfide is evolved, and 
it is recognizable by its darkening of moistened lead 
acetate test paper held in the vapor. 

ASSAY 

* Procedurę 

Solution A: 4 g/L of sodium hydroxide 
Standard solution: 5 pg/mL of USP Thiopental RS in 
Solution A 

Sample solution: 5 pg/mL of Thiopental Sodium in 5o- 
lution A 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 304 nm 
Celi: 1 cm 
Blank: Solution A 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
Calculate the percentage of thiopental sodium 
(CnHj/NiNaCbS) in the portion of Thiopental Sodium 
taken: 

Result ^ (Au/A s ) x (Cs/CJ) x (Mn/Hj) * 100 

Au — absorbance of the Sample solution 
As - absorbance of the Standard solution 











Q = concentration of USP Thiopental RS in the 
Standard solution (j.tg/mL) 

Cu = concentration of Thiopental Sodium in the 
Sample solution (jag/mL) 

Mrt = mofecular weight of thiopental sodium, 

26432 

- molecular weight of thiopental, 24234 
Acceptance criteria: 97,G%-102.0% on the dried basis 

IMPURfTIES 


Defete the followtng: 

*■ Heavy Metals, Method It (231); 20 ppm* totfm 

* ORDINARY IMPURITIES (466) 

Standard soiution: 9.2 mg/ml of USP Thiopental RS in 
methanol 

Sample soiution: 10 mg/mL of Thiopental Sodium in 
methanol 

Application volume: 40 pL 
Eluant: Toluene and methanol (S5:T5) 

VhualkaUun: 1 

Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 
° Loss ON DRYING (731) 

Analysis: Dry at 80° for 4 h, 

Acceptance criteria: NMT 2,0% 

AD DITI ON AL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference standards (11) 

USP Thiopental RS 


Thiopental Sodium for Injectiofi 

DEFINITION 

Thiopental Sodium for Injection is a sterile mixlure of Thio- 
enta! Sodium and annydrous Sodium Carbonate as a 
uffer. It contains NLT 93.0% and NMT 107.0% of the 
labeled amount of thiopental sodium (CnH^NjNaOzS). 

IDENTIFICATION 

* A. Infrared Absorption (197K> 

Sample: Nominally 500 mg of thiopental sodium from 
Thiopental Sodium for Injection 
Analysis: Dissolve the Sample in 10 mL of water in a 
separator, add 10 mL of 3 N hydrochforic acid, and ex- 
tract the liberated thiopental with two 25-mL portions 
of chloroform. Evaporate the combined chloroform ex- 
tracts to dryness. Add 10 ml of ether, evaporafe again, 
and dry at 105° for 2 h. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the residue so ob- 
tained exhibits maxima only at the same wavelengths 
as those of a simtlar preparatron of USP Thiopental RS. 

* B. Identification Tests—General, Sodium { 191} 

Sample: Nominally 500 mg of thiopental sodium from 
Thiopental Sodium for Injection 
Analysis: fgnite the Sample. 

Acceptance criteria: The residue meets the 
reąuirements, 

ASSAY 

■ PROCEDURĘ 

Diluent: 4 g/L of sodium hydroxide in water 
Standard soiution: 5 pg/mL of USP Thiopental RS in 
Diluent 


Sample stock soiution: Nominally 50 mg/mL of thio- 
pental sodium from the contents of 10 containers of 
Thiopental Sodium for Injection dissolved in a suffident 
volume of water 

Sample soiution: Nominally 5 jug/mL of thiopental so** 
dium in Diluent from the Sample stock soiution 
Instrumental conditions 
(See Ultroviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 304 nm 
Celi: 1 cm 
Blank; Diluent 
Analysis 

Sam pies: Standard soiution, Sample soiution , and Blank 
Calcu Jatę the percentage of the labeled amount of thio¬ 
pental sodium {CnHi 7 N 2 NaO?S) in the portion of Thio¬ 
pental Sodium for Injection taken: 

Result = {Auł As) x (Cs/Cu) x (Hf/H?) * 100 

Au - absorbance of the Sample soiution 
A i - absorbance of the Standard soiution 

Cs - concentration of the Standard soiution Qig/ml) 
C u ~ nominał concentration of the Sample soiution 
(jig/mL) 

Hr = molecular weight of thiopental sodium, 

264.32 

H? = molecular weight of thiopental, 24234 
Acceptance criteria: 93,Q%-lO7 ł 0% 

PERFORMANCE TESTS 

• UNIFORMITY of Dosage Units (905): Meets the 
reguirements 

IMPURITIES 


Deiete the fołfowing: 

# * Heavy Metals, Method It (231): NMT 20 ppm* i* 

SPECIFIC TESTS 

* Completeness of Soiution (641) 

Sample soiution: Mix 800 mg of Thiopental Sodium for 
Injection with 10 mL of carbon dioxide-free water, 
Acceptance criteria: After 1 min, the soiution is elear 
and free from undissdved solid, 

* Constituted Solution: At the time of use, it meets the 

requirements in Injections and Implonted Drug Products 
(1), Spedfic Tests, Completeness and dań ty of Solutions. 

* Bacterial Endotoxins Test (85): It contains NMT 1.0 
USP Endotoxin Unit/mg of thiopental sodium. 

* pH (791) 

Sample solution: Use the Sample solution prepared in 
the test for Completeness of Solution . 

Accepta n ce criteria: 10,7~11.2 

* Steriuty Tests (71): Meets the reguirements 

* Other Requirements: Meets the reguirements in Labeling 
(7), Lobefs and Labeling for Injectable Products 

ADDITIDNAL REQUIREMENTS 


Change to read: 

• Packaging and Storage: Preserve as desenbed jn m Pock- 
oging and Storage Requirements (659), Injection Packaging , 
Packaging for constitution * ( cn i-Mą-mn* 
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• usp reference Standards (11) 

USP Endotoxin RS 
USP Thiopental RS 


Thioridazine 



CjiHmNjS, , .. .. 

1OH-Phenothiazine, 10-[2-(1 -methyl-2-pipendmyi) 
ethyl]-2-(methy!thio)-; 

10-[2-( 1 -Methy l-2-piperidy l)ethyl]-2-(methy Ithio) 
phcnothiazine [50 52-2], 


Thioridazine contains NLT 99.0% and NMT 101,0% of 
C 2 iH 26 N 2 S^ calcu lated on the dried basis. 

[MOTE—Throughout the foilowing procedures, protect sam- 
ples, the Reference Standard, and the Solutions containing 
them by conducting the procedures without delay, under 
subdued light, or using low-actmie glassware.] 


IDENTIFICATION 

* A. INFRARED ABS0RPT10N (197K) 


AS5AY 

* Procedurę 

Sample solution: 300 mg of Thioridazine in 60 ml of 
glacial acetic add 

Analysis: Titrate with 0.1 N perchtoric add VS, defer- 
mining the endpoint potentiometrically. Perform a 
blank determinatlon, and make any necessary correc- 
tion (see Tjtńmetry (541)). Each ml of OJ N perchloric 
acid is equivalent to 37.06 mg of CziHiaNzSi* 
Acceptance criteria: 99.0%-J01.G% on the dried basis 

IMPURIT1E5 

* RESIDUE ON ICNmow (281): NMT 0J% 

* Organic Impurities 

[Notę—C onduct this procedurę without delay, under 
subdued light] 

Diluent: Methanoi and ammonium hydroxide (49 J) 
Standard solution A: 50 pg/ml of USP Thioridazine RS 
in Diluent .... 

Standard solution B: 20 pg/mL of USP Thioridazine RS 
in D/Yuenf 

Sample solution: 10 mg/mL of Thioridazine in Diluent 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy ,) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume: 5 pL 

Developmq solvent system: Chloroform, isopropy! ah 
cohol, and ammonium hydroxide (74:25:1) 

Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Immediately develop until the solvent front has moved 
about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, mark the soivent 
front, allow the solvent to evaporate, and exarmne 
the piąte under short-wave length UV light 
Acceptance criteria: The chromatograms show princi- 
pal spots at about the same Rr value; no secondary 
ęnnt if frnm the Samole solution, is morę tn- 


tense than the principal spot from Standard iolution A 
(0.5%); and the sum of the intensities of all secondary 
spots, if present in the Sample solution, is NMT 0.5%. 

SPECIFIC TESTS 

• Loss ON Drying (731): Dry a sample in vacuum at 50° 
for 4 h: it loses NMT 0.5% of its weight. 

ADDITIONAL REQU1REMENTS 

• Packaging and Storace: Preserve in well-closed, light- 

resistant containers. 

• USP Reference Standards (11) 

USP Thioridazine RS 


Thioridazine Orał Suspension 


DEFINITION 

Thioridazine Orał Suspension contains NLT 90.0% and NMT 
110.0% of the labełed amount of thioridazine 
{C 21 H 2 ć NA). 

[Notę— Throughout the foilowing procedures, protect the 
samples, the Reference Standard, and the Solutions con¬ 
taining them by conducting the procedures without de¬ 
lay, under subdued light, or by using low-actinic 
glassware.] 


IDENTIFICATION 

# A. Thin-Layer Chromatografio Identification Test 

Standard solution: 4 mg/mL of USP Thioridazine RS in 
chloroform 

Sample solution: Transfer 40 mL of the combined chlo¬ 
roform extracts obtained for the Assoy to a 50-mL 
be a ker, and reduce the voiume to 1 ml by eyaporating 
the chloroform with the aid of a stream of nitrogen. 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 



Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 25 pL 

Developing solvent system: Toluene, acetone, soivent 
hexane, and diethylamine (15:15:15:1) 

Analysis 

Samples: Standard solution and Sample solution 
Apply the Sample solution and Standard solution to a 
Lhin-layer chromatographic piąte. Allow the spots to 
dry, and devebp the cnromatogram in the Develop- 
ing solvent system until the solvent front has moved 
about 10 cm from the origin. Remove the piąte from 
the developing chamber, mark the solvent front, and 
locate the spots on the piąte by viewing under short- 
wavelength and lonq-wavelength UV light. 

Acceptance criteria: The Rf va!ue of the principal spot 
from the Sample solution corresponds to that from the 
Standard solution . 


ASSAY 
* Procedurę 

Standard solution: 5 pg/mL of USP Thioridazine RS in 
chloroform 

Sample stock solution: Transfer a measured volume of 
Orał Suspension, freshiy msxed but free from air bub- 
bies, equivalent to 100 mg of thioridazine, to a 125-mL 
separator. Render the mtxture alkaline by adding seyeraf 
drops of ammonium hydroxide, and mix. Extract with 
six 30-mL portions of chloroform, and filter the extracts 
through anhydrous sodium sulfate, coilecting the com¬ 
bined filtrates in a 200-mL yolumetric fiask. Dilute a 
portion of the extract with chloroform to obtain a solu¬ 
tion with a nominał concentration of 100 jig/mL of thi- 







oridazme. [Notę—R eserve a 40-mL portlon of this solu- 
tion for the Identification test.] 

Sample solution: Nominalty 5 pg/mL thioridazine in 
chloroform, from Sample stock solution 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 266 nm 
Celt: 1 cm 
Blank: Chloroform 
Analysis 

Samples: Standard solution , Sample solution , and Blank 
Calculate the percentage of thioridazine (CztHióNsSa) 
in each mL of Orał Suspension taken: 

Result = (Au/A$ x (Q/CJ) x 100 

Au ~ absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Thioridazine RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of thioridazine rn the 
Sample solution (pg/mL) 

Acceptance criteria: 90* *0%-1 1 0,0% 

PERFORMANCE TESTS 

* Uniforiviitv OF Dosage Units (905): Meets the require- 
ments for Orał Suspension packaged in single-unit 
containers 

* Deliverable Voloiwe (698): Meets the requirements for 
Orał Suspension packaged in multipfe-unit containers 

SPECIFIC TESTS 

* Specefic Cravity (841): 1.180-1.310 
*pH(791): 8.0-10.0 

ADDłTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at a temperaturę not exceeding 3Q q . 

* USP Reference Standard* (11) 

USP Thioridazine RS 


Thioridazine Hydrochloride _ 

CuHmNjSj ■ HCI 407.04 

1QH-Phenothiazine, 10-[2-(1-methyl-2-pEperidiny])ethyf]- 
2-{methyllhio)-, monohydrochkmde. 

10-[2-(1 -Methyl-2-piperidy!)ethyl]-2-(methylthjo)- 
pnenothiazine monohydrochloride [1 30-61-0]. 

» Thioridazine Hydrochloride contains not less 
than 99*0 percent and not morę than 101.0 per- 
cent of C 21 H 20 N 2 S 2 * HCI, calculated on the dried 
basis, 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Thioridazine Hydrochloride RS 

notę —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or by using low-actinic glassware. 
Identification— 

A: Infrared Absorption (1 97K). 

B: A solution (1 in 100) in a mixture of water and alto- 
ho! (1:1) responds to the test for, Chioride (191) in aminę 
hydrochlorides. 

Melting rangę (741): between 159° and 165°, but the 
rangę between beginning and end of melting does not ex- 
ceed 3°. 


pH (791): between 4.2 and 5,2, rn a solution (1 in 100). 
Los* on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.4% of its weigłiL 
Residue on ignltłon (281): not morę than 0.1%. 
Selenium (291): 0.003%, a 100-mg specimen being 

used, 100 mg of magnestum oxide being added to the 7esf 
Solution , 

Oiromafographic purity—[NOTĘ—Conduct this proce¬ 
dur in subdued lightmg without delay.] 

Dlluting solution: a mixture of methanol and ammo- 
nium hydroxide (49:1), 

Test solution —Transfer 100 mg of Thioridazine Hydrochlo- 
ride, accurately weighed, to a 5-ml yolumetrrc fiask. Dis- 
solve in and dilute with Dlluting solution to yolume, and 
mlx. 

Standard Solutions —Dissolve an accurately weighed quan- 
tity of USP Thioridazine Hydrochloride RS in Diluttng soiu- 
tion t and dilute quantitatively, and stepwise if necessary, 
with Dlluting solution to obtain a soi u bon having a known 
concentration of 20.0 mg per mL (Standard solution A). Di¬ 
lute appropriate portions of this solution quantitatively with 
Dlluting solution to obtain five Standard Solutions B to P hav- 
ing known concentration* of 0.1, 0.067, 0.025, 0.02 and 
0.01 mg per mL, respectively. The finał concentrations of 
Standard Solutions B to frepresent 0.5%, 0.33%, 0.125%, 
0.1% and 0.05% concentration of Standard solution A, re- 
spectiveiy. 

Application volume: 5 juL, 

Developing solvent system: a mixture of chloroform, iso- 
prooyl alcohol, and ammonium hydroxide (74:25:1), 

Procedurę —Apply equal spots of the Test solution and 
Standard Solutions A to F as directed under Ordinary Impuri- 
ties{ 466). Examine the piąte under short- and fong-wave~ 
length UV light, then spray the piąte with Dragendorff s TS, 
dry the piąte with a stream of nitrogen, and tnen spray with 
hydrogen peroxide TS: any secondary spot in the Test solu¬ 
tion is not morę than 0.5%, and the sum of all secondary 
spots is not morę than 0.5%. 

Assay—Dissolve about 350 mg of Thioridazine Hydrochlo¬ 
ride, accurately weighed, in 80 mL of a solution of equal 
parts of glacial acetic acid and acetic anhydnde, and titrate 
with 0,1 N perchloric acid VS, determining the endpoint 
potentiometrically. Perform a blank determinatlon, and 
make any necessary correction. Each mL of 0.1 N perchforic 
acid is equivaient to 40.70 mg of C^iH^NzS^ ■ HCI. 


Thioridazine Hydrochloride Orał 
Solution 


DEFINITION 

Thloidazine Hydrochloride Ora! Solution contains NLT 
90,0% and NMT 110.0% of the labeled amount of thi- 
oridazine hydrochloride (C^^sNzSz * HCI). 

[Notę—T hroughout the following procedures, protect sam¬ 
ples, the Reference Standard, and the Solutions containing 
them by conducting the procedures without delay, under 
subdued light, or by using low-actinic glassware.] 

IDENTIFICATION 

* A. IDENTIFICATION—ORGANIC NlTROGENOUS BASES (181) 
Sample solution: 2 mg/mL of thioridazine hydrochlo¬ 
ride from a volume of Ora! Solution in water. [Notę— 
Use 2 mL of sodium bicarbonate solution (1 in 12) in 
place of the 2 mL of 1 N sodium hydroxide spedfied in 
the test.] 
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Acceptance critena: Meets the reguirements 

ASSAY 

[Notę—C onduct this procedurę with minimum exposure to 

light.] 

* Procedurę 

Diluent: Shake 125 mL of chloroform with 5 mL of am- 
monium hydroxide in a separator, slowly filter the bot- 
tom layer through filter paper containing anhydrous so- 
dium sulfate, and discard the top layer. 

Standard solution: 6 jig/mL of USP Thioridazine Hydro- 
chloride RS in Diluent 

Sample stock solution: Nominał concentration of 
0.6 mg/mL In chloroform prepared as follows: Pipet a 
portion of Orał Solution, equivalent to 120 mg of thi¬ 
oridazine hydrochloride, into a separator containing 
1S mL of water. Render alkaiine with ammonium hy- 
droxide, and exfract with three 25-mL portions of Dilu- 
enl Filter the extracts through a pledget of glass wooi 
into a 200-mL volumetric fiask* Rrnse the filter, and add 
chloroform to voIume. 

Sample solution: Nominally 6 jig/mL in Diluent from 
Sample stock solution 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavelenqth: 265 nm 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Calculate the pereentage of thioridazine hydrochloride 
(CjtHzsN^Sa * HCI) in the portion of Orał Solution 
taken; 

Result = (Au/As) x (Q/C u ) X 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q = concentration of USP Thioridazine 

Hydrochloride RS in the Standard solution 
(lig/mL) 

Cu ~ nominał concentration of thioridazine 

hydrochtoride in the Sample solution (pg/mL) 
Acceptance critena: 9CLG%-110*0% 

OTBER COMPONENTS 

* ALCOHDL DETERMINATION (611): NMT 4.75% of C 2 H 5 OH 

ADDITIONAl REQUIREMENTS 

* Packaging and Storage: Presen/e in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* Labeung: tabel jt to indicate that it is to be dlluted to 
appropriate strength with water or other suitable fluid 
prior to administration. 

* OSP REFERENCE Standards (11) 

USP Thioridazine Hydrochloride RS 


Thioridazine Hydrochloride Tablets 

DEFINITION 

Thioridazine Hydrochloride Tablets contain NLT 90*0% and 
NMT 110.0% of the labeled amount of thioridazine hy- 
drochloride (C 2 iH M Ni$i * HO)* 

Throughout the following procedures, protect samples, the 
Reference Standard, and the Solutions containing them by 
conducting the procedures without delay, under subdued 
łight, or by using low-acttnie glassware. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay * 


ASSAY 

• Procedurę 

Mobile phase: Acetonitiile, water, and triethylamine 
(850:150:1) 

System suitabilrty solution: 0.1 mg/mL of USP 
Mesorldazine Besylate RS and 0*11 mg/mL of USP Thi¬ 
oridazine Hydrocmoride RS in methanol 
Standard solution: 125 pg/mL of USP Thioridazine Hy- 
drochloride RS in methanol* Sonication may be used to 
aid dissolution, 

Sample stock solution: Nominally 1,0 mg/mL prepared 
as follows* Weigh and finely powder NLT 20 Tablets. 
Transfer a weigned portion of the powder, equfvalent to 
100 mg of thioridazine hydrochloride, to a 100-mL vol- 
umetric fiask. Add 80 mL of methanol, and shake by 
mechanical means for 30 min. Dilute with methanol to 
volume, and sonlcate for 45 min with intermittent shak- 
ing* Aflow the undissołved solids to settie, and filter, 
discarding the first 20 mL of the filtrate* 

Sample solution: 125 jig/mL in methanol from a por¬ 
tion of fiftrate from the Sample stock solution. Pass 
through a suitable filter of 0*45-j.im porę size. 
Chromatographk system 
(See Chromatograpny (621 }, System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4*ó-mm x 25-cm; packing LI 
Flow ratę: 2.5 mL/min 
Injection volume; 10 pL 
System suitabilrty 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for mesoridazine 
and thioridazine are 0.44 and 1*0, respectively.] 
Suitability reąurrements 

Resolution: NLT 1.0 between mesoridazine and thi¬ 
oridazine, System suitability solution 
Relatrve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of thi¬ 
oridazine hyclrochionde (C 21 H 2 ĆN 2 S 2 ■ HCI) in the por¬ 
tion of Tabiets taken: 

Result - (ru/rs) x (Q/Cy) x 100 

ty = peak response of thioridazine from the Sample 
solution 

r s - peak response of thioridazine from the 
Standard solution 

Cj ~ concentration of USP Thioridazine 

Hydrochloride RS in the Standard solution 
((ig/mL) 

Cu = nominał concentration of thioridazine 
hydrochloride rn the Sample solution 
(py/mL) 

Acceptance crlteria: 90.0%-110,0% 

PERFORMANCE TESTS 

• Dissolution <711) 

Medium: 0.01 N hydrochioric acid; 1000 ml 
Apparatus 2: 75 rpm 
Time: 60 min 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium , if nec- 
essary, to a concentration similar to that of the Stan¬ 
dard solution. 

Standard solution: USP Thloridazme Hydrochloride RS 
in Medium at a knowmconcentration 





Instrumental conditions 

(See Ultravio(et-Vlsible Spectroscopy (S57},) 

Modę: UV 

Analytkal waveiength: 262 nm 
Blank: Medium 

Tolerances: NLT 75% (Q) of the labeled amount of thi- 
orfda2ine hydrochloride (CziHzsNzSz ■ HG) is dissolved, 

* Uniformity of Dosace Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENT5 

* Packaging and Storace: Preserve in tight, light-resistant 
containers, 

* USP Reference Standards (11) 

LJSP Mesoridaztne Besylate RS 
USP Thiorfdazine Hydrochloride RS 



C73Hb 5 N 19 0 1s S 5 1664.89 [1 393-48-2]. 

» Thiostrepton is an antibacterial substance pro- 
duced by the growth of strains of Streptomyces 
azureus (Fam. Streptomycetaceae), It has a po- 
tency of not less tnan 900 USP Thiostrepton 
Units per mg, calcu lated on the dried basis, 

Packaging and storage —Preserve in tight containers, 

Labeling—tabel it to indicate that it \s for veterinary use 
only. 

USP Reference standards (11 )— 

USP Thiostrepton RS 

Identification, fnfrared Absorption (197K), 

Loss on drylng (7 31)—Dry about 1 g of sample in vacuum 
at 60° for 3 hours: it loses not morę tnan 5,0% of its 
weight. 

Residue on Ignition (281): not morę than 1.0%. 
Assay— Proceed as directed imder Antibiotics—Microbiaf As- 
says (81 ), preparing the Test Dilution as follows. Transfer 
about 60 mg of Thiostrepton, accurately weighed, to a 
beaker, Add about 125 mL of dimethyl sulfoxide, and stir 
with a magnetic stirrer until dis$olvecf (about 5 minutes). 
Transfer this solution to a 200-ml volumetnc fiask, washing 
the beaker and the stirring bar with dimethyl sulfoxide, Ada 
the washings to the volumetric fiask, dilute with dimethyl 
sulfoxide to volume, and mix. Dilute this solution quantita- 
tiveiy with dimethyl sutfoxfde to obtain a Test Dilutton hav- 
rng a concentration of thiostrepton assumed to be equal to 
the median dose of the Standard, 


Thiotepa 



CdH^NjPS 189.22 

Aziridine, 1,1',1 "-phosphinothioylidynetris-; 
Tris(aziridin-1-yi)pnospnine sulfide [52-24-4]. 

DEFINITION 

Thiotepa contains NLT 97.0% and NMT 102.0% of thiotepa 
(GPiuNj PS), calcu lated on the anhydrous basis. 

[CAUTION—Great care shoufd be taken to prevent inhaling 
particles of Thiotepa or exposing the skin to it] 

IDENTIFICATION 

• A INFRARED ABSORPTION (197K) 

® B. The retention time of the major peak of the Sampfe 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

A55AY 

• PROCEDURĘ 

Suffer: 13.6 g/L of monobasic potassium phosphate in 
water. Adjust with 35 g/L of dibasic sodium phosphate 
to a pH of 7,0, 

Mobile phase; Acetonitrile and Buffer (13:87) 

System suitability solution: Transfer 10 mg of USP ThL 
otepa RS to a 4-mL vial, add 2 mL of methanol, and 
mix. Add 50 pL of 0.1% phosphoric acid solution. Place 
a cap on the vial, and beat at 65° for 50 s> Cool the 
solution, add 1 mL of methanol, and mix. [Mote—T he 
preparation generates methoxythiotepa.] 

Standard solution: 1.5 mg/mL of USP Thiotepa RS in 
water 

Sam ple solution: 1.5 mg/mL of Thiotepa in water 
Chromatographfc system 
{See Chromatogropny (62 1>, System Suitability.) 

Modę: LC 
Detector: 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L i 
Flow ratę: 1 m L/min 
injection vo!ume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for thiotepa and 
methoxythiotepa are about 1.0 and 1.3, respectively,] 
Suitability requirements 

Resolution: NLT 3 between methoxythiotepa and thi¬ 
otepa, System suitability solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
AnalysEs 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of thiotepa (CćHiaNjPS) in the 
portion of Thiotepa taken: 

Resuit - (ru/rs) x (Ci/Cu) x 100 

= peak response of thiotepa from the Sample 
solution 

fj - peak response of thiotepa from the Standard 
solution 

Q = concentration of USP Thiotepa RS in the 
Standard solution (mg/mL) 

Q - concentration of Thiotepa in the Sample 
solution (mg/mL) 

Acceptance crlterfa: 97,0%-! 02,0% on the anhydrous 
basis 
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IMPURITIES 
* ORCANIC IMPURITIES 

Buffer, Mobile phase, and System suitability solution: 

Proceed as directed in the Assay . 

Peak Identification solution: Di$solve 15 mg of USP 
Thiotepa RS in 10 ml of water, add 1 g of sodium chlo- 
rtde, boil in a water bath for 10 min, and cool. [Notę— 
The preparation generates thiotepa chioroethyl analog*] 
Standard solution: 3*5 pg/mL or USP Thiotepa RS in 
water 

Sample solution: 3.5 mg/mL of Thiotepa in water 
Chromatographic system: Proceed as directed in the 
Assay, with a run time NLT 4 times the retention time 
of the thiotepa peak. 

System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for thiotepa and 
methoxythiotepa are about 1.0 and 1.3, respectfvely.] 
Suitability reguirements 

Resolution: NLT 3 between methoxythiotepa and thi¬ 
otepa, System suitability solution 
Analysis 

Samples: Peak Identification solution. Standard solution, 
and Sample solution 

Caiculate the percentage of eath impurity in the por- 
tion of Thiotepa taken: 

Result - (rcj/rs) x (Cs/Cu) x 100 

fu - peak response of each impurity from the 
Sample solution 

r$ - peak response of thiotepa from the Standard 
solution 

G = concentration of USP Thiotepa RS in the 
Standard solution (mg/mL) 

Co = concentration of Thiotepa in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table L Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT t°/ol 

Thioteoa 

TO 


Thiotepa chioroethyl analocM 

3.75 

0.15 

Any individual unspecified 
imourity 


0.1 

Tota] unsoecified impurlttes 

— 

0.2 


* ^P-Bfstażiridfn-l -yl)’N-(2<hloroethyl)phoiphfnothioic amide. 


SPECIFIC TESTS 

• Water Determination, Method I (921): NMT 2.0% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 

containers, and storę in a refrigerator. 

• USP Reference Standards (11} 

USP Thiotepa RS 


Thiotepa for Injection 

DEFINITION 

Thiotepa for Injection contains NLT 95.0% and NMT 
110.0% of the labeled amount of thiotepa (C 6 H 12 N 1 PS), 


IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay* 

ASSAY 

* Procedurę 

Buffer: 13*6 g/L of monobasic potassium phosphate in 
water. Adjust with 35 g/L of dibasic sodium phosphate 
in water to a pH of 7.0. 

Mobile phase: Acetonitrfle and Buffer (1 3:87) 

System suitability solution: Transfer 10 mg of USP Thi¬ 
otepa RS to a 4-mL vial, add 2 mL of methanol, and 
mix. Add 50 |uL of 0.1% phosphoric acid solution. Place 
a cap on the vial, and heat at 65° for 50 s* Cool the 
solution, add 1 mL of methanol, and mix* [NOTĘ—The 
preparation generates mefhoxythiotepa.J 
Standard solution: 1.5 mg/mL of USP Thiotepa RS in 
water 

Sample solution: Nominally 1.5 mg/mL of thiotepa in 
water from Thiotepa for Injection 
Chromatographic system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector: UV 215 nm 
Column: 4*ć-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection valume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for thiotepa and 
methoxythlotepa are about 1*0 and 1*3, respectively.] 
Suitability regurrements 

Resolution: NLT 3 between Tnethoxy thiotepa and thi¬ 
otepa, System suitability solution 
Relative standard deviation: NMT 2*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of thi¬ 
otepa {CńH^N^PS) in the portion of Thiotepa for injec¬ 
tion taken: 

Result = (rjrs) x (G/Cu) x 100 

ni = peak response of thiotepa from the Sample 

solution 

r s = peak response of thiotepa from the Standard 
solution 

G - concentration of USP Thiotepa RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of thiotepa in the 
Sample solution (mg/mL) 

Acceptance criteria: 95*0%-l 10*0% 

IMPURITIES 

* ORCANIC IMPURITIES 

Buffer, Mobile phase, and System suitability solution: 
Proceed as directed in the Assay\ 

Peak Identification solution: Dtssolve 15 mg of USP 
Thiotepa RS in 10 mL of water, add 1 g of sodium chlo- 
ride, boil in a water bath for 10 min, and cool. [Noir— 
The preparation generates thiotepa chioroethyl analog.] 
Standard solution: 3.75 pg/mL of USP Thiotepa RS in 
water 

Sample solution: Nominally 3.75 mg/mL of thiotepa in 
water from Thiotepa for Injection. Pass through a su ka¬ 
ble fil ter, and use the filtra te. 

Chromatographic system: Proceed as directed in the 
Assay. In addition, the run time is NLT 4 times the re- 
tentfon time of the thiotepa peak. 
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System suitability 
Sam ple: System suitability solution 

Suitability requirements 

ResoJutton: NLT 3 between metho^ythiotepa and 
thiotepa 
Analysis 

Samples: Peak Identification solution, Standard solution, 
and Sample solution 

Cafcufate the percentage of each impurity in the por- 
tion of thiotepa taken: 

Result = (ru/o) x (Cs /Cu) x 100 

fu = peak response of each impurity from the 
Sample solution 

n - peak response of thiotepa from the Standard 
solution 

Cs - concentration of USP Thiotepa RS in the 
Standard solution (mg/mL) 

Cu = norrrinaf concentration of thiotepa in the 
Sample solution (mg/mL) 

Aoceptance criteria: See Tobie 1 * Disregard any impu- 
rify peaks less than 0 . 1 %. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%l 

Thiotepa 

TO 


Thiotepa chloroethyi analoa J 

3*75 

0.15 

Any indjyidual unsoecified imounty 

_ 

0.2 

Total imourities u 

— 

0.4 


P,P-0is(ażiridiF>1 -ył>N-(2-ch loroetbyf )phos pbinothioic amkie. 

6 The impurity thiotepa chforoethyl analog is e*duded. 

PERFORMANCE TESTS 

* Uniforimity of Dosage Units (905): Meets the 
reguirements 

SPECJF1C TESTS 

* Bacterial Enootoxins Test (85): NMT 6*25 USP Endo- 
toxin Units/mg of thiotepa 

* Sterility Tests (71): Meets the reguirements 

* PH (791) 

Sample solution: 1 0 mg/mL of thiotepa constituted as 
directed in the labeiing 
Acceptance criteria: 5.5-7*5 

* iNjEtTfONS AND IMPLANTED DRUC PRODUCTS (1), PrOĆUCt 
Quolity Tests Common to Parenteral Dosage Forms, Specific 
Tests, Compieteness and darity of Solutions: At the time 
of use, it meets the regutrements, 

* 9 THER HWIrements: It meets the requlrements in LabeP 
mg (7), Labeh and Labeiing for Injectable Products . 

ADDITIONAL REQUIREMENTS 


Change to read: 

* Packaging and Storage: Preserve as described in m Pack- 
aging and Storage fłequirements (659), Injection Packaging, 
Packaging far constitution* kn and storę in a re- 

frigerator, protected from light. 


• USP Reference Standaros (71) 
USP Endotoxin RS 
USP Thiotepa RS 



ChHwNjOA 443.63 

9H-Thioxanthene-2-sulfonamide, N,W-dimethyl-9- 
'3-(4-methyl-l-piperazinyl)propylidenel-, (Z)-. 

N,N- D imethyl-9-[3-(4-m e th y I - 
t-piperaz!nyl)propylidene]thioxanthene-2-suffonamide 
[5591-45-7; 3313-26-6], 


» Thiothixene contains not less than 96.0 percent 
and not morę than 101*5 percent of 
C23H29N3O2S2, calcu lated on the dried basrs. 


Packaging and storage— Preserve in tight, f!ght*resi$tant 
containers* 


USP Reference sfandards <T 1 >— 

USP Thiothixene RS 
USP (£>Throthixene RS 
Identification— 

A: Infrared Absorption (1975)— 

Solution: 1 in 20 * 

Medium: chloroform. 

B: Ultrafiolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: methanol. 

Absorptivities at about 230 nm and 307 nm, calculated 
on the dried basis, do not differ by morę than 4 . 0 %. 

Meltlng rangę, Oass 1(741): between 147* and 153.5 a * 
ioss on dryfng (731)—Dry it in vacuum at 100° for 
3 hours: it foses not morę than 2.0% of its wetght. 

Residue on ignition (281); not morę than 0*2%* 
SeJenium (291): 0.003%. 


Detete the folio wing: 

' Heavy metali, Method II <231); 0.0025%., 

Limit of (£)-thlothłxene —[notę—P repare all Solutions in 
low-actinic glassware ] 

Mobile phase —Transfer 6.9 g of monobasic sodium phos- 
phate to a T4fter yolumetric fiask, dissolve in and dilute with 
deionized water to volume, and mix, Filter through a suita- 
ble membranę filter. Mix 4 voiumes of this solution with 6 
yokrnes of methanol. The concentration of methanol may 
be adjusted to meet the system suitability reguirements. 

Standard preporations — 

A —Using accurately weighed quantities of USP (£)-Thi- 
othixene RS and USP Thlotnixene R$, prepare a solution in 
methanol containing, in each ml, 0.4 mg and 1*2 ma re- 
spectivefy* 

B—Transfer 5*0 mL of Standard preporation A to a 100-mL 
volumetric fiask, dilute with methanol to volume, and mix. 

C Transfer about 200 mg of Thiothixene, accurately 
weighed, to a 100-mL volumetric fiask* Transfer 5.0 mL of 
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Standard prepamthn A to the same fiask, dissolve in and 
dilute witn methanol to volume, and mix. 

Test preparadon —Transfer about 200 mg of Thiothixene, 
accurately weighed, to a 1 00-mL volumetric fiask. Dśs$olve 
in methanol, dilute with methanol to voliime, and mix. 

Procedurę —Concomitantiy introduce equal vo!umes 
(about 20 iii) of Standard preporation C and Test preporation 
Into a high-pressure !iquid chromatograph operated at room 
temperaturę and equipped with a suitable microsyringe or 
sampling valve, a column containing packing 19 (typically 
25 cm x -4,6 mm), an UV detector capable ot monitoring 
absorption at 254 nm, and a suitable recorder. The Mobile 
phase is maintatned at a flow ratę of about 1 io 1*5 mL per 
minutę, In a suitable chromatographic system, three repli- 
ca te injections of Standard preporation B show a resolution 
factor of not less than 2,2 between the thiothixene and (£> 
thiothixene peaks, their retention times being 13 and 
15 minutes, and between 16 and 18 minutes, respectwely. 
Calculate the quantity, in mg, of (£)-thiothixene in the por- 
tion of Thiothixene taken by the formula: 

5CHu/(tk - Ib) 

in which C is the concentration of USP (f)-Thiothixene RS, 
in mg per mL, in Standard preporation A; and Hc and Hu are 
the peak responses of the (£)-thiothixene peaks corrected for 
the tailing of the main peak, obtained from Standard prepa - 
radon C and the Test preporation, respectively; the limit of 
(£)-thiothixene is 1,0%. 

Assay—[ notę—P erform the dilution operations in low-ac- 
tinic glassware.] 

Mobile phase —Mix 0.5 mL of ethanolamine with 3780 mL 
of methanol, mix 1400 mL of this solution with 200 mL of 
water, filter, and degas. Make adjustments if necessary (see 
System Suitobltity under Chromatography (621))- 

Standard preporation —Using an accurately vyeighed quan* 
tity of USP Thiothixene RS, prepare a solution in methanol 
having a known concentration of about 0.02 mg per mL, 

Assay preporation —Transfer about 100 mg of Thiothixene, 
accurately weighed, to a 100-mL votumetnc fiask, dissolve in 
and dilute with methanol to volume, and mix. Pipet 2 mL of 
the resulting solution into a 100-mL volumetric fiask, dilute 
with methanol to volume, and mix. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eaurpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing L3. 
The flow ratę is about 0.5 mL per minutę, Chromatograph 
the Standard preparadon , and record the peak responses as 
directed for Procedurę: the column efficiency cfeterrmned 
from the analyte peak is not less than 2000 theoretical 
plates, and the relative standard deviation for replicate injec- 
tions is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparadon and the 4ssoy preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of CnH»N 3 0 2 S 2 in the portion of Thiothixene 
taken by the formula: 

5000C(n,/r,) 

in which C is the concentration, in mg per mL, of USP Thi- 
othIxene RS In the Standard preparadon , and fu and rs are 
the peak responses obtained from the 4ssoy preparadon and 
the Standard preparadon, respectwely. 


Thiothixene Capsules _ 

» Thiothixene Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 23 H 2 9 N } 02 S 2 . 

Packaging and storage— Preserve in well-dosed, light-re- 
sistant containers. 

USP Reference standard s (11)— 

USP Thiothixene RS 

Identification —Dissolve a portion of the contents of Cap- 
stles in a solvent consisting of equal volumes of chloroform 
and methanol to obtain a solution containing 1 mg of thi- 
ołhixene per mL. Shake by mechanical means for 10 min¬ 
utes, dariry a portion of the mixture by centrifugation, fiiter, 
if necessary, and use the dear supernatant or filtrate for the 
test. Apply 10 jiL of this test solution, 10 pL of a Standard 
solution containing 1 mg of USP Thiothixene RS per mL in 
the same medium, and 10 pL of a mixture of equal volumes 
ot the test solution and the Standard solution to a suitable 
thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatoaraphic sil- 
ica gel mixture. A!Iow the spots to dry, and deveiop the 
chromatogram in a solvent system consisting of a mixture of 
ethyi acetate, methanol, and diethyiamine (65:35:5) until 
the solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the developing 
cham ber, mark the solvent front, and locate the spots on 
the piąte by viewing under short- and long-wavelength UV 
light. Spray the piąte lightly with acidified lodopiatinate 
spray reagent (prepared by mixing 1 volume ot hydrochioric 
acid with 50 volumes of potassium iodopiatinate TS): the Rr 
value of the prtncipal spot obtained from the test solution 
corresponds to that obtained from the Standard solution 
and the mixed test-Standard solution. 

Dissolutlon (711)— 

Medium —Dissolve 2.0 g of sodium chloride and 7 mL of 
hvdrochloric acid in water to make 1000 mL, and mix; 

9&0 mL. 

Apparatusl: 100 rpm. 

Time: 20 minutes. 

Bufier solution —On the day of use, prepare a mixture of 
55 vo!umes of dibasic potassium phosphate solution (87 in 
1000), 20 volumes of citric acid monohydrate solution (21 
in 200), and 40 volumes of sodium hydroxide solution (1 in 
25). 

Methyl orange solution —Transfer 15.5 g of boric acid and 
2.0 g of methyl orange to a glass-stoppered, 1000-mL fiask. 
Add 500 mL of water, insert the stopper, and shake by me¬ 
chanical means for not less than 3 hours. Fiiter through re- 
tentive fiiter paper, and wash the filtrate with two 100-mL 
portions of chloroform, discarding the chloroform washings. 
Storę the Methyl orange solution over 50 mL of chloroform in 
a glass-stoppered bottle. 

Procedurę —Prepare a Test preparadon by passina a 60-mL 
portion of the dissolution solution through a suitable fiiter, 
discarding the first 5 mL of the filtrate, and diluting the sub- 
sEquent ni tratę quantitatively, if necessary, to obtain a con¬ 
centration of about 1 pg of thiothixene per mL. Prepare a 
Standard preparadon of USP Thiothixene RS in Dissolution 
Medium having a known concentration of about 1 j.ig per 
rrL. Transfer 40.0 mL each of the Test preporation, the Stan¬ 
dard preparadon, and Dissolution Medium to provide the 
blank, to individual separators, each containing 8.0 mL of 
Buffer solution, 10.0 mL of Methyl orange solution, and 
50.0 mL of chloroform. Shake for 3 minutes, alfo w the layers 
to separate, transfer 40.0 mL of the chloroform layer, clari- 
fied by centrifugation, to a 60-mL separator containing 
8.0 mL of dilute hydrochioric acid (1 in 120), shake for 
1 minutę, and allow the layers to separate. Concomitantiy 






determine the absorbances of the aqueous layers in 1 -cm 
cells, at the wavelenqth of maximum absorbance at about 
508 nm, with a sułtanie spectrophotometer, using the blank 
to set the instrument, Calculate the quantity, in jig per mL, 
of C 2 jHż 9 Nj 02 Sj in the Test preparation taken by the 
formula: 

C(Ay/A S ) 

m which C is the concentration, in pg per mL, of USP Thi- 
othixene RS in the Standard preparation , and Au and A$ are 
the absorbances of the Solutions from the Test preparation 
and the Standard preparation , respectively, and, from the 
known extent of dilution, determine the amount of it in the 
dissolution solution. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CiibbeNjChSi is dissolved in 20 minutes* 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— [notę— Perform the dilution operations in Sow-ac- 
tinic glassware.] 

Mobile phase, Standard preparation, and Chromatoaraphic 
system —Prepare as directed in the Assay under Thiatnixene. 

Assay preparation— Transfer, as completely as possible, 
the eon ten ts of not less than 20 Capsules to a tared beaker, 
and weigh* Mix, and transfer an accurately weighed portion 
of the powder, equivalent to about 10 mg of £hiothixene, to 
a 500-mL volumetric fiask. Add about 400 mL of methanol, 
shake by mechantcal means for 10 minutes, płace in an ul- 
trasonic bath for 5 minutes, dii u te with methanol to volume, 
and filter the suspension through a 5 -pm polytef membranę 
filter. 

Procedurę—Proce&d as directed for Procedurę in the Assay 
under 'Thiothixene. Calculate the quantity, in mq, of 
C 23 H 29 N 3 O 2 S 2 in the portion of Capsules taken By the 
formula: 

500C(ru/f s ) 

in which C is the concentration, in mg per mL of USP Thi- 
othixene RS in the Standard preparation, and r u and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preporof/oa respectłvely. 


Thiothixene Hydrochloride_ 

CjjHbNjOjSi • 2HCI • 2H 2 0 552.58 
9 H-Th ioxanthene-2-$u tfonarmde, N , W-dimethyl-9- 
[3-(4-methyH -piperaziny3)propy[idene]-, di hydrochloride, 
dihydrate, (Z)-. 

N,N-Dimethyl-9-[3-(4-methyL 
l-p{perazFnyl)propylidene]thfoxanthene- 2 -sulfonamide 
dinydrochloride dihydrate [22189-31-7; 49746-09-0]. 
Anhydrous 516.56 [58513-59-0; 49746-04-5], 

» Thiothixene Hydrochloride contains two mole- 
cuies of water of hydration or is anhydrous* It 
contains not less than 97*0 percent and not morę 
than 102*5 percent of CZ 3 H 29 N 3 O 2 S 2 ■ 2HCI, calcu- 
lated on the anhydrous basis* 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Thiothixene RS 
USP (0-Thtothixene RS 

Identifkatlon— 

A: It meets the reguirements under Identification — Or¬ 
ganie Nitrogenous Bases (181), USP Thiothixene RS being 


used as the standard for comparison, chloroform being used 
inslead of carbon dtsulfide, and a reagent blank being used 
in the matched reference celi* 

B: UltravjoIet Absorption (197U)— 

Sofution: 10 gg per mL. 

Medium; dilute methanolic hydrochlonc acid (1 in 
1200 ). 

Absorptivities at 307 nm, calculated on the anhydrous ba¬ 
sis, do not differ by morę than 3.0%* 

C: A solution (1 in 100) responds to the tests for Chloride 
(191). 

Water Determlrtation, Method i (921): between 6*2% 
and 7.5% for the dihydrate; not morę than 1.0% for the 
anhydrous form* 

Residue on ignition (281): not morę than 0 . 2 %. 

Deiete the folio wing: 

®Heavy met ais, Method li (231): 0.0025%.# cotnc^i hiahhs) 

Selenfum (291): 0.003%* 

Limit of (£)-thiothixene — [notę— Prepare all Solutions in 
low-actinic glassware.] 

Mobile phase— Prepare as directed in the test for Limit of 
(E)4hiothixene under Thiothixene, 

Standard preparations and Test preparation —Prepare as di¬ 
rected in the test for Limit of (Eytniotlmene under Thiothix- 
ene t except to use 250 mg of Thiothixene Hydrochloride in- 
stead of 200 mg of Thiothixene. 

Procedurę —Proceed as directed for Procedurę In the test 
for Limit of (E)-thiothixene under Thiothixene. Calculate the 
guantity, in mg, of (£)-thiothixene hydrochloride fn the por- 
tion of Thiothixene Hydrochloride taken by the formula; 

5CHjy(516*56/443.63) / (H c - H 0 ) 

in which 516.56 and 443.63 are the molecular weights of 
anhydrous thiothixene hydrochloride and thiothixene, re- 
spectively; and the other terms are as previouslv defined. 

The limit of (£)~thiothixene, as the hycfrochioriae, is 1 *0%* 
Assay— [notę— Perform the dilution operations in low-ae- 
tinic glassware*] 

Mobile phase r Standard preparation , and Chromatographk 
system—Prepare as directed in the Assay under Thiotnixene. 

Assay preparation—Transfer about 116 mg of Thiothixene 
Hydrocnloride, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in and dilute with methanol to volume, and 
mix. Pipet 2 ml of this solution into a 100-mL volumetric 
fiask, dilute with methanol to volume, and mix. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Thiothixene. Calculate the quantity, in mg, of 
C 23 H 29 NSO 2 S 2 * 2HCI in the portion of Thiothixene Hydro- 
chiorido taken by the formula: 

(51 6.56/443.64)(5Q00C)(rW ri) 

in which 516*56 and 443.64 are the molecular weights of 
anhydrous thiothixene hydrochloride and thiothixene, re- 
spectively; C is the concentration, m mg per mL, of USP 
Thiothixene RS in the Standard preparation; and r u and h are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respective!y. 


TBiiothixene Hydrochloride Iniection 

» Thtothixene Hydrochloride Iniection is a sterile 
solution of Thiothixene Hydrochloride in Water 

for Iniertion It contnins an amount of rhinthiv. 
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ene hydrochloride equivalent to not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of thiothixene 
(C 23 H2 9 N30 2 S 2 ). 

Packaging and storage —Preserve in single-dose contain- 
ers, preferably of Type f glass, protected from light. 

USP Reference standards (11) — 

USP Endotoxin RS 
USP Thiothixene RS 

Identification—Transfer a volume of Injection, equivalent 
to about 20 mg of thiothixene hydrochloride, to a separator 
containing 20,0 ml of chloroform, Render the agueous layer 
just basie with ammonium hydroxide, shake for 1 minutę, 
and allow the layers to separate. Pass a portion of the chlo¬ 
roform layer througb filter paper, previously washed with 
chloroform, and use the elear filtra te for the test. Proceed as 
directed in the Identification test under Thiothixene Capsuies f 
beginning with "Apply 10 pL of this test solution." 

Bacterial Endotoxins Test (85)—It contains not morę 
than 88.0 USP Endotoxin Unrts per mg of thiothixene, 

pH (791); between 2,5 and 3,5. 

Other reqtiirements—It meets the requlrements under In - 
jeethm ona Implanted Drug Products (1). 

Assay— [notę —Perform the dilution operations in low-ac- 
tinic glassware.] 

Mobile phase, Standard preparat ton, and Chromatographic 
system—Prepare as directed in the Assay under Thiotnixene. 

Assay preparation— Transfer an accurately measured vol- 
ume of Injection, equivalent to about 2 mg of thiGthixene, 
to a 100-mL volumetric fiask, dilute with methanol to vol- 
ume, and mix. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Thiothkene , Calculate the quantity, in mg, of 
CzshtaNiGA in each mL of the Injection taken by the 
formula: 

(100 C/V)(ru/r,) 

in which C is the concentratron, in mg per ml, of USP Thi- 
othixene RS in the Standard preparation, V is the vofume, in 
mL, of Injection taken, and fu and r s are the peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively ł 


Thiothaxeoe Hydrochloride for Injection 

» Thiothixene Hydrochloride for Injection is a 
stenie, dry mixture of Thiothixene Hydrochloride 
and Mannitol. It contains not less than 90*0 per¬ 
cent and not morę than 110*0 percent of the la¬ 
beled amount of C 23 H 29 N 1 O 2 S 2 . 


C hangę to read; 

Packaging and storage —Preserve as described in *Pack - 
aging and Storage Reguirements (659), injection Packaging, 
Packaging for consmUtionm <cn protect from light* 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Thiothbtene RS 

Identification —Constitute a vial of Thiothixene Hydrochlo¬ 
ride for injection with 2.2 mL of water. Further dilute one 
volume of the constituted solution with 4 volumes of meth¬ 
anol to obtaln a test solution containing 1 mg of thibthixene 


per mL* Apply 10 fil of this test solution and 10 fil of a 
Standard solution containing 1 mg of USP Thiothixene RS 
per mL in the same medium to a suitable thin-layer chro- 
matographic piąte (see Chromatography (621)) coated with 
a 0.25-mm layer of chromatographic silica gel mixture. Al¬ 
low the spots to dry, and develop the chromatogram in a 
solvent system consisting of a mixture of isopropyl alcohol 
and dietnylamine (25:1) until the solvent front nas moved 
about three-fourths of the length of the piąte* Remove the 
piąte from the developing chamber, mark the solvent front, 
air-dry for 30 minutes, and then oven-dry at 110° for 
30 minutes. Locate the spots on the piąte by yfewtng under 
short-wavelength UV fight. Spray the piąte with al kalinę per- 
nanganate spray reagent (prepared by dissoMng 0.5 g of 
potassium permanganate and 2.0 g of sodrum carbonate in 
100 mL of water): the R F value of the principal spot ob¬ 
tained from the test solution, under both detection condi- 
tions, corresponds to that obtained from the Standard solu¬ 
tion* 

Bacterial Endotoxins Test (85)—It contains not morę 
than 88*0 USP Endotoxin Units per mg of thiothixene. 
pH (791): between 2*3 and 3*7, in the solution consti¬ 
tuted as directed in the la beli ng, 

Waler Determination, Method I (921): not morę than 

4.0%* 

Other requirements —It meets the regulrements under In - 
jections and Implanted Drug Products (1)* 

Assay— [notę— Perform the dilution operations in iow-ac- 
tinic glassware,] 

Mobiie phase, Standard preparation, and Chromatographic 
system —Prepare as directed in the Assay under Thiotnixene * 

Assoy preparation —Constitute a vial of Thiothbcene Hy¬ 
drochloride for Injection with an accurately measured vol- 
ume (14 mL) of water as directed in the labeling. Transfer an 
accurately measured volume (ty mL) of the constituted solu¬ 
tion, equivaient to about 5 mg of throthixene, to a 250-mL 
yolumetric fiask, dilute with methanol to volume, and mix* 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Thiothixene. Calculate the quantity, in mg, of 
C^H^NjOA rn each mL of the constituted solution taken 
by the formula: 

(25QCV t /V f )(ru/rs) 

in which C is the concentration, tn mg per mL, of USP Thi- 
othixene RS in the Standard preparation , and r u and ą are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively* 


Thiothixene Hydrochloride Orał 
Solution 


» Thiothixene Hydrochloride Orał Solution con- 
tains an amount of thiothixene hydrochloride 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of thiothixene (G 3 H 29 N 3 O 2 S 2 ). 

Packaging and storage —Preserve in tight, light-resistant 
contamers* 

USP Reference standards (11)— 

USP Thiothixene RS 

Identification —Transfer a portion of Orał Solution, equiva- 
lent to about 20 mg of thiothixene hydrochloride, to a 
separator containing 20.0 mL of chloroform. Render the 
agueous layer just basie with ammonium hydroxide, shake 
for 1 minutę, and aflow the layers to separate* Pass a por¬ 
tion of the chloroform layer tnrough fiJter paper, previously 
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washed with chloroform; and use the elear filtra te for the 
test. Proceed as directed In the Identification test under Thi- 
othkene Capsules, beginning with "Apply IGpL of this test 
solution," 

Uniform i ty of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINCLE-UNfT CONTAINERS: 
meets the reguirements. 

Dellverable volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS: 
meets the regnirements. 
pH (791): between 2,0 and 3.0, 

Alcohol Determination, Method li (611): if present, be¬ 
tween 90*0% and 1 10.0% of the labeled amount, the la- 
beled amount being not morę than 7,0% of C 2 H s OH, deter- 
mined by the gas-liquid chromatographic procedurę, 
acetonitrile bemg used as the interna! standard, 

Assay— [NOTĘ —Perfornn the dilution operations in low-ac- 
ttnic glassware.] 

Mobile phase, Standard preparation, and Chromatographic 
system^Prepare a$ directed in the Assay under Thiotnwene. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 25 mg of thi- 
othixene, to a 25-mL yolumetric fiask; dissolve in and diJute 
with methanol to volume; and mix. Pipet 2 mL of this solu- 
tion tnto a 100-mL volumetrlc fiask, dilute with methanol to 
volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Thiothixene. Calculate the quanbty, in mg, of thiothix- 
ene (C23H 2 ?Nj 0 2 S2} in each mL of the Ora! Solution taken by 
the formula: 


(1250C/V)</Wfs) 

in which C is the concentration, in mg per ml, of USP Thi- 
othixene RS in the Standard preparation; V is the vołume, in 
mL, of Orał Solution taken; and ru and are the peak re- 
sponses obtained from the Assay preparation and the Stan- 
dard preparation, respectiveiy. 


Threonine 



C,Hf>NOj 119.12 

L-Threonine [72-19-5]. 

DEFINITION 

Threonine contains NLT 98*5% and NMT 101.5% of L-thre- 
onine (C4H9NO3), calculated on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTłON (197K) 

ASSAY 

• PROCEDUR! 

Sampie: 110 mg of Threonine 
Blank: MIx 3 mL of formie add and 50 mL of glacial 
acetic add. 

Titrimetric system 
(See Titfimetry (541),) 

Modę: Direct titratton 
Titrant: 0,1 N perchloric acid VS 
Endpoint detection: Potentiometric 
Analysis: Dissolve the Sampie in 3 mL of formie acid 
ano 50 mL of glacial acetic acid. Titrate with the Titrant 
Perform the Blank determination. 


Calculate the percentage of threonine (C 4 H 9 NO 3 ) in 
aken: 


the Sampie tak 


Result = {[(Ys -V s )xNx f\IW\ x 100 


V$ 

Vi 

N 

F 

W 


- Titrant volume consumed by the Sampie (mL) 
- ' * ' “ ‘ mank{ “ 


= Titrant volume consumed by the Blank (mL) 
= actual norma! i ty of the Titrant (mEq/mL) 

= equivalency factor, 119,1 mg/mEq 
= Sampie weight f 


Acceptance criteria: 98,5%-101,5% on the dried basis 


IMPURITIES 

* Residue on Ignition (281): NMT 0,4% 

* Chloride and SULFATE, Chloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochloric 
acid 

Sampie: 0.73 g of Threonine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Su/fate{221) 

Standard solution: 0,10 mL of 0.020 N sulfuric acid 
Sampie: 0,33 g of Threonine 
Acceptance criteria: NMT 0,03% 

* IRON (241): NMT 30 ppm 


Deiete the fótiowlng: 


•• Heaw Metals, Method i (231): NMT 15 ppm< 


(GKicia! V 


Related Compounds 

Diluent: Hydrochloric add and water ( 1 :99) 

System suitability solution: 0.4 mg/mL each of USP 
L-Threonine RS and USP L-Proline RS in Diluent 

Standard solution: 0,05 mg/mL of USP L-Threonine RS 
in Diluent [NOTĘ—This solution has a concentration 
equiva!ent to about 0,5% of that of the Sampie 
solution,] 

Sampie solution: 10 mg/mL Threonine in 2 N hydro¬ 
chloric acid 

Chromatoaraphrc system 

- ‘ 0 L —- 


(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gei mixture 

Application volume: 5 pL 

Developrng solvent system: Butyl alcohol, glacial ace¬ 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2 N acetic acid (95:5) 

System suitability 

Suitability requirements: The chromatogram of the 
System suitability solution exhibits two clearly sępa- 
rated spots, 

Analysis 

Samples: System suitability solution, Standard solution, 
ano Sampie solution. 

After air-drying the piąte, spray with Spray reagent , and 
heat between 100 c and 105° for 15 min, Examine the 
pfate under whtte light. 

Acceptance criteria: Any secondary spot of the Sampie 
solution is not larger or morę intense than the prindpal 
spot of the Standard solution, 

Indiuidual impurities: NMT 0.5% 

To tal impurities: NMT 2,0% 


5PECIFIC TESTS 

• Optical Rotahon, Spedfic Rotatlon (7815) 

Sampie solution: 60 mg/mL in water 
Acceptance criteria: -26.7* to -29,1° 

• pH (791) 

Sampie solution: 50 mg/mL solution 
Acceptance criteria: 5.0-6.5 

Loss ON DRYING (731): Dry a sampie at 105° for 3 h: it 


Incnc MMT O 70^ of itc lAioiohfr 
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ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in well-closed 
containers. 

• USP Reference Standards (11) 

USP L-Proline RS 
USP L-Threonine RS 


Thyroid 

DEFINITION 

Thyroid is the cleaned, dried, and powdered thyroid gland 
previously deprived of connective trssue and fat. It is ob- 
tained from oomesticated animals that are used for food 
by humans. 

On hydrolysrs it yiefds NLT 90,0% and NMT 110,0% each 
of the labeled amounts of levothyroxine (CjsUhUNCLO 
and liothyronine (C^HizIbNO-O, calculated on the dried 
basis, It is free from iodine in inorganic or any form of 
combination other than that peculiar to the thyroid 
gland, It may contain a suitable diluent such as lactose, 
sodium chloride, starch, sucrose, or dextrose. 

IDENTIFICATION 

• A, The retention times of the peaks for liothyronine and 

levothyroxine of the Sample solution correspond to those 
of the Standard solution, as obtained in the Assoy, 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrrle, water, and phosphoric acid 
(350:650:5), filtered and degassed 
Reducing buffer solutlon: Freshly prepare 0,04 M tris- 
(hydrQxymethyl)aminomethane and 0.05 M 
methimazole In 0.11 M sodium chloride. Adjust, if nec- 
essary, with 6 N hydrochlork acid or 0.1 N sodium hy~ 
droxide to a pH of 8.4 ± 0.05. 

Proteolytic enzyme: Freshly prepare a solution contain- 
mg 3 mg/mL of bacteria! protease in Reducing buffer So¬ 
lutions 

Enzyme deactfvating solution: Phosphoric add m ace- 
tonitrile (1:99) 

Standard stock solution: Transfer accurately weighed 
quantities of about 9 mg of USP Liothyronine RS and 
about 38 mg of USP Levothyroxine RS to a 100-mL vol- 
umetric fiask, add 50 ml of a mixture of acetonitrile, 
water, and ammonium hydroxide (500:500:1) and swirl 
to dissolve. Di lute with a mixture of acetoni tri fe and 
water (1:1) to volume, and mix. [Notę—-P rotect Solu¬ 
tions from liight] 

Standard solution: Pipet 5 ml of the freshly prepared 
Standard stock solution into a 250-mL vol umetric fiask, 
d ilu te with Reducing buffer solution to volume, and mix 
to obtain a solution having known concentrations of 
about 1.8 pg/mL of liothyronine and 7.6 pg/mL of levo- 
thyroxme. Pipet 5 mL of this solution into a screw- 
capped 16* x 125-mm culture tubę. Pipet 2 mL of En¬ 
zyme deactivating solution into the tubę, place the cap 
on the tubę, and shake the mixture vigorously. [Notę— 
Prepare on the day of use.] 

Sample solution: Transfer an accuratefy weighed por- 
tion of finety powdered Thyroid, equiva3ent to about 
38 pg of ]evothyroxine, to a screw-capped 16- x 
125-mm culture tubę that has been flushed prevtously 
with nitrogen, Taking precautions to avoid unnecessary 
exposure to air, pipet 5 mL of Proteolytic enzyme into 
the tubę, Allow nitrogen to flow gently over the mix~ 
turę for 5 min. Place the cap on the tubę, mix to dis- 
perse the contents, and place in a covered water bath 

• A su kable gra de is avaifab(e as "Prcnase" (Catalog number 53702) from 

Calbiochem-Behring, P.O. Box 12087, San Drego, CA 92112. 


mamtained at a temperaturę of 37 ± 1° for 28 h. 
[Notę—P rotect the contents of the tubes from light] 
Examine occaslonally, and mix as necessary to ensure 
disperston, At the end of the incubation period, pipet 
2 ml of Enzyme deactivat!ng solution into the tubę, 
place the cap on the tubę, mix vigorously, and centri- 
fuge at about 2000 rpm for 5 min. Pass the superna- 
tant through a fil ter of 0,45-pm porę size, discarding 
the first 1 ml of the filtrate, 

Chromatographic system 
(See Chromatograpliy (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-cm x 25-cm; packing LI 
Flow ratę: 1,5 mL/min 
Injectian vo!ume: 200 jiL 
System suitability 
Sample: Standard solution 
Suitability requrrements 

Taiiing factor: NMT 1.8 for liothyronine and levothy- 
roxine peaks 

Re!dUve standard deviation; NMT 2.0% for replkate 
injections 
Anafysis 

Sam pies: Standard solution and Sample solution 
Cakulate the guantity, in pg, of levothyroxine 
(CtsHnhN04) and liothyronine (CisHialjNO*) in the 
portion of Thyroid taken: 

Result = (V x Q x (ro/ri) 

V = volume of Sample solution , 7 ml 
C = concentratlon of the corresponding Reference 
Standard in the Standard solution (pg/mL) 
ru = peak response of the corresponding analytes 
from tne Sample solution 

Cs - peak response of the corresponding analytes 
from the Standard solution 

Acceptance criteria: 90.0%—110,0% each of the la¬ 
beled amounts of levothyroxine (Ci<,HnUNG 4 ) and 
liothyronine (CishbzbNO,!) on the dried basis 

IMPURITIES 

* Limit of Inorcanic Iodides 

Extracting solution: Sulfuric acid and water (1:99) 
Standard solution: Dissolve an accurately weighed 
quantity of potassium todide in water to obtain a stock 
solution containing 0,131 mg, equiva!ent to 0.100 mg 
of iodide, per mL, Transfer 1.0 mL of this stock solution 
into a 100-mL volumetric fiask, dilute with Extracting 
solution to vofume, and mix. Each mL of the Standard 
solution contains 1.0 pg of iodide. [NOTE—Prepare this 
solution on the day of use,] 

Sample solution: Transfer 1.00 g, or proportionately 
less if the dry basis levothyroxine eon tent is greater 
than 38 pg per grain, of Thyroid to a beaker. Add 
100.0 mL of Eztracting solution , and sonicate for 5 min. 
Electrode system: Use an iodide-specific ion-indicating 
efectrode and a silver-silver chloride reference electrode 
connected to a pH meter capable of measuring poten- 
tials with a minimum reproducibility of ±1 mV (see pH 
(791)), 

Analysis: Transfer the Standard solution to a beaker con¬ 
taining a magnetic stirring bar, Rinse and dry the elec- 
trodes, insert in the solution, stir for 5 min or untii the 
reading stabilizes, and read the potential in mV, Repeat 
this process using the Sample solution. 

Acceptance criteria: The requirements of the test are 
met if the Sample solution has a hiejher potential, in mV, 
than the Standard solution, the limit is 0,01%. 

5PECIFIC TESTS 

* Ml OROSI At ENUMERATION Tests (61) and Tests for Specf 
fied Mi croorganisms (62): ft meets the requirements of 
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the tests for the absence of Salmonello spectes and B- 
cherichia coli 

* Loss on Dr y ing (731) 

Anafysis: Dry under vacuum at 60° for 4 h. 
Acceptance criteria: NMT 6.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* USP Reference Standards (11) 

USP Levothyroxine RS 
USP Liothyronine RS 


Thyroid Tablets 

DEFINITION 

Thyroid Tablets contain NLT 90,0% and NMT 110,0% of 
the labeled amounts of levothyroxine and liothyronine, 
the labeled amounts being 38 jig of levothyroxine and 
9 pg of liothyronine for each 65 mg of the labeled con- 
tent of thyroid, 

IDENTIFICATION 

• A, The retention times of the peaks for liothyronine and 

ievothyroxine of the Sample solution correspond to those 
of the Standard solution , as obtained In the Assay. 

ASSAY 

• PROCEDURĘ 

Mobile phase: Acetonitrrle, water, and phosphoric acid 
(350:650:5), filtered and degassed 
Reducing buffer solution: Freshly prepare 0,04 M tris- 
(hydroxymethyl)aminomethane and 0.05 M 
methimazole in 0,11 M sodium chloride. Adjust, tf nec- 
essary, with 6 N hydrochloric acid or 0,1 N sodium hy- 
droxide to a pH of 8.4 ± 0.05, 

Proteolytic enzyme: Freshly prepare a solution contain- 
inq 3 mg/mL of bacterial protease 1 m Reducing huffer 
solution , 

Enzyme deactivating solution: Phosphoric add In ace- 
tonitrile (1:99) 

Standard stock solution: Transfer accurately weighed 
quantlties of about 9 mg of USP Liothyronine RS and 
about 38 mg of USP Levothyroxine RS to a 100-mL vol- 
umetric fiask, add 50 mL of a mixture of aceton itrile, 
water, and ammonium hydroxide (500:500:1) and swirl 
to dissolye, Dilute with a mtxture of acetonitnJe and 
water (1:1) to volume, and mix. [Notę—P rotect Solu¬ 
tions from light.] 

Standard solution: Pipet 5 ml of the freshly prepared 
Standard stock solution into a 25 0-mL volumetric fiask, 
dilute with Reducing buffer solution to yolume, and mix 
to obtain a solution having known concentrations of 
about 1.8]ig/mL of liothyronine and 7.6pg/mL of levo- 
thyroxme. Pipet 5 mL of this solution into a screw- 
capped 16- x 125-mm culture tubę. Pipet 2 mL of En¬ 
zyme deactwatina solution into the tubę, place the cap 
on the tubę, and shake the mixture vigorously P [Ngte— 
Prepare on the day of use.] 

Sample solution: Weigh and finely powder NLT 20 
Tablets, Transfer an accurately weighed portion of ftnely 
powdered Thyroid, equivalent to aoout 38 pg of levo- 
thyroxine, to a screw-capped 16- x 125-mm culture 
tubę that has been flushed previousfy with mtrogen, 
Taking precautions to avoid unnecessary exposure to 
air, pipet 5 ml of Proteolytk enzyme Into the tubę. Al- 
low nitrogen to flow gently over the mixture for 5 min. 
Place the cap on the tubę, mix to disperse the con- 
tents, and place in a tovered water bath maintained at 
a temperaturę of 37 ± 1° for 28 h, [NOTĘ—Protect the 
contents of the tubes from light,] 

1 A suitable grade is avai labie as "Pronase" (CataFog number 53702) from 
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Examine occasionaliy, and mix as necessary to ensure 
dispersion, At the end of the incubation period, pipet 
2 mL of Enzyme deactwating solution Into the tubę, 
place the cap on the tubę, mix vigorously, and centri- 
fugę at about 2000 rpm for 5 min. Pass the supema- 
tant through a filter of 0,45-|im porę size, discardlng 
the first 1 mL of the filtrate, 

Chromatographic system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-cm x 25-cm; packing LI 
Flow ratę: 1.5 ml/min 
Injectfon volume: 200 pL 
System suftability 
Sample: Standard solution 
Sultability requrrements 
Tallina factor: NMT 1.8 for liothyronine and 
levotnyroxine 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcu lale the quantity, in jag, of liothyronme 
(C 15 H 12 I 3 NO 4 ) and Jevothyroxine (C 15 H 11 UNO 4 ) in the 
portion of Tablets taken: 

Result = (V x C) x (Vń) 

V = yolume of Sample solution , 7 mL 
C - coneentration of the corresponding Reference 
Standards in the Standard solution (pg/mL) 
fu = peak response of the corresponding analytes 
from the Sompie solution 

r$ = peak response of the corresponding analytes 
from the Standard solution 

Acceptance criteria: 90.0%-] 10.0% of the labeled 
amounts of liothyronine (CisH^hNO.i) and levothyrox- 
ine (CisHuhNO,*) 

PERFORMANCE TESTS 

* Disintegration (701) 

Time: 15 min, with disks 

* UNtFCRMITY OF DOSAGE UNfTS (905) 

Standard stock solution: Accurately weigh 1.69 g of 
potassium iodate and transfer to a 1-L yofumetric fiask, 
Dissoive in about 200 mL of water, dilute with water to 
volume, and mix, This is a stock solution having a eon- 
centration of about 1 mg/mL with respect to iodine. 
Standard solution: Pipet 8 mL of the Standard stock so- 
iution into a 250-mL yofumetric fiask, dilute with water 
to yolume, and mix. Transfer an appropnate aliquot, 
based on the dosage being analyzed (i.e., graln, 

1 mL; x h grain, 2 mL; 1 grain, 4 mL; Vh gralns, 6 mL; 

2 grains, 8 ml; 2}fi grains, 10 mL; 3 grains, 12 mL; 

4 grains, 16 mL; 5 grains, 20 mL), to a 100-mL vofumet 
ric fiask containing 8 g of anhydrous potassium carbon- 
ate dissolved in 70 mL of water. Add 1 mL of bromlne 
T5, mix, add suffident sodium suifite (about 20 mg) un- 
ttl the solution becomes colorless, and dilute with water 
to volume, and mix. 

Sample solution: Crush 1 Tablet in a porcefain crudble 
with a glass rod. Remove any sample adhering to the 
glass rod with a spatula, ancf add it to the crudble. Add 
4g of anhydrous potassium carbonate, mix carefully, 
and gentiy tap the crudble several times to compact 
the mixture. Overlay with 4 g morę of anhydrous potas¬ 
sium carbonate, and again compact the materiał tnor- 
oughly by tapping. Place the crudble in a preheated 
muffle furnace, and ignite at 675°-700 3 for 25 min. 

Cool, add 30 mL of water, carefully heat on a hot piąte 
to di$solve the residue, and pass through a funnel with 
a glass wool pług into a 100-mL volumetric fiask. Re- 
eat the heating and fiitration with two additional 
0-mL portions of water, and add these filtrates to the 
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volumetric fiask. Add 1 mL of bromine TS, mix, add suf- 
ficlent sodium suJfite {about 20 mg) untli the solution 
becomes colorless, and mix. Dilute with water to vol- 
ume, and mix. 

Blank solution: Add 8 g of anhydrous potassium car- 
bonate into a 100-mL volumetnc fiask, and dtssolve it m 
70 mL of water. Add 1 mL of freshly prepared bromine 
T5, mix, add sufficient sodium sulfite (about 20 mg) un- 
tli the solution becomes colorless, and di lute with water 
to volume, and mix. 

Analysis: Transfer 10 mL of the Sample solution to a dry 
polarograpilic celi, Bubble nitrogen through the solu¬ 
tion for 5 min, then direct the stream of nitrogen above 
the solution. Use a suitable differential pulse po- 
larograph equipped with a saturated ealomel reference 
electroae and a dropping mertury electrode with a 1-s 
drop time. Scan from -0.8 V to -1.5 V at the ratę of 5 
mV/s, and 50-mV pulses. Record the polarogram of the 
Sample solution , the Standard solution, and tne Blank so¬ 
lution, At the peaks near -1.18 V in the polarograms 
from the Standard solution and the Sample solution , 
measure the heiyhls from the baseline, as established 
by the Blank solution . 

Calculate the amount of iodine, in jig, tn the Tablet 
taken: 

Result - (ArilArf) x (ru/rfi x (C x V) 

A r j = atomie weight of iodine (I), 126,90 

Az - atomie weight of potassium iodate (KIO*), 

214.00 

r u - peak height from the Sample solution 

r s = peak height from the Standard solution 

C = concentration of the allguot portion of 

potassium iodate solution used to prepare 
the Standard solution, 54.08 pg/mL 
V = volume of the aiiquot portion ot potassium 

iodate solution used to prepare the Standard 
solution (ml) 

Proceed as direcłed for Uniformity of Dosage Units (905), 
Content Uniformity , using the results obtained by this 
procedurę to determine the total iodine content of 
mdividual Tabiets, and use the Sample solution from 
the Assay to perform the composite determination for 
iodine. 

Acceptance criteria: The amount of iodine in each Tab- 
let is within 85.0%-l 15% of the composite assay for 
iodine, with a relative standard deviation of NMT 6.0%. 

SPECIFIC TEST5 

o Microbial ENUrwERATiON Tests (61) and Tests for Speci- 
fied Microorganisms (62): Meet the requirements of 
the tests for the absence of Salmonella spedes and Es- 
cherichio coli 

ADDfTIONAL REQUIREMENTS 

* Packaging anp STOrage: Preserve in tight containers, 

* Labelłng: Label the Tabiets to indicate the amount of 

thyroid in either mg or grain, or both. 

* USP Reference Standards (11) 

USP Levothyroxine RS 
USP liothyronine RS 


Tiagabine Hydrochłoride 



3-Piperidinecarboxy!ic acid, 1-[4,4-bis(3-methyl-2-thienyl)- 

3-butenyl]-, hydrochłoride, {/!)-- 
(-)-(/?)-l-[4,4-Bis(3-methyl-2-thienyl)-3-buieny!]nipecotiC 

add, hydrochłoride [145821-59-6]. 

>> Tiagabine Hydrochłoride contains not less than 
97.5 percent and not morę than 102.5 percent of 
C 20 H 25 NO 252 ■ HCI, calculated on the anhydrous 
basis. 

Packaging and sto ragę —Preserve in tight, light-resistant 
containers, Storę at a temperaturę not higher tnan 30 D . 

USP Reference standards (11)— 

USP Racemk Tiagabine Hydrochłoride Mixture RS 
(5)-Wy (RM-)*1 - [4,4- B i s( 3 - m e t hy I -2-1 hięnyI)- 
3-butenyl]nipecotic add, hydrochłoride. 

CtoHjsNOżSż * HCI 412.0 
USP Tiagabine Hydrochłoride RS 
USP Tiagabine Related Compound A RS 

(ff)-tthyl 1 -[4,4-bis(3-methyl-2-thienyl)-3-butenyl]- 
3-piperidinecarhaxylate. 

CjaH^NOaSi ■ HCI 440.0 
Identification— 

A: Infrared Absorption (197K). 

Test specimen— Transfer about 5 mg of Tiagabine Hydro- 
chloride to a test tubę, add 4 ml of 2-propanol, and soni- 
cate if necessary for complete dissolution. Evaporate the soi- 
vent under inert atmosphere at 50° using a nitrogen 
eva pora tor for 2 hours. 

Standard specimen—A simifar preparation of USP Tia¬ 
gabine Hydrochłoride RS. 

B: The retention time of the major peak in the chromało- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay, 

Water Determination, Method / (921); not morę than 

6 . 0 %, 

ftesidue on ignition (281): not morę than 0.2%. 

0 e/e te the foftowing: 

*Heavy metals, Method U <231): 0.002%,# 

Limit of f5)-(+) isomer— 

Mobiie phase— Prepare a fil te red and degassed mixture of 
so!vent hexane, isopropyl aicohol, alcohol, and trifluoroace- 
tic acid (80:14:6:0.5). Increase or decrease the percentage 
of hexane or alcohol, but keep the percentage of isopropyl 
aicohol constant Make other adjustments if necessary (see 
System Suitability under Chromatography (621)). 

Standard solution —Transfer about 10 mg of USP Racemic 
Tiagabine Hydrochłoride Mixture RS, accuratefy weighed, to 
a 100-mL voli imetrir fiask. Add a fpw drops of methanol to 
dissolve, dilute with isopropyl aicohol to volume, and mix. 

Test solution —Transfer about 50 mg of Tiagabine Hydro- 
chloride, accurately werghed, to a 25-mL volumetric ffask; 
add a few drops of methanol to dissolve; dilute with isopro¬ 
pyl alcohol to volume; and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 260-nm detector 
and a 4.6-mm x 25-cm column that contains packing L40. 
The flow ratę is about 0.8 mL per minutę. Chromatograph 
the Standard solution f and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
076 for the fSj-(+) isomer and 1,0 for the (R)~(-) isomer; 
and the resolution, fi, between the f5)-{ + ) and (R)-(-) iso- 
mers is not less than 2.0. 

Procedurę —Inject about 10 pL of the Test solution into the 
chromatograph, record the chromatogram, and measure 
the responses for the major peaks obtained from the (5J-W 
and (flJ-(-) isomers. Calculate the percentage of the (5JK+) 


CwH^NOłS? * HCI 412.01 
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isomer in the portion of Tiagabine Hydrochloride taken by 
the formula: 

lQOrs/(r* + r fl ) 

in which r 5 and r* are the peak responses of the (5>(+) and 
isomers, respectively: not morę than 0,5% of the (S)- 
{+) isomer is found. 

Chromatographic purity— 

Solution A —Use a filtered and degassed solution of water 
adjusted with phosphoric add to a pH of 2,3, 

Solution S—Use filtered and degassed acetonitrile. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution 8 as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography {621}). 

Standard stock solution —Dissalve an accurately weighed 
guantity of USP Tiagabine Hydrochloride RS in water to ob- 
tain a solution having a known concentration of about 1 mg 
per mL 

Standard solution —Dilute a portion of the Standard stock 
solution quantitativelv, and stepwise if necessary, with water 
to obtain a solution naving a known concentration of about 
0,001 mg per mL 

Resolutian solution —\Dissolve an accurately weighed quan- 
tity of USP Tiagabine Related Compound A RS in water to 
obtain a solution having a known concentration of about 
1 mg per mL Transfer 1.0 mL of this solution and 1.0 mL of 
the Standard stock solution to a 10-mL volumetric fiask, di- 
lute with water to volume, and mix. 

Jest solution —Transfer about 100 mg of Tiagabine Hydro¬ 
chloride, accurately weighed, to a 100-mL volumetric fiask. 
Dissolve in and dilute with water to volume, and mtx, 

Chromatographic system (see Chroma tography (62})}—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains 5~pm packing 
LI, The flow ratę is about 1.0 mL per minutę, The chromat¬ 
ograph is programmed as follows. 


Time 

(mimites) 

Solution A 

Solution B 
(%> 

Elutkm 

0 

75 

25 

equibration 

0-30 

75-*45 

25-»55 

linear gradient 

30-40 

45-łlO 

55-+9G 

linear gradient 

40-45 

10 

90 

isocratic 


Chromatograph the Resalution solution, and record the peak 
responses as directed for Procedurę: the resolution, R, be- 
tween tiagabine hydrochloride and tiagabine related com¬ 


pound A is not less than 9.0. Chromatograph the Standard 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the relative standard deviation for replicate injeotions 
is not morę than 2.0%. 

Interference check —Inject water as the blank: no interfer- 
ing peaks are observed. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chroma tograms, and measure a El the 
peak responses. Calcufate the percentape of each impurity 
In the portion of Tiagabine Hydrochloride taken by the 
formula: 

!00F(r,/A) 

in which F h the relative response factor (see the accompa- 
nyhg table for vaiues) for each impurity; r, is the peak re- 
spcnse for each impurity obtained from the Test solution; 
and r, is the sum of the responses of alf the peaks, excludinq 
the solvent peaks, (See the accompanying table for lirnits of 
individual impurities.) Not morę than 1.0% of total irnpuri- 
ties is found. 

Assay— 

Diluent —Prepare a mixture of methanol and water (1:1). 

Buffer solution —Dissolve 1.38 g of monobask sodium 
phosphate in 1000 mL of water, and adjust with phosphoric 
acid to a pH of 2,0. 

Mobile phase —Prepare a filtered and degassed mbcture of 
Buffer solution and acetonitrile (65:35). Make adjustments if 
necessary (see System Suitability under Chromotography 
(621)), 

internat standard preparation—Pre parę a solution of 
butylparaben in Diluent having a concentration of about 
0.4 mg per mL. 

Standard stock preparation —Disso!ve an accurately 
weighed quantity of USP Tiagabine Hydrochloride RS in Dif- 
uent to obtain a solution having a known concentration of 
about 1 mg per mL 

Standard preparation —Transfer 10.0 mL of the Standard 
stock preparation and 10.0 mL of the Internat standard prepa¬ 
ration to a 100-mL volumetric fiask, dilute with Diluent to 
volume, and mix. 

Assay preparation —Transfer about 100 mg of Tiagabine 
Hycrochloride, accurately weighed, to a 100-mL voTumetric 
fiask; dilute with Diluent to voTume; and mix. Transfer 
10.0 mL of this solution and 10.0 mL of the Internal stan¬ 
dard preparation to a 100-mL volumetric fiask, dilute with 
Diluent to volume, and mix. 


Relative Response Factors 


Compound Name 

Relative Re ten tron Time 
fapproximate) 

r 

limit {%> 

(fi)-1T4,4 - 8is( 3 -methy 1-2- thi enyl)3,4-dihy droxy bu ty l]- 3-p iperi d inecarboxy 1 ic acid 

0.51 

0.75 

0.2 

(fl)-1 -[4,4etbyL2‘thienyl)-3-oxybuty1 ]-3-pipertdłnecarboxylic add 

0.79 

0.63 

0.1 

(fi)* 1 *[4*{ 3-M ethy 1*2* thi eny l)*4 -(2*thieny f)~ 3-b u teny 1]* 3* pi pe lid i nec a rboxy 1 ic acid 

0.93 

1.00 

0.1 

Tiagabine 

1,0 

— 

— 

(fi)-1 - [[4-<x~rn ethy 1 -2-t h ie ny l)-4 -(y-m ethy 1-2-1 hieny i)]-3 *bu teny!]- 3 -p i per id ineca rbox- 
ylic add* 

1.13 

1.00 

0.6 

(fi)-Methy 1 1 -(4,4 -bis( 3-methy]-2-thienyl)-3-butenyl]-3-plperidinecarboxylate 

132 

1.01 

0.2 

Tiagabine related compound A 

139 

1.04 

0.2 

4,4-81 s(3 -m et hy 1 - 2 -Chi eny 1)-3*bu ten-1 -o 1 

1.98 

0.97 

0.2 

Bi s(3-m et hy L2-th reny 1 )meth a n o ne 

2.27 

039 

OJ 

4 H 4-Bis(3-methyl-2-thienyl)-3-buten-1 -ol, methanesulfonate 

233 

0.96 

0.1 

2,2- Bi s (3 -m ethy ł-2-1 h i e ny l)tetra hy d raf u ran 

2,54 

0.94 

OJ 

Anv unknown impurily 

— 

1.00 

0.1 


4 Where possible *,y combinations indude (3.4), (4.3), (4,4), (5,5), (4,5), (5,4), (3,5), and (5,3). 
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Chromatographic system (see Chromatogrophy (621))—The 
ltquid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 15-cm column that contains 5-urn packing 
LI. The flow ratę is about 1,0 ml per minutę, Chromato- 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę: the resolution, R, between 
tiagabine hydrochloride and butylparaben is not less than 
5.5; and the reiative standard deviat!on of the peak re- 
sponse ratios for replicate injections is not morę than 1,5%. 

Procedurę —Separately Inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak areas. Calculate the cruantity, tn mg, of 
CZ 0 H 25 NO 2 S 2 ’ HCI in the portion of Tiagabine Hydrochloride 
taken by the formula: 

lOGGCOWft) 

in which C is the concentration, in mq per ml, of U5P Tia¬ 
gabine Hydrochloride R5 in the Standard preparation; and Ru 
and R$ are the peak area ratios of tiagabine hydrochloride to 
the internal standard obtained from the Assay preparation 
and the Standard preparation, respectively. 


Tiagabine HydrochioHde Compounded 
OraE Snspension 

DEFINrTION 

Tiagabine Hydrochloride Compounded Orai Suspension con¬ 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of tiagabine hydrochloride (C 2 aH 25 N 0 2 S 2 ♦ HCf). Prepare 
Tiagabine Hydrochloride Compounded Orał Suspension 
1 mg/mL as follows (see Pharmaceutical Compounding — 
Nonsteriie Preparations (7 95}). 


Tiaqabine Hydrochloride 

100 ma 

Vehide: a 1:1 mixture of Vehide for OraJ 
Soiution, NF, and Vehlde for Orał Sus¬ 
pension, NF,, a sufficient quantity to make 

100 mL 


Calculate the reguired quantity of each ingredient for the 
total amount to be prepared. If using taolets, place the 
reguired number of tablets in a suitable mortar, and eom- 
minute the tablets to a fine powder or add Tiagabine Hy- 
drochioride powder. Add the Vehide in smali portions and 
triturate to make a smooth pastę. Add increasing volumes 
of the Vehide to make a tiagabine hydrochioride suspen¬ 
sion that is pourable. Transfer the contents of the mortar, 
stepwise and quantitativdy, to a calibrated bottle. Add 
enough of the Vehide to bring to finał vo!ume, and mix 
well 

AS$AV 
® Procedurę 

Mobile phase: Acetonitrife and 5 mM octanesuifonic 
actd (50:50), Pass through a suitable filter of 0.45-pm 
porę size and degas. 

Standard stock soiution: 1,0 mg/mL of USP Tiagabine 
Hydrochloride RS in methanol 

Standard soiution: Transfer 0.2 mL of Standard stock 
soiution to a 10-mL volumetric fiask, and dilute with 
Mobile phase to volume to obtain a soiution containing 
20 ug/mL of tiagabine hydrochloride. Centrlfuge, and 
pass through a suitable filter of 0 . 22 -um porę size. 

Sample soiution: Shake thoroughly by hand each bot- 
tle of Orał Suspension. Centrifuge, and pass through a 
suitable ftiter of 0 , 22 -pm porę size, Accurately pipet 
0.2 mL of the Orał Suspension to a 10-mL volumetric 
fiask, and dilute with Mobile phase to volume to obtain 
a nominał concentration of 20 pg/mL of tiagabine 
hydrochloride. 


Chromatographic system 

(See Chromatogrophy (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 240 nm 
Flow ratę: 0.4 mL/nnin 
Column: 3.0-mm x 15-cm; 5-pm packing LI 0 
injection volume: lOjil 
System suitability 
Sample: Standard soiution 

[NOTĘ—The retention time of the tiagabine hydrochlo¬ 
ride peak is 3.2 min,] 

Suitability requirements 
Re!ative standard deviation: NMT 1.7% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of tia¬ 
gabine hydrochloride (CznHzsNOzSa * HCI) in the vol- 
u me of Orał Suspension taken: 

Result - (rjrs) x ( Cs/Cu ) x 100 

r u - peak response from Ehe Sample soiution 

r s - peak response from the Standard soiution 

Cs - concentration of USP Tiagabine Hydrochloride 
RS in the Standard soiution (pg/mL) 

Cu = nominał concentration of tiagabine 

hydrochloride in the Sample soiution (j.ig/ml) 
Aeoeptance criteria: 9D.Q%-110.0% 

5PECIFIC TE5TS 

® PH (791): 4,0-4,5 

ADDITlONAl REQUIREIWENT5 

® Packaging and Storage: Package in ttght, light-resistant 
containers. Storę at controlled room temperaturę or in a 
refrigerator. 

*» Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored in a refrigerator; NMT 
60 days after the datę it was compounded, when stored 
at controlled room temperaturę 

a LabelinG: Labę! it to state that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 

» USP Reference Standard* (11) 

USP Tiagabine Hydrochloride RS 


Tiamulin 



CjbH 4 ;NO,S 493.74 

AcetEc acid, [[2-(diethylamino)etbyl]thio]-, 
6-ethenyidecahydro-5-hydroxy-4, ó,9,l 0-tetramethyk 
1 -oxO"3a,9-propano-3aH-cyclopentacydoocten-8wl ester 
[3aS-(3act,4ft 5a,6a,8A9a,9a ft105*)]-. 
[[2-(Diethyfamino)ethyl]thio]acetic acid 8-ester with (3a5,4tf, 
55,65 i 8R ( ,9fi,9a/?,10/?)-octahydro-5 / 8-dihydroxy-4,6,9,1 Q>- 
Eetramethyl-6-vinyl-3a,9-propano-3aH~ 
cydopentacycloocten-1 (4tf)-one [55297-95-5], 

» Tiamulin contains not less than 96.5 percent 
and not morę than 102,0 percent of Cas^NCUS, 
calculated on the dried basis. 

PacfcagJng and storage—Preserve in welf-closed, light-re- 
sistant containers, and storę at room temperaturę. 
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Labeling —Label it to indkate that it is for veterinarv use 
only. 

USP Reference standards <11 >— 

USP Endotoxin RS 

USP Tiamulin RS 

USP Tiamultn Fumarate RS 

Clarity and co lor of solution —Disso1ve 2.5 g in metha- 
no!, and dilute with methanol to 50.0 mL The solution is 
elear, and its absorbance at 420 nm is not morę than 0.050 
(see Ultraviolet*Visible Spectroscopy (857))* 

Identification— 

A: tnfrared Absorption (197K), 

S: The retention time of the tiamulin peak in the ehro- 
matogram of the Assay preporation corresponds to that in 
the chromatogram of the Standard preporation , as obtained 
in the Assay. 

Bacterial Endotoxins Test <85)—It contams not morę 
than 0.4 USP Endotoxin Unit per mg. 

Loss on diying (731)—Dry it at about 80° to constant 
weight; it loses not morę than 1.0% of its weight. 

Limit of alcohol and toluene— 

Internat standard solution— To a 100-mL volumetric fiask 
add about 90 ml of dimethyfformamide and 150 pi of diox- 
ane, dilute with dimethylformamide to vo!ume, and mix. 

Standard solution— To a 50-mL volumetric fiask add about 
40 mL of Interna! standard solution , 100 pL of dehydrated 
alcohol, and 10 pi of toluene. Dilute with internaI standard 
solution to volume, and mix. Transfer 2 mL of fhis solution 
to a 20-mL headspace viaf. 

Test solution— Transfer about 200 mg of Tiamulin, atcu- 
rately weighed, to a 20-mL headspace vial. Add 2 mL of 
Internal standard solution, close the viai, and sonicate to dis- 
solve. 

Chromotographic system (see Chromatography (621»—The 
as chromatograph is egutpped with a headspace injector, a 
ame-ionization detector, and a 0.530-mm x 30-m capillary 
colom n coated with a 1.0-pm film of phase G16 and oper- 
ated in 1/10 split modę. The carrier gas is helium, flowmg 
at a ratę of about 30 mL per minutę. The viai is heated to 
100°, the injector syringe is heated to 130°, the injection 
port temperaturę is maintained at 200*, and the detector 
temperaturę is maintained at 250°. The coJumn temperaturę 
is próg ram med to be isothermal at 50° for 8 minutes fof- 
lowecfby a linear increase of 40° per minutę until the tem¬ 
peraturę has reached 150°. Chromatograph the Standard so¬ 
lution, and record the peak areas a$ directed for Procedurę: 
the relative retention limes are about 0.5, 0.9, and 1.0 for 
alcohol, toluene, and dioxane, respectively; the resolution, 

R , between toluene and dioxane is not fess than 2,0; the 
tailing factor of toluene and alcohol is not morę than 2.0; 
and the relative standard deviation for thplicate injections, 
calculated from the ratio between the toluene or alcohol 
peak relative to the interna! standard peak, is not morę than 
5.0%. 

Procedurę—Se pa rately inject equa! volume$ (about 
1.0 mL) of the headspace of the Standard solution and the 
Test solution into the chromatograph, record the chromato- 
grams, and measure the peak responses for alcohol, toluene, 
and dioxane. Calculate the percentages (w/w) of alcohol 
and toluene in the portion of Tiamufin taken by the 
formula: 

O.Q4P(DV/W u )(Ru/ R s ) 

in which P is the percent purity of the solvent of interest in 
the Standard solution; D is the density, in mg per mL, of the 
soivent of interest used to prepare the Standard solution; V is 
the volume, in mL, of the solvent of interest used to prepare 
the Standard solution; W u h the weight, in mg, of Tiamulin 
taken to prepare the Test solution; and Ru and flj are the 
peak response ratios of the solvents of interest obtained 
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not morę than 1.0% of alcohol is found, not morę than 
0.08% of toluene is found, and not morę than 1.0% of 
alcohol plus toluene is found. 

Related compounds— 

Ammonium carbonate buffer, Mobile phase , and Diluent — 
Proceed as directed in the Assay. 

Standard solution —Use the Standard preporation, pre- 
pared as directed in the Assay* 

Toluene solution— Transfer 0.1 mL of toluene to a 100-mL 
volumetric fiask, dilute with acetonitrile to vo!ume, and mix. 
Transfer 0.1 mL of this solution to another 100-mL volumet- 
ric fiask, dilute with Diluent to vofume, and mix. 

Test solution 1 —Use the Assay preporation. 

Test solution 2— Add 1.0 mL of Test solution 1 to a 
100-mL volumetric fiask, dilute with Diluent to volume, and 
nvx. 

Chromatographic system —Proceed as directed in the As¬ 
say. Chromatograph the Standard solution , and record the 
peak areas as directed for Procedurę: the relative retention 
times of possible tiamulin related impurities rclative to 
tiamulin are about 0,22 for mutilin, 0.50 for 2-(benzyl- 
sufanylJ^W-diethylethanamine, 0.66 for 2,2'-(disulfane-l,2- 
diyl)bis(N,/\/-diethylethanamine), 1.1 for hydroxy-11-oxo- 
tiamulin, 1.6 for l-hydroxy-11-oxotiamuiin, and2.4 for 
11-oxotiamulin. [notę —Impurities are not limited to those 
listed above.] 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution , Toluene solution, Test solution 7, and 
Test sofution 2 into the chromatograph, record the chromat- 
ograms, identify the peaks, and measure the areas for the 
major peaks, Disregarding the toluene peak and any peak in 
the chromatogram of Test solution 1 less than 0.1 U mes the 
area of the principal peak in the chromatogram obtained 
with Test solution 2, calculate the area percentage of eath 
impurity, relative to tiamulin, in the portion of Tiamulin 
taken by the formula: 

100 <iłVo) 

in which n is the peak area of each Individual impurity ob¬ 
tained from Test sofution 1; and r s is the peak area of Tiamu¬ 
lin obtained from Test solution 2: not morę than 1.0% of 
any identlfied impurity is found; not morę than 0.2% of any 
unidentified impurity is found; and not morę than 3.0% of 
totaf impurities is found. 

Assay— 

Ammonium carbonate buffer —Dissolve 10.0 g of ammo¬ 
nium carbonate in water, add 22 mL of perchloric acid TS, 
and di tu te with water to 1000 mL. Adjust with ammonium 
hyclroxide to a pH of 10.0. 

Mobile phase —Mix 490 mL of methanol, 300 mL of Am¬ 
monium carbonate buffer ; and 210mL of acetonitrile. 

Diluent — Mix 500 mL of Ammonium carbonate buffer and 
500 mL of acetonitrile. 

Standard preporation —Dissolve an acc u rately weighed 
quantity of USP Tiamulin Fumarate RS in Diluent to obtain a 
solution having a known concentration of about 5.0 mg per 
mL. 

Assay preporation—DissoWe an accurately weighed quan- 
tity of Tiamulin in Diluent to obtain a solution having a 
known concentration of about 4.0 mg per mL. 

Chromatographic system (see Chromatography (621»—The 
liqiid chromatograph is eguipped with a 212-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
LI. The flow ratę is about 1,0 mL per minutę. Cnromato- 
graph the Standard preparatioti and record the peak areas 
as directed for Procedurę: the resolution, R f between tiamulin 
and its subsequent peak is not less than 2. 

Procedurę —Separately inject equal volumes (about 20 jil) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
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ure the responses for the major peaks. Calculate the per- 
centage of C 2S H 4 ? N 0 4 S in the portion of Tiamulin taken by 
the formula; 


P(Q/Cu)(ru/fs) 

tn which P is the labeled percentage of tiamulin in USP 
Tiamulin Fumarate RS; C s and Cv are the concentrations, in 
mg per mL, of the Standard preparotion and the Assay prep- 
aratton, respectively; and r 0 and r* are the peak areas of 
tiamulin obtained frorn the Assay preparotion and Standard 
preparotion , respective!y. 


Tiamulin Fumarate 



C a H47N0 4 S • OH.,O, 609.81 

Tiamulin Hydrogen Fumarate. 

Acetrc acid, [[2<diethylaminoethyl]thio]-, 6-ethenyl- 
decahydn>5-hydroxy-4,6,9,l O-tetramethyl-l -oxo-3a # 
9-propano-3aH-cydopentacyclooeten-8 yl ester [3a5-(3aa, 
4PMMM9o.Ćap,\ÓS*)h (E)-2-butenedioate (1:1) 
(salt). 

[[2-(Diethylamino)ethyl]thio]acetic add 8-ester with (3a5,4fl, 
55,ó5,8/?,9fl,9a/U0tf)-octahydro-5,8-dihydroxy-4,6,9,lG- 
tetramethyf-6-vtny]-3a,9-propano-3aH- 
cydopentacydooeten-l(4H)-one fumarate (1:1) (sak) 
[55297-96-6]. 


» Tiamulin Fumarate contains not less than 
97,0 percent and not morę than 102.0 percent of 
C 2 BH 47 NG 4 S ■ C4H4O4, calcu lated on the dried 
basis. 


Packaging and sto ragę—Preserve in tight, light-resistant 
containers, and storę at room temperatura, 

Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Tiamulin Fumarate RS 
USP Tiamulin RelaLed Compound A RS 
Tosyl pfeuromutilin. 

Color and clarity of solution—Transfer about 5.0 g of 
Tiamulin Fumarate to a 100-mL voJumetric fiask, and dis- 
sulve tu and dilute with water to volume. the solution is 
elear and colodess, and the absorbanee of the solution, de- 
termined in a 1 -cm celi at 400 and 650 nm, is not greater 
than 0.150 and 0.030 absorbanee units, respectively. 
Identification— 

A: Infrared Absorption (197K)— [NOTĘ —Intimately mix 
Tiamulin Fumarate with potassium bromide, but do not 
grind.] 

B: The retention time of the tiamulin fumarate peak in 
the chromatogram of the Assoy preparotion corresponds to 
that in the chromatogram of the Standard preparotion , as 
obtained in the Assay. 

Melting temperaturę (741): between 143° and 152°. 
Specific rotation <781S): between +24° and +28°, on the 
dried basis, measured at 20°. 


Test solution: 5.0 mg per mL, in dioxane. 
pH (791): between 3.1 and 4.1. 

Test solution: 1,0 g per 100 mL of water. 

Lois on drying (731)—Dry it in vacuum at 105° for 
3 hours: it loses not morę than 0.5% of its weight, 
Residue on ignition (281): not morę than 0.1%. 


Ddete the fottowing: 

®Heavy metals, Method U (231): not morę than 0.001%. 

9 (Oftiettl H«v2Q13) 

Limit of re$idual solvents— 

Interna! standard solution —Dii u te 0.3 ml of n-butanol to 
1000 mL. 

Standard solution— Transfer about 500 mg each of ace- 
tonę, ethyl acetate, and isobutyl acetate, each accurately 
weighed, to a 250-mL volumetric fiask, dilute with the Inter - 
nal standard solution to volume, and mix. Transfer 2.5 mL of 
the solution so obtained to a 20-mL votumetnc fiask, dilute 
with the InternoI standard solution to volume, and mśx. 

Test solution—Transfer about 1 g of Tiamulin Fumarate, 
accurately weighed, to a 20-mL volumetnc fiask, dissolve in 
and dilute with the Interna! standard solution to vo!ume, and 
mix, 

Chromatographic system (see Chromatography (621I))—'The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 0.25-mm x 30-m capilfary column coated with 
a 0.5-pm film of phase G16. The carrier gas is helium, flow- 
ing at a ratę of 1.07 mL per minutę, and the split flow ratio 
is 50:1, The column temperatura te maintained at 75 5 , the 
injection port temperaturę is maintained at 250°, and the 
detector temperaturę is maintained at 300*. Chromatograph 
the Standard solution , and record the peak responses as di¬ 
rected for Procedurę: the relative retention limes are about 
0.34, 038, 0.57, and 1.0 for acetone, ethyl acetate, isobutyl 
acetate, and n-butanol, respectively; the resolulion, /?, be¬ 
tween acetone and ethyl acetate is not less than 2,0; the 
Laiiing factor for each of the analyte peaks is not morę than 
2; and the relative standard deviation for replicate injections 
is not morę than 2%, 

Procedure—Separately inject eauaf voJumes (about 1.0 jiL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses for acetone, ethyl acetate, isobutyl acetate, 
and n-butanoL Calculate the percentages of acetone, ethyl 
acetate, and isobutyl acetate in the portion of Tiamulin 
Fumarate taken by the formula: 

100(Wi/ Wu)(RuiR s ) 

tn which W$ is the weight, in mg, of the Solvent of interest 
taken to prepare the Standard solution; W v is the weight, in 
mg, of Tiamulin Fumarate taken to prepare the Test solution; 
and Ru and Rs are the peak response ratios of the solvent of 
interest to the intemal standard obtained from the Test solu¬ 
tion and the Standard solution , respectively: not morę than 
0.5% each of acetone, ethyl acetate, and isobutyl acetate is 
found; and the sum of the percentages of acetone, ethyl 
acetate, and isobutyl acetate is not morę than 0.5%. 
Chromatographic purity— 

Dilute perchforte add solution , Buffer solution. Mobile phase , 
System sultabllity solution, and Chromatographic system —Pro- 
eeed as directed in the Assay. 

Standard solution —Use the Standard preparotion prepared 
as directed in the Assay. 

Test solution —Use the Assay preparotion prepared as di¬ 
rected in the Assay. 

Procedurę —Separatefy inject eaual volumes (about 20 jjL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatogram, identify the tiamulin 
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Possible tiamulin fumarate impunties include, but are not 
iimited to, pleuromutilin, mutilin, 14-acetyi mutilin, 

11 -monoacetyl mutilin, tiamulin related compound A, 
11,14-diacetyl mutilin, 8-dlmethylderivative, bisdimethylthi- 
oderivative, and 11-ketodenvative, their retention times, rel- 
ative to tiamulin fu mara te, being about 0.25, 03, 03, 03, 
0.8, 1.1, 13, 1.4, and 23, respectively,] Calculate the area 
percentage of each impurity, relatlve to tiamulin fumarate, 
in the portion of Tiamulin Fumarate taken by the formula: 

100(0/r^) 

in which r, and ru are the peak responses of each impurity 
and tiamulin fumarate, respectiyely: not morę than 1.0% of 
any identified impurity is found; not morę than 0.5% of any 
unidentified impurity is found; and not morę than 3.0% of 
total impurities is found. 

Content of fumarate— Dlssofve about 450 mg of Tiamuiin 
Fumarate, accurately weighed, in 60 ml of a mixture of al- 
cobol and water (1:1). Titrate with 0,1 N sodium hydroxide 
V5, determining the endpoint potentiomethcally, using a 
glass-calomel electrode (see Titrimetry (541)). Perform a 
blank determination, and make any necessary correction. 
Each ml of 0.1 N sodium hydroxide is equtvalent to 5.8 mg 
of fumarate: befween 83.7 and 87.3 mg of fumarate is 
found. 

Assay— 

Dilute perchlońc add solution— Prepare a solution contain- 
ing 6% of perchloric acid. 

Buffer solution— Transfer 10 g of ammonium carbonate to 
a 1000-mL volumetnc fiask, and dissolve in about 800 ml of 
water. Add 24 ml of Dilute perchloric ocid solution , dilute 
with water to vo!ume, mix, and filter. 

Mobile p/iose—Prepare a mixture of methanol, Buffer solu¬ 
tion, and acetonitriie, (49:28:23), fi Ster, and degas. 

System suitobifity solution —Dissolye accurately weighed 
quantitie$ of USP Tiamulin Fumarate RS and U5P Tiamulin 
Related Compound A RS in Mobile phase to obtain a solu¬ 
tion having known concentrations of about 0.08 mg of each 
per mL 

Standard preparation —Dissotve an accurately weighed 
quantity of USP Tiamulin Fumarate RS in Mobile phase to 
obtain a solution having a known concentration of about 
4 mg per ml. 

Assay preparation —Transfer about 200 mg of Tiamulin 
Fumarate, accurately weighed, to a 50-ml volumetric fiask, 
dissolve in and dilute with Mobile phase to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 212-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The ffow ratę ts about 1.2 ml per minutę. The column 
temperaturę is malntained at 30 ±3°. Chromatograph the 
Standard preparation and the System suitabiiity solution , and 
record the pcak responses as dircctcd for Procedurę: the 
tiamulin related compound A peak elutes prior to the Eiamu- 
lin fumarate peak; the resolution, R , be twe en tiamulin re- 
lated compound A and tiamulin fumarate is not less than 
2.0; the capacrty factor, K f determined from the tiamulin 
fumarate peak, is not less than 2.0; the column efficiency ts 
not less than 14,000 theoretical plates; the tailing factor Is 
not morę than 2.0; and the relative standard deviation for 
replicate injecttons is not morę than 2.0%. 

Procedurę —Separately inject equal yolumes (about 20 llL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CaaH^^NO^S ■ GhhCLi In the portion of Tiamu¬ 
lin Fumarate taken by the formula: 

SOC(rufrs) 

in which C is the concentration, in mg per mL, of USP 

Tłami ilin Fiimpłrafp RS in tbp StnnHnrrl nrpnnrntinn t anri r, 


and are the tiamulin fumarate peak responses obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. 


TBcarcBIBan for lójectlon 

DEFINJTION 

Ticarcillin for Injection contains an amount of Ticarcillin Di- 
sodium equivalent to NLT 90.0% and NMT 115.0% of 
the labeled amount of ticarcillin (CishhóhbOsS?). 

ASSAY 
• PROCEDURĘ 

Buffer A: 13.8 g/L of monobasic sodium phosphate in 
water adjusted with phosphoric add or 1 0 N sodium 
hydroxide to a pH ot 4.3 ± 0.1 before finał dilution 
Buffer B: 6.9 g/L of monobasic sodium phosphate ad- 
justed with 10 N sodium hydroxide to a pH of 6,4 ± 

0.1 before finał dilution 

Mobile phase: Acetonitnle and Buffer A (5:95) 

System suitabiiity stock solution: 0.15 mg/mL of 
clavulanic acid from USP Clavulanate Lithium RS in 
Buffer B 

System suitabiiity solution: 30 pg/mL of ciavulantc 
acid from System suitabiiity stock solution and 1 mg/mL 
of USP Ticarcillin Monosodium Monohydrate RS in 
Buffer B l Use this solution on the day prepared. 
Standard solution: 1 mg/mL of USP Ticarcillin 
Monosodium Monohydrate RS in Buffer B 
Sample solution 1 (wnere the article is represented as 
being in a smgle-dose Container): Nommally 0.9 mg/ 
mL of ticarcillin prepared as foilows. Constitute Ticarcii- 
lin for Injection as directed in the la beli ng. With dra w a W 
of the withdrawabJe contents, and dilute with Buffer B. 
Sample solution 2 (where the label States the quantity 
of ttcardllin In a given volume of constituted solution): 
Nomtnally 0.9 mg/mL of ticarcillin prepared as foilows. 
Constitute Ticarcillin for Injection as directed in the la- 
beling. Dilute a suitable aliquot of the constituted solu¬ 
tion with Buffer B. 

Chromatographic system 
(See Chromatography (621}, System Suitabiiity .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4-mm x 30-cm; 3- to 10-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitabiiity 

Sampies: System suitabiiity solution and Standard 
solution 

[NOTĘ—The relative retention times for clavuianie add 
and ticarcillin are 03 and 1.0, respectiyely.] 

Suitabiiity requirements 

Resolution: NLT 5.0 between clavulanic add and ti¬ 
carcillin, System suitabiiity solution 
Column efficiency: NLT 1000 theoretical plates, 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 1 or 
Sample solution 2 

Calculate the percentage of the labeled amount of ti¬ 
carcillin (CashhaNzGaSz) in the portion of Ticarcillin for 
Injection taken: 

Resuit = (rdr$) x (G/G) x P x Fx 100 

r u = peak response of ticarcillin from Sample 
solution 1 or Sample solution 2 
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r s = peak response of ticardllin from the Standard 
solution 

Cj - concentration of USP Ticardllin Monosodium 
Monohydrate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of ticardllin tn Sampie 
solution 1 or Sampie solution 2 (mg/mL) 

P = potency of ticardllin in USP Ticardllin 

Monosodium Monohydrate RS (pg/mg) 
f = corwersion factor, 0,001 mg/pg 
Acceptance criteria: 9O,0%-115.0% 

PERFORMANCE TEST5 

* Uniformity of Dosage Units (905): Meets the 
reguirements 

IMPURITIES 

* Dimethylanilinę (223): Meets the reguirements 

SPECIFIC TESTS 

* CONTENT OF TlCAROLLIN 

This test Is to be performed on Ticardllin for Injection 
that contains no added substances. 

Solution A: 0.1 N methanoiic hydrochlorte add pre- 
pared by dlluting 4 mL of hydrochloric add with meth- 
anol to 500 mL 

Standard stock solution: 0.4 mg/mL of USP Ticardllin 
Monosodium Monohydrate RS m water 
Standard solution: 20 pg/mL of USP Ticardllin 
Monosodium Monohydrate RS from Standard stock solu¬ 
tion m Solution A 

Sampie stock solution: 0.4 mg/mL of tlcarcillin from 
Ticardllin for Injection in water 

Sampie solution: 20 pg/mL of tlcarcillin from Sampie 
stock solution in Solution A 
Blank: Dilute 5.0 mL of water with Solution A to 
100 mL 

Instrumental conditions 
Anafytkal wavelength; 230 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution , Sampie solution, and Blank 
Caloulate the percentage of ticardllin (C^HieN^OeSz) in 
the portion of Ticardllin for Injection taken: 

Resuk - ( Au/Ai ) x (C<JC U ) x P x 100 

Au = absorbance of the Sampie solution 
A s - absorbance of the Standard solution 
Q = concentration of USP Ticardllin Monosodium 
Monohydrate RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of tlcarcilfin in the 
Sampie solution (pg/mL) 

P - potency of ticardllin in USP Ticardllin 

Monosodium Monohydrate RS (pg/mg) 
Acceptance criteria: 80.0%-94.0% on the anhydrous 
basis 

■ Bacterial EmdotOX!NS Test (85): It contains NMT 0.05 
USP Endotoxin Unit/mg of ticardllin. 

* Steriuty Tests (71): It meets the reguirements when 
tested as dlrected in Test for Sterifity of the Product to Be 
Examined, Membranę Filtration. 

* RH (791) 

Sampie solution: Constitute as directed in the labeling. 
Acceptance criteria: 6.0-8.0 

* Labeling (7), Labels and Labeling for Injectable Products: 

Meets the reguirements 

* Water Determenation, Method i (921): NMT 6.0% 

* Optical Rotation, Specific Rotation (781S) 

This test is to be performed on Ticardllin for injection 
that contains no added substances. 


Sampie solution: 10 mg/mL of Ticardllin for Injection 
in water 

Acceptance criteria: +172° to +187° 

* Particulate Matter in Injections (788): Meets the re¬ 

guirements for small-volume injections 

* Constituted Solution: At the time of use, it meets the 

requirements in Injections and Implanted Drug Products 
(1), Speciflc Tests, Completeness and darity of Solutions, 

* Other Requirements: It meets the reguirements of the 

Identification tests in Ticardllin Dlsodium . It meets the re¬ 
guirements in Labeling (7), Labels and Labeling for Inject- 
obie Products . 

ADDITIONAL REQUIREMENTS 


Change to read : 

* Packaging and Storage: Preserve as described in *Pock- 

aglng and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm (cu > May-iom- 

* USP Reference Standards (11) 

USP Clavulanate Uthium RS 
USP Endotoxin RS 

USP Ticarcillin Monosodium Monohydrate RS 


Ticarcillin and Clavulanic Acid Injection 

DEFINITION 

Ticarcillin and Ciavu!anic Acid injection is a stenie isoosmotic 
solution of Ticardllin Monosodium and Clavu!anate Potas- 
sium in Water for Injection. It contains one or morę suita- 
ble buffering agents and a tonicity-adjusting agent. It 
contains the equivalent of NLT 90.0% and NMT 115.0% 
of the labeled amount of ticarcillin (CisH^NzOńSz) and the 
equivalent of NLT 85,0% and NMT 120.0% of the labeled 
amount of davulanie add (C&HsNOs)* 

IDENTIFICATION 

* A. The retention time of the major peak for ticarcillin of 

the Sampie solution corresponds to that of the Standard 
solution f as obtained in the Assoy, 

AS 5 AY 

* Procedurę 

Buffer A: 1 3.8 g/L of monobastc sodium phosphate in 
water adjusted with phosphoric acid or 10 N sodium 
hydroxide to a pH ot 4.3 + 0,1 before finał dilution 
Buffer B: 6.9 g/L of monobasic sodium phosphate In 
water adjusted with 10 N sodium hydroxide to a pH of 
6,4 ± 0.1 before finat dilution 
Mobile phase: Acetonitdle and Buffer A (5:95) 

Standard stock solution: 0.6 mg/mL of USP Gavu- 
lanate Lithium RS in Buffer B 

Standard solution: Transfer 100 mg of USP Ticarcillin 
Monosodium Monohydrate RS to a 1 GOmnL volumetric 
fiask. Add 150// mL of Standard stock solution . Dilute 
with Buffer B to volume. 

j = Lt/Li 

L} = labeled amount of ticarcillin (mg) 

Li = labeled amount of cłavulanic acid (mg) 

Sampie solution: Nominally 0.9 mg/mL of ticarcillin in 
Buffer B prepared as follows, Allow a Container of Injec- 
tion to tnaw, and mix the solution. Dilute a suitable 
aliguot of Injection with Buffer B, stepwlse if necessary. 
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Chroma tog raphic system 

(5ee CftromafocFrap/jy (621), System Suitability 0 

Modę: LC 

Detector: UV 220 nm 

Calumn: 4-mm x 30-cm; 3- to lO-jam packing LI 
Fi ow ratę: 2 mL/min 
Injection vofume; 20 pL 
System suitability 
Sample: Standard soiution 

[NOTĘ—The relative retention times for daviilante acid 
and ticarciliin are 0.2 and TO, respecth/ely.] 

Suitability reqiiirements 

Resolution: NLT 5.0 between ticarciliin and elavulanie 
acid 

Column efficiency: NLT 1000 theoretical plates for 
ticarciliin and c!avulanic acid 

Taiiina factor: NMT 2.0 for ticarciliin and c!avulanic 
acid 

Relative standard deviation: NMT 2.0% for tlcarcil- 
Ifn and davulanic acid 
Analysrs 

Samples: SLundurd soiution and Sample sofution 
Calculate the percentage of the labeled amount of ti- 
carcillin {CisH^NzOsS^} in the portion of injection 
taken: 

Result - (ru/n) x ( Q/C u ) xPx Ex 100 

fu = peak response of ticarciliin from the Sample 
soiution 

rs = peak response of ticarciliin from the Standard 
soiution 

C* = concentration of USP Ticarciliin Monosodium 
Monohydrate RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of ticarciliin in the 
Sample soiution (mg/mL) 

P - potency of ticarciliin In USP Ticarciliin 

Monosodium Monohydrate RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Calculate the percentage of the labeled amount of 
clavulanic acid (C s H?NOs) in the portion of Injection 
taken: 

Result = (r u th) x (C 5 /Cu) x P x 100 

fu = peak response of davulanic acid from the 
Sample soiution 

r s - peak response of ctavuianic acid from the 
Standard soiution 

Cs = concentration of USP Clavufanate Lithium RS 
in the Standard soiution (mg/mL) 

Cu “ nominał concentration of davufanic acid in 
the Sample soiution (mg/mL) 

P - potency of davulanic acid in USP Clavulanate 
Lithium RS (mg/mg) 

Acceptance criteria: 90.0%-l 15.0% of the labeled 
amount of ticarciliin (CtsHisNsCTSa) and 85.0%-l 20.0% 
of the labeled amount of davulanic acid (CsHgNCA} 

PERFORMANCE TEST5 

• Uniformity of Dosage Units (905): Meets the 
regulrements 

SPECIFK TE5T5 

® Bacterial Endotoxins Test (85): It contains NMT 0.07 
USP Endotoxin Unit/mg of ticarciliin. 
o Sterility Tests (71): Et meets the reguirements when 
tested a$ dlrected in Test for Sterility of the Product to Be 
Examined, Membranę Filtration. 

• PH (79 1): 5.5-7.5 

® Particulate Matter in Injections (788): Meets the re¬ 
guirements for small-volume injections 

• Other Requirements: It meets the requirements In LabeT 
ing (7), Labefs and Labeling for Injectable Products. 


ADDITIONAL REQUIREMENT5 

* Packaging and Storage; Preserve as described In Pack~ 
aglng and Storage Regulrements (659), injection Packaging. 
Maintain in the frożen State* 

* Labeling: It meets the requirements in Labeling (7), La- 
bels and Labeling for Injectable Products , The label States 
that it is to be tnawed just before use, describes condi- 
tions for proper storage of the resultant soiution, and 
dlrects that the soiution is not to be ref rożen. 

* USP Reference Standard* (11) 

USP ClavuEanate Lithium RS 
USP Endotoxin RS 

USP Ticarciliin Monosodium Monohydrate RS 


Ticarciliin and Clavulanic Acid for 
Brigectiora 

DEFINITION 

Ticarciliin and Gavulamc Acid for Injection Is a sterile, dry 
mixture of Ticarciliin Disodium and Clavulanate Potassium. 
Et contains the equivalent of NLT 90.0% and NMT 
11 5.0% of the labeled amount of ticarciliin (CuHigNsGśSj) 
and the egulvalent of NLT 85.0% and NMT 120.0% of 
the Eabelea amount of clavulanic add (C s H g N0 5 ). The la¬ 
beled amounts represent proportions of ticarciliin to 
davulanlc acid of 15:1 or 30:1. 

IDENTIFICATION 

A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtalned in the Assay . 

A5SAY 
« Procedurę 

Buffer A: 13.8 g/L of monobasic sodium phosphate In 
water adjusted with phosphoric add or 10 N sodium 
hydroxide to a pH or 4.3 ± 0.1 before finai dilution 
Buffer B: 6:9 g/L of monobasic sodium phosphate in 
water adjusted with 10 N sodium hydroxide to a pH of 
6.4 ± 0.1 before finał dilution 
Mobile phase: Acetonitrile and Buffer A (5:95) 

Standard stock soiution: 0*6 mg/mL of USP CEavu- 
lanate Lithium RS in Buffer B 

Standard soiution: Transfer 100 mg of USP Ticarciliin 
Monosodium Monohydrate RS to a 100-mL yolumetric 
fiask. Add 150// mL of Standard stock soiution. Dflute 
with Buffer B to volume. 

/ - LiHz 

Li ~ labeled amount of ticarciliin (mg) 

h - labeled amount of davułanic acid (mg) 

Sample soiution; Nominalfy 0.9 mg/mL of ticarciliin 
prepared as follows. Dissolve the contents of one Con¬ 
tainer of Ticarciliin and Clavulanic Acid for injection in a 
vofume of water corresponding to the vo!ume of sol- 
vent specified in the labeling. Using a suitable hypoder- 
mic needle and syringe, witndraw all of the withdraw- 
able contents from the Container, and di lute stepwtse 
with Buffer B. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4-mm x 30-cm; 3- to 10-pm packing LI 
Flow ratę: 2 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard soiution 

[Notę —The relative retention times for clavulanic acid 
and ticarciliin are 0.2 and 1.0, respectively.] 


USP Monographs 




Suitability requirerr»ents 

Resolution: NLT 5,0 between ticarcillin and clavulanic 
add 

Column effidency: NLT 1000 theoretieal pfates for 
trcarcilfin and davulanic add 
Taiiing factor: NMT 2,0 for ticarcilJin and clavulanic 
acid 

Relative standard devration: NMT 2,0% for titarcil- 
lin and clavulanic add 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu la te the percentage of the labeled amount of ti- 
carciJlin (C 15 H 1 ĆN 2 G 0 S 2 ) in the portion of Ticarcillin 
and Clavulanic Add for Injection taken: 

Result - (ri//rs) * ( C s /Cu ) x Px Fx 100 

ry = peak response of ticarcillin from the Sampie 
solution 

r 5 = peak response of ticarcillin from the Standard 
solution 

Cj - concentration of USP Ticardllrn Monosodrum 
Monohydrate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of ticarcillin in the 
Sampie solution (mg/mL) 

P = potency of ticarcillin in USP Ticarcillin 

Monosodium Monohydrate RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
CalcuJate the percentage of the labeled amount of 
clavulanic aad (C B H 9 NO s ) in the portion of Ticarcillin 
and Clavulanic Acid for Injection taken: 

Result = (Wfj) x (Cs/Co) x P x 100 

r u - peak response of davulanio acid from the 
Sampie solution 

rj = peak response of clavulanic add from the 
Standard solution 

C s = concentration of USP Clavulanate Lithlum RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of davulanic acid in 
the Sampie solution (mg/mL) 

P - potency of clavulanic acid in USP Clavulanate 
Lithium RS (mg/mg) 

Acceptance eriteria: 90.0%-] 15.0% of the labeled 
amount of ticarcillin (G 5 Hi*N 2 06 S 2 ) and 85.0%-l 20 . 0 % 
of the labeled amount of davulanic acid (CeH^NOs) 

PERFORMANCE TESTS 

* UNIFORMITY of DOSACE Units (905): Meets the 

requirements 

SPECIFIC TESTS 

* Bacterial Endotokins Test (85): It contains NMT 0.07 

USP Endotoxin Unit/mg of ticarcillin, 

* Sterility Tests (71): It meets the requlrements when 

tested as directed in Test for Sterility of the Product to Be 
Examined f Membranę HI trat son. 

* PH (791) 

Sampie solution: 100 mg/ml 
Acceptance eriteria: 5 , 5-7S 

* Water Determination, Method I (921): NMT 4.2% 

* Particulate Mattir in Injections (788): Meets the re- 

quirements for smafl-vo!ume injections 
o Constituted Solution: At the time of use, it meets the 
requirements in Injections and Implanted Drug Products 
(1), Specific Tests, Completeness and darity of Solutions . 
o Other Requirements: It meets the requirements in Labę /- 
Ing (7), Labeis and Labeling for Injectabie Products. 


ADDITIONAL REQU1REMENTS 


Change to read: 

* Packaging ano Storage: Preserve as described in 'Pack* 
aging and Storage Requirements (659), Injection Packaging , 
Packaging for constitution* (C n 

■ USP Reference Standards (11) 

USP Clavulanate Lithium RS 
USP Endotoxin RS 

USP Ticarcillin Monosodium Monohydrate RS 


Ticarcillin Disodium 



GihGN2Na20 6 S 2 428,38 

4-Th ia-1 -azabicydo[3.2.0]heptane-2-carboxy lic acid, 6- 
[(carboxy-3-thieny lacetyl)a m ino]-3,3-dirnethyl - 7-oxo-, di¬ 
sodium salt, [25-[2a,5 a, 6/3(5*)]]-; 

W-(2-Carboxy-3,3-dimethyJ-7*oxo-4-thia-l -azabicyclo[3.2. 
0]hept-Ó-yJ)-3-thiophenemalonamic acid disodium salt 
[4697-14-7]. 

DEFINmON 

Ticarcillin Disodium has a potency equivaJent to NLT 
800 pg/mg of ticardilin {Ci$H ]6 N 2 0 6 5iX calculated on the 
anhyefrous basis. 

IDENTIFICATION 
0 A, INFRARED ABSORPTION (197K) 

Solution A: Acetone and water (90:10) 

Standard: Dissolye 50 mg of USP Ticarcillin 
Monosodium Monohydrate RS in 1 ml of water, add 
0,1 mL of hydrochloric acid, swirl, and allow to stand in 
iced water for 10 min. Pass through a filier. Wash the 
residue with 2 mL of water and dJssolve in Solution A. 
Evaporate almost to dryness, then dry in an oven at 60 5 
for 30 min. 

Sampie: Dissolve 50 mg of Ticarcillin Disodium In 1 mL 
of water, add 0.1 mL of hydrochloric acid, swirl, and 
alfow to stand in iced water for 10 min. Pass through a 
fifter. Wash the residue with 2 mL of water and dissolve 
in 5o/uf;on A. Evaporate almost to dryness, then dry in 
an oven at 60 c for 30 min, 

Acceptance eriteria: Meets the requrrements 

* B. Meets the requirements of the test for Optkal Rota- 

tiun, Specific Rotation 

* C The retention tirnes of the major peaks of the Sampie 

solution correspond to those of the Standard solution , as 
obtained in the Assay. 

O D. IDENTIFICATION TESTS—GENERAL, Sodium (191) 

Sampie solution: 50 mg/mL 

Acceptance eriteria: Meets the requirements 

ASSAY 
o Procedurę 

Buffer: i .3 g/L of dibasic ammonium phosphate in 
water adjusted with phosphoric acid to a phi of 7.0 
Mobile phase: Methanol and Buffer (20:80) 

Standard solution: OJ mg/mL of USP Ticarcillin 
Monosodium Monohydrate RS in Mobile phase 
Sampie solution: 0.1 mg/mL of Ticarcillin Disodium in 
Mobile phase 




Chromatographic system 

(See Chromotograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 25-cm; 5-pm packlng LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 
Sam pic: Standard solution 
Suitability reguirements 

Resolution: NLT 1.5 between the two ticarcillin peaks 
Relative standard deviation: NMT 1.0% for the sum 
of the ticarcillin peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the guantity, in jig/mg, of ticarcillin 
(CisHicNzOfiS^) in the portion of Ticarcillin Disodium 
taken: 

Result = (ry/fj) x (tj/G) x P 

r u - sum of the responses of the two ticarcillin 
peaks from the Sample solution 
rj = sum of the responses of the two ticarcillin 
peaks from tne Standard solution 
Cs = concentratlon of USP Ticarcillin Monosodium 
Monohydrate RS in the Standard solution 
(mg/mC) 

Cu - concentration of Ticarcillin Disodium in the 
Sampie solution (mg/ml) 

P = potency of ticarcillin in USP Ticarcillin 

Monosodium Monohydrate RS (pg/mg) 
Acceptance criteria: NLT 800 pg/mg on the anhydrous 
basis 

IMPURITIES 

• Dimethylaniline (223): Meets the reguirements 

* ORGANIC IMPURITIES 

Solution A: 1.3 g/L of dibasic ammonium phosphate in 
water adjusted with phosphoric acid to a pH of 7.0 
Solution B: Methanol and Solution A (50:50) 

Mobile phase: See Table 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(•Kił 

(%) 

0 

100 

0 

30 

30 

70 

40 

30 

70 


System suitability solution: 0.02 mg/mL of USP Ti¬ 
carcillin Monosodium Monohydrate RS In Solution A 
Sample solution: 1 mg/mL of Ticarcillin Disodium in 
Solution A 

Chromatographic system 

(See Chromotograpny (621 ) f System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
injection volume: 20 pi 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2.0 between the two ticarcillin peaks 
Relative standard deviation: NMT 5.0% for the sum 
of the ticarcillin peaks 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Ticarcillin Disodium taken: 

Result - (ry/rr) x 100 


ru = peak response of each impurity from the 
Sampie solution 

r T = sum of the responses of the two ticarcillin 
peaks from the Sample solution 
Acceptance criteria: See Tobie 2 , 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Ticarcillin 

0.95 

— 

1.0 

Ticarcillin reiated 
comoound A j 

2.1 

4 

Ary individua! 
unspedlied 
iitiDurity 

— 

2.5 


ł Detarboay ticarcillin; (2S,5fl,6/0-3,3Drtrieihy^7-QXO-64I(thiGpher>3- 
yIJjcetyI] amino] *4-th ia- 1 -azabicy c lo| 3.2.0]hepta ne-2 -carboxylic add. 


SPECIFIC TEST5 

* Optical Rotation, Speciftc Rotation (781S) 

Sample solution: 10 mg/mL 3n water 
Acceptance criteria: +1 72° to +187° 

* RH (791) 

Sample solution: 10 mg/mL of ticarcillin from Ticarcillin 
Disodium in water 
Acceptance criteria: ó.0-8.0 

* WATER Determination, Method I { 921): NMT 6.0% 

* Sterility Tests (71): Where the label States that Ticarcil¬ 
lin Disodium is steriie, it meets the requirements in Test 
lor Sterility of the Product to Be Examined f Membranę 
Filtration. 

* Bacterial Enootokins Test (85): Where the label States 
that Ticarcillin Disodium is stenie or must be subjected to 
further processing during the preparation of injectable 
closage forms, it contains NMT 0.05 USP Endotoxin 
Units/mg of ticarcillin. 

ADDITIONAL REQU1R£MENTS 

* Packagjng and Stokage: Preserve in tight containers and 
storę in a refrigerator. 

* Labeung: Where rt is intended for use in preparing in¬ 
jectable dosage forms, the fabef States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Ticarcillin Monosodium Monohydrate RS 
CuHisN 2 Na0 6 5z ■ hbO 424.42 


Ticarcillin Monosodium 



Ni' 


HjO 


CrsHrsNjNaOfiSz • H 2 0 424.42 

4-Thia-l-azabicydo[3.2.0]heptane-2-carboxylic acid, 6- 
[(carboxy-3-thieny!acetyl)amino]-3,3-dimethyl-7-oxo # 
monosodium salt, [25-[2o£,5gł,6Ó(5*)]K monohydrate; 
{R)-N-f(25,5R / 6R)-2-Carboxy-3,4-dimethyl-7-oxo-4-thia- 
1 -azabitydo[ 3.2.0] hept-ó~yl]-3-thiophenemalonarmc acid 
monosodium salt. 

Anhydrous 




















406.40 


Table 1 


CisHisNzNaOA 
[74682-62-5]. 

DEFINITION 

Ticarcillin Monosodium contains the equivalent of NLT 
890pq/mg of ticarcillin (CisHtgNżOgSz), calculated on the 
anhydrous basis. 

IDENTIFICATION 

« A, Infrareo Absorption (197K); Meets the reguirements 

* B. Meets the reąuirements of the test for Optkal Rota- 

tion, Specific Rotation. 

* C The retention times of the major peaks of the Sample 

solution eorrespond to those of the Standard sofution , as 
obtained in the Assoy . 

* D. Identification Tests—General, Sodium <191) 

Sample solution: 50 mg/ml 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Buffer: 1,3 g/L of dibasic ammonium phosphate in 
water adjusted with phosphoric acid to a pH of 7.0 
Mobile pnase: Methanol and Buffer (20:80) 

Standard solution: 0.1 mg/mL of USP Ticarcillin 
Monosodium Monohydrate RS in Mobile phase 
Sample solution: 0.1 mg/mL of Ticarcillin Monosodium 
in Mobile phase 
Chromatographk system 
(See Chromatogrophy <621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/mln 
Injection volume: 20 jiL 
System suitabillty 
Sample: Standard solution 
Suitabillty requirements 

Resolution: NLT 1.5 between the two ticarcillin peaks 
Relatiue standard deviatron: NMT 1.0% for the sum 
of the ticarcillin peaks 
Analysls 

Samples: Standard solution and Sample solution 
Calculate the quantity, in jig/mg, of ticarcillin 
(C u H 16 N ? O ć S 2 ) in the portion of Ticarcillin 
Monosodium taken; 

Result = (ru/rs) x (C$/Cv) x P 

ru - sum of the responses of the two ticarcillin 
peaks from the Sample solution 
rj = sum of the responses of the two ticarcillin 
peaks from the Standard solution 
Q - concentration of USP Ticarcillin Monosodium 
Monohydrate RS in the Standard solution 
(mg/mL) 

Cu - concentration of Ticarcillin Monosodium in the 
Sample solution (mg/mL) 

P 3 = potency of ticarcillin in USP Ticarcillin 

Monosodium Monohydrate RS (pg/mg) 
Acceptance criteria: NLT 890 fig/mg on the anhydrous 
basis 

IMPURITIES 

* Dimethylanilinę (223): Meets the requirements 

« ORGANIC IMPURITIES 

Solution A: 1 3 g/L of dibasic ammonium phosphate in 
water adjusted with phosphoric acid to a pH of 7.0 
Solution B: Methanol and Solution A (50:50) 

Mobile phase: See Table 7. 


Time 

Solution A 

Solution B 

(mM 

£%) 

(°M 

0 

100 

0 

30 

30 

70 

40 

30 

70 


System suitabillty solution: 0.02 mg/mL of USP Ti¬ 
carcillin Monosodium Monohydrate RS in Solution A 
Sample solution: 1 mg/mL of Ticarcillin Monosodium 
in Solution A 

Chromatographic system 

(See Chromatography (621), System Suitabillty,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 2 O 41 L 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 2.0 between the two ticarcillin peaks 
Relative standard deviation: NMT 5.0% for the sum 
of the ticarcillin peaks 
Analysis 

Sample: Sample solution 

Calculate the percentage of each Impurity in the por¬ 
tion of Ticarcillin Monosodium taken: 

Result = (Wrr) x 1 00 

ru = peak response of each impurity from the 
Sample solution 

rr - sum of the responses of the two ticarcillin 
peaks from the Sample solution 
Acceptance criteria: See Table 2, 


Table 2 


Name 

Relatlve 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Ticarcillin 

0.95 

— 

M 

Ticarcillin related 
comoound A* 

2.1 

4 

Any indlvidua! 
unspecified 
impurity 

— 

2.5 


- 1 Decarboxy licarcifltn; (2£,5/?,6/0^M4Dimethyi-7-axo-ć-[[(thiophen-3- 
yf )a c etyl ]a m i n o]-4 ■ thi a-l -aza bicy dof 3.2 .0] hepta ne-2 -ca rb oxy II c ar id. 


SPECIFIC TESTS 

* Optical Rotation, Specific Rotation ( 781S) 

Buffer 6.9 g/L of monobasic sodium phosphate ad¬ 
justed with 10 N sodium hydroxide to a pH of 6.4 ± 

0.1 before finał diiution 
Sample solution: 10 mg/mL in Buffer 
Acceptance criteria: +181 ° to +197° 

■ Crystallinity (695): Meets the requirements 

* ?H (791) 

Sample solution: 10 mg/mL of ticarcillin from Ticarcillin 
Monosodium in water 
Acceptance criteria: 2.5-4.0 

* Water Determination, Method I (921): 4.0%^6.0% 

* Sterility Tests (71): Where the label States that Ticarcil¬ 
lin Monosodium is stenie, it meets the requirements 
when iested as directed for Test for Sterility of the Product 
to Be Examined, Membranę fiitratbn. 

* Bacterial Endotoxins Test (85): Where the label States 
that Ticarcillin Monosodium ts stenie, or must be sub- 
jected to further processing during the preparation of in- 
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jectable dosage forms, it contains NMT 0.05 U5P Endo- 
toxm Units/mg of ticardlfin. 

ADDITIONAL REQUIREMENTS 

* Packaging and Stdrage: Preserve in trght containers and 
storę in a refrigerator, 

* Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the iabel States that it is stenie or 
must be subjected to further processing during the prep- 
aration of injectabfe dosage forms. 

* USP Reference Standards <1T> 

USP Endotoxin RS 

USP Ticarcillin Monosodium Monohydrate RS 


Ticlopidine Hydrochloride 



ChHhCINS • HCI 300.25 

ThIenor3,2-c]pyndine, 5-[(2-chlorophenyl)methy(]-4,5,6,7- 
tetrahydro-, hydrochloride; 

5-(<>ChiorQben2yl)-4,5,6,7-tetrahydrothieno-[3 / 2-c]pyridine 
hydrochloride [53885-35-1]. 

DEFINITION 

Ticlopidine Hydrochlonde contains NLT 98.0% and NMT 
102.0% of ChHuCINS - HCI, cafculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED AbSORPTION (197M) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C IDENTIFICATION TESTS— General, Chloride <191): Meets 

the reguirements 

ASSAY 

* Procedurę 

8 uff er: 1.1 g of monobasrc sodium phosphate and 
0.28 g of dibasic sodium phosphate in 1000 mL of 
water. The pH of solution is between 6.1 and 6.6. If 
necessary, adjust to the reguired pH using phosphoric 
acid or sodium hydroxide. 

Mobile phase: Acetonitrile, methanol, and Buffer (6:7:7) 
System suitability solution: 0.2 mg/mL of USP 
Ticlopidine Hydrochloride RS and 0.2 mg/mL of USP 
Sulconazole Nitrate RS in Mobile phase. [Notę —Sonica- 
tion may be necessary for compJete dissolution.] 
Standard solution: 0.4 mg/mL of USP Ticlopidine Hy¬ 
drochloride RS in Mobile phase 

Sampie solution: 0,4 mg/mL of Ticlopidine Hydrochlo¬ 
ride in Mobile phase 
Chromatographic system 
(See Chromotography <621}, System Suitability.) 

Modę: LC 

Detector: UV215nm 

Column: 4.6-mm x 25-cm; TO-pm packing L7 
Flow ratę: 2 m L/min 
Column temperaturę: 40° 

Run time: 1,5 limes the retention time of the 
ticlopidine peak 
Injection srze: 10 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 


Suitability requirements 

Resolution: NLT 2.6 between ticlopidine hydrochlo¬ 
ride and sulcanazole nitrate, System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu la te the percentage of CuHuCINS * HCi in the por- 
tion of Ticlopidine Hydrochloride taken: 

Result = (r u /rs) x (C s /Cu) x 7 00 

ru - peak response of ticlopidine from the Sampie 
solution 

r s - peak response of ticlopidine from the Standard 
solution 

Cs = concentration of ticlopidine in the Standard 
solution 

Cu = concentration of ticlopidine in the Sampie 
solution 

IMPURITIES 
Inorgank Impurities 

* Residue on Ignition (281): NMT 0,1% on a 1-g sampie 

Delete the folio wing: 

•• Heaw Metals, Method I <231): NMT 20 ppm, t0f iw.i i. 

Japn-2018) 

Organie Impurities 

* Procedurę i 

Adsorbent: 0.25-mm thickness of sili ca 
Developing solvent: Butanol, water, and glacial acetic 
acid (4:5:1). Shake well in a separatory funnel, altów ft 
to settle, discard the lower aqueous fayer, and use the 
upper organie layer. 

Difuent: Methylene chlohde and methanol (1:2) 
lodine-methanol reagent: lodine T$ and methanol 
( 1 : 1 ) 

Standard solution A: 15 mg/mL of USP Ticlopidine 
Hydrochloride RS in DHuent 
Standard solution B: 2,5 mg/mL of each of USP 
Ticlopidine Related Compound A RS and USP 
Ticlopidine Related Compound B RS in DHuent 
Sampie solution: 15 mg/mL of Ticlopidine Hydrochlo¬ 
ride in DHuent 

Combined standard solution: Transfer 1.5 mL of Stan¬ 
dard solution B and 250 pL of the Sampie solution to a 
25-mL vo!umetric fiask and dilute to vo!ume with 
DHuent. 

Application size: 2, 5, and 10 \xl of the Combined 
standard solution and 20 \xl of the Sampie solution 
Analysis 

Samples: Sampie solution and Combined standard 
solution 

L>evelop the piąte to a distance of at least 15 cm 
from the origin, and remove the piąte and air dry 
for at least 1 h. Analyze visually under UV light Esti* 
matę the amounts of ticlopidine related compound 
A and ticlopidine related compound B. Spray the 
piąte with the fodine-methanol reagent , and estimate 
any other impurities by comparing to the ticlopidine 
hydrochloride spots in the Combined standard 
sofution , 

Aeceptance criteria 

Inamdual impurities: See impurity Tobie 1. 
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Impurity Table 1 


Name 

Retardation 
Factor lR t \ 

Acceptance 

Criteria, 

NWIT 

Tidopidine hydrochloride 

1.00 

_ 

Tidopidine hydrochloride 
related compound A-* 

1.26 

0.5 

Tidopidine hydrochloride 
related compound B b 

1.41 

0.5 


* (4- Qxo-4 # 5,6,7-teirahyd roth ieno- [3,2-c]pyridine. 
b (5-{2-ChlorobenzylH -oxo-4 ,5,6, 7-teUah^rothl«iio-C3,2-clpyridine). 


• Procedurę 2 

Buffer, Mobile phase, System suitability solution. 
Standard solution, Sample solution, and Chromafo- 
graphk system: Proceed as directed In the Assay. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of /V-methyf tidopidine in the 
portion of Tidopidine Hydrochioride taken: 

Result = (ru/r T ) x 100 

r u - peak response of N-methyl tidopidine in the 
Sample solution 

r T = sum of all the peak responses from in the 
Somple solution 

Calculate the percentage of any individual impurity in 
the portion of the Tidopidine Hydrachloride taken: 

Result - (ru/fs) x 100 

ru = peak response of any Impurity in the Sample 
solution 

r s - peak response of tidopidine in the Standard 
solution 

Acceptance criteria 

lndividuai impurities: See impurity Table 2. 

Total impurities: See Impurity Table 2. 


Impurity Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIVIT (°/o) 

Tidopidine hydrochloride 

1 

_ 

W-MethyE tidopidine^ 

1.18 

0.5 

Any other Individual im¬ 
purity 


0,10 

Total impurities 11 

— 

1.0 


a 2TW-Methyl-N“(2-chlorobeni:yl)arnlnoethyl] Łhiophene hydrochloride. 
b Total of N-methyl tidopidine and sum of % IndMdual impurities from 
Procedurę 1. 


SPECIFIC TESTS 

• Loss on Dhying (731): Dry a 1.0-g sample al 80° for 5 

h: it loses NMT 1.0% of its weight 

* Limit of Formaldehyde 

Mobile phase: Acetonitrile, water, and hydrochloric 
acid (3:2:0.004) 

2,4 Dintirophenyl hydrazine solution: 1,65 mg/ml of 
2,4-dinitrophenyl hydrazine in acetonitrile 

Standard stock solution: Transfer a known amount of 
formaldehyde solution, equivalent to 37 mg of formal¬ 
dehyde, into a 100-mL volumetric fiask. Difute with 
methanol to volume. 

Standard solution: Dilute the Standard stock solution 
with methanol to prepare a 1.85-pg/mL solution. 

Sample solution: 0.50 g of Tidopidine Hydrochloride in 
10 mL methanol (sonication may be necessary for com- 
plete dissolution) 


Derivatized standard and sample Solutions: Transfer 
2.0 mL of 2,4-Dlnitrophenyl hydrazine solution to five dif- 
ferent 10-mL volumetric flasks: 50 pL of 2 N hydrochlo- 
ric acid and 150, 250, and 500 pL of the Standard sofu¬ 
tion to the first three flasks; 500 pL of the Sample 
solution to the fourth; and 500 pL of methanol to the 
fifth fiask, Mix each solution well and allow the Solu¬ 
tions to react for at least 30 min at ambient tempera¬ 
turę. Dilute each fiask with Mobile phase to volume and 
mix well, The Solutions should be analyzed within 4 h, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size; 20 jiL 
System suitability 

Sample: Derivatized standard solution prepared from 
500 uL 

Suitability requirements 
Rdative standard deviat1or»: NMT 10.0% 

Analysis 

Samples: Derwatized standard Solutions and Derivatized 
sample solution 

[Notę—T he approximate retention time for 2,4 dini- 
trophenylhydrazine is about 3.5 min and for the for¬ 
ma fdehy de and 2,4 dinltrophenylhydrazine derivattve 
is about 3,8 min,] 

Calculate the formaldehyde concentration in ppm in 
the Derivotized sample solution as the concentration in 
the Tidopidine Hydrochloride taken: 

Result - (C x D)/W 

C = concentration of formaldehyde from the 

calibration curve generated from the peak 
areas of the derivatized methanol and the 
three Derivatized standard Solutions (jig/mL) 

D = dilution factor, 200 

W = sample weight (g) 

Acceptance criteria 
Formaldehyde: NMT 20 ppm 

ADDITIONAL REQUIREMENTS 

® Packacing and Storage: Preserve in tight containers, 
and storę at a temperaturę betów 30°. 

* USP Reference Standards (11) 

USP Sulconazole Nitrate RS 

USP Tidopidine Hydrochloride RS 

USP Tidopidine Hydrochloride Related Compound A RS 

4- Gxo^4,5,6,7-tetrahydrothieno[3,2-c]pyridine. 

USP Tidopidine Hydrochloride Related Compound B RS 

5- (2-Chlorobenzył)-4-oxo-4,5,6,7-te trahydroth ieno[3,2- 
c]pyridine. 


Tidopidine Hydrochloride Tablets 

DEFINITION 

Tidopidine Hydrochloride Tabfets contain NIT 90.0% and 
NMT 110.0% of the labeled amount of tidopidine hydro¬ 
chloride CmHuCINS ■ HCL 

IDENTIFICATION 

* A. UltraVIOLET Absgrption (197U): Place a portion of 
owdered Tablets, equivalent to 100 mg of tidopidine 
ydrochloride, in a suitable fiask. Add 1 mL of water, and 
aflow to stand for 15 min with occasionaf shaking. Add 
about 60 mL of Mobile phase , sonicate for 15 min, and 
shake by mechanical means for an additional 15 min. 
Dilute with Mobile phase to volume, and mix. Dilute a 


















portion of this solution with Mobile phase to prepare 
0.1 mg/mL of ticlopidine hydrochloride. 

Acceptance criteria: The UV absorption spectra of the 
solution exhiblts maxinna at the same wavelength (232 
nm) as that of a similar solution prepared from USP 
Ticlopidine Hydrochloride RS, conoomitantly measured. 

* B. The retention time of the major peak of tne Sampfe 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer: 3.55 g/L of dibasic sodium phosphate 
Mobile phase: Acetonilrile and Buffer (3:2), Adjust with 
phosphonc acid to a pH of 7.0 ± 0.1. 

Standard solution: 0.1 mg/mL of USP Ticlopidine Hy- 
drochloride RS in Mobile phase 
Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivaient to 
about 250 mg of ticlopidine hydrochloride to a 250-mL 
vo!umetric fiask, add 150 mL of Mobile phase , sonicate 
for about 5 min, and shake mechanically for 10 add l- 
tionai min, Dilute with Mobile phase to vofume y and 
mix. Pass a portion of this solution through a suitable 
Q.45-|um filter, and use the fil tratę after cfiscarding the 
first few mL. Transfer 5 mL of the filtrate into a 50-mL 
yolumetric fiask, and dilute with Mobile phase to 
volume. 

Chromatographic system 

(See Chromatography (621), System Suitability*) 

Modę: IC 

Detector: UV 228 nm 

Column: 3.9-mm x 30-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injectlon size: 15 llL 

Run time: Twice the retention time of the ticlopidine 
peak 

System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tai ling factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of C54H14C1NS ■ HCI in the 
portion of Tablets taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

ru = peak response of ticlopidine from the Sample 
solution 

h = peak response of ticlopidine from the Standard 
solution 

Cs - concentration of USP Ticlopidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of ticlopidine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

* DlSSOtUTION 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 0.278 mg/mL of USP Ticlopidine 
Hydrochloride RS m Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 


Detection: UV 232 nm 
Path length: 0.1 cm 
Blank: Medium 

Calculate the percentage of G 4 H 14 CINS * HCI dissolved: 

Result = (Au/As) x (C 5 /L) x V x 100 

Au - absorbance of the Sampie solution 
A s - absorbance of the Standard solution 
C s - concentration of the Standard solution 
(mg/mL) 

L - Tablet label ctaim (mg) 

V ~ voiume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
CmHhCINS ■ HCI Is dissolyed. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

ADDmONAL REQU 1 REMENTS 

* FACKAGING AND 5T0RAGE; Preserve in well-closed contain- 
ers and stored at controlled room temperaturę. 

* USP REFERENCE STANDARD* (11) 

USP Ticlopidine Hydrochloride RS 


Tigecydine 



CjsHwNiOfc 585.65 

2-Naphthacenecarboxam ide, 4,7-bis(dimethylamino)-9-[[ 

[(1,1 -dimethy lethyl)ami no]acetyl]amino]-1,4,4a,5,5a, 6,11, 

12a-octahydro-3 l l 0,12,12a-tetrahydroxy-1,l 1 -dioxo-, (45, 
4a5,5a/?,12a5>; 

(45,4a5,5aft12a5)-9-[2-(terf~Butylamino)acetamido]-4,7- 
bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, 
12,12a-tetrahydroxy-l f 1 l-dioxo-2-naphthacenecarbox- 
amide [220620-09-7]. 

DEF1NITION 

Tigecydine contains NLT 97.0% and NMT 102.0% of tige- 
cycline (C^H^N^Os), calcu la ted on the anhydrous and 
solvent-free basts. 

[NOTĘ—Handle Standards and sampies under moisture-con- 
trolled conditions to prevent degradation in quantitative 
applications where degradation couid impact results.] 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B, The retention time of the major peak of the Sampfe 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

• Procedurę 

Protect Solutions eontaining tigecydine from Jight using 
low-actinic glassware. Storę tnese Solutions at 10* im- 
mediately after preparation and dunng analysis. 

Buffer: 4.35 g/L of dibasic potassium phosphate and 
0.93 g/L of edetate disodium, adjusted with phosphoric 
acid to a pH of 6.2 

Mobile phase: Acetonitrile and Buffer (140:860) 

Difuent: 4.35 g/L of dibasic potassium phosphate and 
0.5 g/L of sodium bisulfite, adjusted with 1 N potassium 
hydraxide to a pH of 8.0 

System suitability stock solution: Dissolve TO mg of 
USP Tigecydine RS in 10.0 mL of water. Add 1 or 
2 drops of trrfiuoroacetic acid, heat at about 65° for 15 
min. and rnol 
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System suitability solution: Dilute 5.0 mL of the Sys¬ 
tem suitability stock solution with water to 50.0 mL. 
Standard solution: OJ mg/mL of USP Tigecydine RS in 
Diluent 

Sam ple solution: OJ mg/mL of Tigecydine in Diluent 
Chromatographit system 
(See Chromatograpny (62 J), System Suitability.) 

Modę: LC 

Detector: UV 248 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 10 D 
Flow ratę: 1 mL/min 
Injection vo!ume: 20jiL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę —The relative retentśon times for the tigecydine 
epimer and tigecydine are about 0.67 and 1.0, 
respectivelyj 
Suitability reguirements 

Resolution: NLT 3.0 between the tigecydine epimer 
and tigecydine, System suitability solution 
Tailing factor: 0.7-1.5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampte solution 
Calcu late the percentage of the labeled amount of tige- 
cycline (CaęHasNjOa) in the portlon of Tigecydine 
taken: 

Resuit = ( futn ) x (CdC u ) x 100 

ru = peak response from the Sampte solution 

r$ = peak response from the Standard solution 

Q = concentration of USP Tigecydine RS in the 
Standard solution (mg/mL) 

C u = concentration of Tigecydine in the Sample 
solution (mg/mL) 

Acceptance criteria: 97,0%-102,0% on the anhydrous 
and solvent-free basis 

IMPUR1TIE5 

• Residue on Ignition (281): NMT 0.1% 

* ORGANIC IMPURUIES 

Protect Solutions containing tigecydine from light using 
low-actinic olassware. Storę tnese Solutions at 10° tm- 
medtateiy arter preparation and during analysis. 

Solution A: Disso!ve 4.35 g of dtbasic potassium phos- 
phate and 0.93 g of edetate disodium in 950 mL of 
water. Adjust with phosphoric add to a pH of 6.4 ± 
0.05, and add 50 ml of acetonitrile. 

Solution 8: DissoNe 4.35 g of dtbasic potassium phos- 
pbate and 0.93 g of edetate disodium in 500 mL of 
water. Adjust with phosphoric acid to a pH of ó.4 ± 
0.05, and add 500 mL of acetonitrile. 

Mobile phase: See Tobie h 


Tabte 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

C%> 

0 


15 

40 

57 

43 

55 

0 

100 

58 

0 

100 

59 

85 

15 

66 

85 

15 


Diluent: 4,35 g/l of dibasic potassium phosphate and 
0.5 g/L of sodium bisulfite, adjusted with 1 N potassium 
hydroxide to a pH of 8.0 


System suitability solution: 0.5 mg/mL of USP Tige¬ 
cydine RS and 2.4 fig/mL of USP Tigecydine Related 
Compou nd B RS in Diluent 

Standard solution: 0.005 mg/mL of USP Tigecydine RS 
in Diluent 

Sen$itivity solution: 0.25 pg/ml of USP Tigecydine RS 
in Diluent 

Sample solution: 0.5 mg/mL of Tigecydine in Diluent 
Chromatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detector: 248 nm 

Column: 4,6~mm x 15<m; 3-pm packing LI 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 1 mL/min 
Injection votume: 25 \xl 
System suitability 

Samples: System suitability solution. Standard solution, 
ano Sensitiv!ty solution 
Suitability reqtrirempnH 

Resolution: NLT 1.5 between tigecydine related 
compound B and the tigecydine epimer, Sysfem suit¬ 
ability solution 

Tailing factor: 0.7-1.5, Standard solution 
Relatlve standard deviation: NMT 5.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SemitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of each rmpurity in the por- 
tion of Tigecydine taken: 

Resuit = (fu/fs) x (CdCii) x 100 

r u - peak response of each jrnpurity from the 
Sample solution 

rs - peak response of tigecydine from the 
Standard solution 

Cs = concentration of USP Tigecydine RS In the 
Standard solution (mg/mL) 

Cu = concentration of Tigecydine in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table 2. The reportmg thresfi¬ 
eld i$ 0.05%. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NIVIT 

Specified unldentified 
Impurity 

0.12 

0.15 

Specified unidentified 
impurlty 

0.23 

0.15 


ł To be reported if there is a peak with maximurn absorbance at dther 
390 of 640 nm, The rmpurity f$ quantitateb ai 24B nm, The system may 
resołve iwo peaks. The limit is for the sum of the two peaks. 
fc (3 5,4 ff)* 7- [2 *{ tert-B u tyłami no)acetam i do]-3-{4 -carbamoy I *2*{d śmethy I ■ 

£ m ino)* 3, 5, 6* trihy dro aybenzy l]-5-{dimet hy f i m in oy 1,4,8*t rihydrexy* 3,4,5,8- 
tetrahyd ron aph thalen e*2-ta rb oxy la te, 

c (4 5,4 a 5,12a5)'9-[2-Crert'Butylamino)acetamidoL4,7-bisCd3methyiamlno)- 
3,10,11,12a-tetrahydroxy-1, f 2-dioxo-1,4,4 a, 5,12,12a*hexahydro-2- 
naphtł 1 aee neca rb ox am i de. 

a (45,4aS,5afl, 12a5)*9*Amina-4,7 bis(dimethylamino>3,10,12,12a-teErahy- 
droxy' 1,11 ’dSoxo-1,4,4a,5 ( 5a,6,11,12a-octanydrotetracene-2-carbQxamide 
hydrochloride. 

* (4fl,4a5,5a/?, 12aS)9T2-(fert'Butylamino)acetamido]-4 f 7‘bis(dimethyfami- 
no)-1,4,43,5,53.6,11,12a-oetahydro*3,10,12,12a*teirahydroxy*1,11 -dioxo 
2-na p h th ace n eca rbox amide. 

1 (5>4 4(6 ■ [2 -( tert -Su tyła mi n o)a ceta m idoj-fi '(di methy larn ino}-5 ■ hydroxy-4- 
0x0’ 1,2,3,4 -tetra hydrona ph tha len*2*yl} methyi)*2,5-d ihy d roxy-3,6-d foxo- 
cyc io h ex a-1,4 - die necarboxami de. 

f (T S,4&R t 4bR t 10afl.T 1ai)-7-|2-(terf'Butyiamino)aeetamfdo]-9-(dimelhyl- 
emtno)- 1 ,4,4a,6-tetmhydroxy-2,5,12'tnoxo4,2,4 a, 5,10,10a, !l ,11 a- 
oc tahy dro* 1,4b-metha nobenzo[b]fluoren e* 3 *c arboxa m ide. 

















Table 2 (Continued) 


Nam o 

RelatWe 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

i Tioecydine o Den rina*^ 

0,36 

0,020 

Specified unidentified 
impurity 

0,50 

0.15 

Tigecydine 12-oxo-ll- 
hvdroxv< 

0.55 

0,15 

Tlgecycfine related 
comoound B d 

0,64 

0,25 

T1qecvdine eoime^ 

0.74 

TO 

Specifred unidentified 
impuritv 

0.76 

0.15 

Tlpecydrne 

1.0 


Tigecydine guinone 
analog 1 

1,3 

0.15 

Specifted unidentified 
impurity 

1,5 

0.15 

Minocycline_ 

l.ń 

0.25 

Tigecydine tricyclic 
analoąEi 

1.7 

0,15 

Speciffed unidentified 
impurity 

1.9 

0.15 

Any individual 
unspecified impurity 

— 

0,10 

Totai impuritfes 

— 

2,2 


* To be reported tf tbere i 5 a peak willi maximum absorbance at either 
390 or 640 nm The impurity U ąuantilated at 248 nm. The system may 
resolve two peata. The limit is for the sum of the two peaks. 

b (3 S t 4 fl)-7-[2-( ferf - Bu ty la m in o)a ceta m idoT3-£4-earbamoy l-2-(di methyl- 
™H ( 5,6 - tri hy droxybenz^łj-5 -(Ć imethy fi m in o)-1 , 4, 8-trihy d roxy~ X 4,5 t B 

\ fert-ButytaminoJacetamidoJ^, 7-bte(d imethy laml no>- 

3 ,iaij f ] 2 a-tetrahydrq^lj 2 -dioxO’l J 4 J 4 a, 5 , 12 , 12 a-hexahydro- 2 - 

n aph t ha cen eca rboxa m ide, 


d (45,4a5,5afl, 12aI)-9-Amlno-4 1 ?43is(dimethylamino)-3,1 0, 12, 12a-tetra hy- 
aroxy-1,1 1 -dioxo-1,4,43,5,53,6,11 J2aottanydrotetracene-2-earboxamide 
hydrochloride, 

r (4 R, 4 a 5* 5 a fl, 1 2 a 5)-9- [2 ■ ( tert-B utyła m i no)acetami do] ■ 4 H 7-bis (d imethyJ am i - 
no)-l 4 H 4a,5,5a f ó H 11,12a-octahydm-3,10,l 2,]2a-temłhydroxy-l ,11 -dioxo- 
2-naphihaceneearboxamide. 

' (5) -4*{{6*[2 - (f ert-B u tyłami no)ace ta m ido]-8-(dimethylam in o)- 5 -hydroxy-4- 
oxo-1,2,3,4- tetra hydrona phtha len-2-yiJ methy l)-2, S-dihydrox y- X 6- dioxo- 
cy clohexa-1,4-d ie necarboxa mide. 


5 (1S,4afl,4b/U0atf, 11 fl5)'7-[2-(fen-Butylamino)acetami<Jo]-94dimethyl- 
amino)-1,4,4 a, 6-tetra hydroxy-2 r 5,12-tnoxo-1,2 ,4 a, 5,10 J Oa , 11 f 11 a■ 
octa hydro-1 p 4 b-metha nobenzo [6]fl uorene- 3-c arbox ami de, 


SPECIFIC TESTS 

* PH (791) 

Sampfe solution: 10 mg/mL 
Acceptance criteria: 7.7-8,2 
■ WATER Determination, Method Ic (921) 

Sampfe solution: 50 mg/mL of Tigecydine in dimethyl 
$ulfoxide 

Acceptance criteria: NMT 2,5% 

* Optical Rotation, Spedftc Rototion (781 S> 

Sample solution: 1 mg/mL in water 
Acceptance criteria: -240° to -215* on the anhydrous 
and solvent-free basis 

* Bacterial Endotoxins Test (85): Where the labef states 

that Tigecydine is stenie or most be subjected to further 
Processing during the preparation of injectable dosage 
forms, it contains NMT 1 USP Endotoxm Unit/mg of 
tigecydine. 


ADDITIONAL REQU1REMENTS 

» Packaginc ano Storace: Preserve in air-tlght, light-resis- 
tant containers under nitrogen, and storę refrigerated. 

• Labelinc: Where ft is mtended for use in prepartng in- 
jectable dosage forms, the label States that it is steriJe or 
must be subjected to further processing during the prep¬ 
aration of injectabfe dosage forms. 


* USP Reference Standards (11) 

USP Endotoxin RS 
USP Tigecydine RS 

USP Tigecydine Related Compound B RS 
(45 # 4a5 / 5a^12a5)-9-Amino-4 l 7-bis(dimethyIamino)- 
3,10/12, 12a-tetrahydroxy-],l l-dioxo-T, 4,4a,5,5a,ó,1 T, 
1 2a-octahydroEetracene-2-carboxamide hydrochloride, 
C 2 jH 25 N,0 7 - HCI 508.95 


Tigecydine for Injection 

DEFINITION 

Tigecydine for Injection contains NLT 96.0% and NMT 
116,0% of the labeted amount of tigecydine 
(CmHjsNsOb). It may contain suitable stabilizers and 
buffers. 

[Notę—H andle standards and samples under moisture-con- 
trolled conditions to prevent degradation in quantitative 
applications where degraddUun could impact results.] 

IDENTIFICATION 

0 A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
• Procedurę 

Protect Solutions containing tigecydine from Ifght using 
low-actinic glassware. Storę tnese Solutions at 10 e im- 
mediately after preparation and during analysis. 

Buffer: 4.35 g/L of dibasic potassium phosphate and 
0.93 g/L of edetate disodium, adjusted witn phosphoric 
acid to a pH of 6.2 

Mobile phase: Acetonitrile and Buffer (140:860) 
Diluent: 4.35 g/L of dibasic potassium phosphate and 
0.5 g/L of sodium bisulfite, adjusted with 1 N potassium 
hydroxide to a pH of 8.0 

System suitability stock solution: Disso!ve 10 mg of 
USP Tigecydine RS in 10.0 mL of water. Add 1 or 
2 drops of trifluoroacetic acid, heat at about 65° for 15 
min, and cool. 

System suitability solution: Dilute 5.0 mL of the Sys¬ 
tem suitability stock solution with water to 50.0 ml. 
Standard solution: 0.1 mg/mL of USP Tiaecycline RS in 
Diluent 

Sample solution: Nominally 0.1 mg/mL of tigecydine 
from Tigecydine for Injection in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 248 nm 
Column: 4.6-mm x 15-cm; 5-jim packing LI 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for the tigecydine 
epimer and tigecydine are about 0.67 and 1.0, 
respectively.j 
Suitability reąuirements 

Resolution: NLT 3.0 between the tigecydine epimer 
and tigecydine, System suitability solution 
Tailing factor: 0.7-1.5, Standard solution 
Relative standard deviatron: NMT 1.1%, Standard 
solution 


USP Monographs 

































Analysis 

Sam pies: Standard soiution and Sampfe soiution 
Calculate the percentage of the labeled amount of tige- 
cycline (C 29 H 39 N 5 O 8 ) in the portion of Tigecycline for 
Injection taken: 

Result = (rufrs) x (Cs/Cu) x 1 00 

ru = peak response from the Sample soiution 

r s = peak response from the Standard soiution 

C s = concentration of USP Tigecycline RS in the 
Standard soiution (mg/mL) 

C u - nominał concentration of tigecycline In the 
Sampie soiution (mg/ml) 

Acceptance cnteria: 96.0%-116.0% 

PERFORMANCE TESTS 

» Uhiformity of Dosage Units (905): Meets the 
regulrements 

IMPUR1TIES 

* ORGANIC IMPURITIES 

Protect Solutions containing tigecycline from iight uslng 
low-actinic glassware, Storę these Solutions at 10° im- 
mediately after preparatlon and durfng analysis. 

Soiution A: Disso3ve 435 g of dibaslc potassium phos- 
phate and 0.93 g of edetate disodium in 950 ml of 
water. Adjust with phosphoric add to a pH of 6,4 ± 
0.05, and add 50 ml of acetonitrile. 

Soiution B: Dissolve 4.35 g of dfbasic potassium phos- 
phate and 0.93 g of edetate disodium in 500 mL of 
water. Adjust with phosphoric acid to a pH of 6.4 ± 
0.05, and add 500 ml of acetonitrile, 

Mobrfe phase: See Tobie L 


Table 1 


Time 

£min) 

Soiution A 

Soiution B 
(%} 

0 

85 

15 

40 

57 

43 

55 

0 

100 

58 

0 

100 

59 

85 

15 

66 

85 

15 


Diiuent: 4.35 g/L of dibasic potassium phosphate and 
0,5 g/t of sodium bisulfite, adjusted with 1 N potassium 
hydroxlde to a pH of 8,0 

System suitability soiution: 0,5 mg/ml of USP Tige- 
cycline RS and 2A jmg/mL of USP Tigecycline Related 
Compound B RS in Diiuent 

Standard soiution: 0.005 mg/mL of USP Tigecycline RS 
in Diiuent 

Sensitivity soiution: 0.25 pg/mt of USP Tigecycline RS 
in Diiuent 

Sample soiution: Nomlnatly 0,5 mg/mL of tigecycline 
in Diiuent trom the combi ned eon ten ts ot NLT 5 vlaJs 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 
Detector: 248 nm 

Column: 4.6-mm x 15-cm; 3-jum packing LI 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 1 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: System suitability soiution , Standard soiution, 
and SensitMty soiution 

Suitabifity reguirements 

Resolution: NLT 1.5 between tigecycline related 
compound B and the tigecycline eplmer, System suit- 
abiiity soiution 


Tailing factor: 0,7-1.5, Standard soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 

Signahto-norse ratio; NLT 10, SensitMty soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurlty in the por¬ 
tion of Tigecycline for Injection taken: 

Result - (rjrs) x (Cs/Cu) x 100 

ru - peak response of each impurlty from the 
Sample soiution 

fi = peak response of tigecycline from the 
Standard soiution 

= concentration of USP Tigecycline RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of tigecycline in the 
Sampie soiution (mg/ml) 

Acceptance criteria: See Tobie 2. The report!ng thresh- 
old is 0.05%. 


Table 2 


Name 

ESeBative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Tiqecvcilne open rinn 313 

0.36 

0.15 

Tigecycline 12-oxo-lT 
hvdroxv c 

0.55 

0.5 

Tgecydine related 
compound B d 

0.64 

0.7 

TioecyclEne epimen 1 

0.74 

2.0 

Tipecydine 

1.0 

_ 

Tigecycline quinone 
analop 1 

1.3 

0.3 

Minocyclinea 

1,6 

__ 

Tigecycline tricycllc 
analoq h 

1.7 

0.5 

Any individual 
umpedfied degradation 
product 

— 

0,2 

Tatal degradation 

Products 

— 

Ć.O 


n To be reported if there i$ a peak with majęfmum absorbeince at either 
390 or 640 nm. The impurity is guantitated ai 248 nm, The system may 
n?soJve iwo peaks. The Irmit is for the sum of the iwo pi?ak$. 
h (3 4 ft)- 7 - [2 ert- B u ty J a m i no) a cela m i do] - 3- [4- c arb a moy 1-2- (d i m ethy 3 - 
amin o)- 3,5,6-tri hycl ro xy be n z yl]-5 - (d fm e thyIim ino> 1,4,8-tri hydroxy- 3,4,5,8- 
tetrahy d ron a ph t h a I en e-2-ca rb oxy late. 

f (4 5,4a 5, 12a 5)-9- [2 -( terl- B u ty I a mi no)aceta m id o]-4,7-bb(dimn?thy la m in o)- 
3,10,11,12a-tetrahydroxy-1,12-droxo-1,4,4a,5,12,12a-hexahydro-2- 
na p h th ace n ec a rb ox aml de, 

|J (45,4 a S, 5 afl, 12a 5)-9-Ami no-4, 7- bi s (d I m ethy la m i n o)- 3,10,12,12a - te tra hy- 
droxy-l,11 -droxo-l f 4,4a,5,5a,ć,11,12a-octahydrQtetracene-2-carboxamide 
hydrochloride. 

e (4fl,4aS,5afl,l2a5)-9-[2-(tert-Bul:ylamino)acetamido]-4, ?-bis(dimethylami- 
n o) -1, A , 4 a,5,5 a, ć, 11,1 2a - oc ta hydro -3,10,12,12a-tetra hyd roxy -1,11 - d tox o 
2-naph tha c en eca rboxa m id e. 

f £5)A{{6-[2-(f erf-Butyłamino)acetamido]-Ś-(dimethylamino>5-hydroxy-4- 
oxo 4,2,3/4* tetra hyd ro n aph tha I e n-2-yl) met hyl>2,5- di hyd roxy-3, ć-di oxo- 
cy cJ oh e x a-1,4-dieneca rb oxa m ide. 

Process impurities are controiled in the drug substance and are not to be 
reported here. They are not Included In to tal impurities, 

Jl (1 J r 4afl r 4bfl,1 Oafl, 11 aS)-7-p-(t^Butylamirio)acel:amido]-9-(dirriethyl- 
ainino)-! ^^a^-tettahydroKy-ZnS, 12-trioxo-1,2,4a,5,10,10a, 11,1 ] a- 
octahy d ro- 1 f 4 b- m e th a n obe n zo[b] f I uo rene- 3-ca rbox am i d e. 

SPECEFIC TESTS 
e PH (791) 

Sampfe soiution: Use the soiution constituted as dl- 
rected in the Jabellng. 


























Acteptance cnteria: 4.5-5.S 

* Partkulate Matter m Injections (788) 

Sample solution: Use the solution constituted as di- 
rected in the labelmg. 

Acceptance oriteria: Meets the requirements 

* Bacterial Endotoxins Test (85): NMT 1.75 USP Endo- 
toxin Units/mg 

* Steriłity Tests (71); Meets the reguirements 

* Other REQUtREMENTS: Meets the requirements in injec¬ 

tions and Implanted Drag Products (1) 

ADDITIONAL RŁQUIREMENTS 


Change to read: 

* Packaging and Storagi; Preserve as described in *Pack- 
aging and Siorage Reguirements (659), injection Packaging, 
Packaging for constitutipnm ccn Wippwm* at controlfed 
room temperaturę. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Tigecycline RS 

USP Tigecycline Related Compound B RS 
(45,4a5,5a/?,12a5)-9-Amino~4,7-bis{dtmethylamino)- 
3,10,12,12a-tetra hydroxy-1,11-dioxo-1,4,4a,5,5a,6,11, 

12a-octahydrotetraeene*2<arboxamide hydrochloride. 
CuHnHsOy ■ HCI 508.95 


Tfłetamine Hydrochloride 



C, 2 H| ? N0S-HCI 259.80 
Cydohexanone, 2-(ethylamino)-2-(2-thŚenyl)-. 
2-{Ethylamino)-2-(2-thienyl)cydohexanone hydrochloride 
[14176-50-2]. 

» Tiletamine Hydrochloride contains not less than 
97.0 percent and not morę than 103.0 percent of 
CizHizNOS-HCL 

Packaging and storage —Preserve in tight containers. 
Labeling —Label it to indicate thal it is for veterinary use 
only. Where it is intended for use in preparing injectable 
dosage forrrts, the label States that it is sterile or must be 
subjected to further Processing during the preparation of 
injectable dosage forms. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Tiletamine Hydrochloride RS 

Ciadty of solution —Dissolve 1,0 g of it in 10 ml of water: 
the solution is elear. 

Identification— 

A: infrared Absorption (197K), 

B: Uitravioiet Absorption (197U)— 

Solution: 0,3 mg per mL. 

Medium: 0.1 N hydrochlorlc acid. 

Absorptivrties at 234 nrn do not differ by morę than 
3.0%. 

C: ft meets the reguirements of the tests for Chforide 
(191). 

Melting rangę (741); between 190 D and 195°, within a 
2° rangę. 


Bacterial Endotoxins Test (85)—Where the label States 
that Tiletamine Hydrochloride is sterile or must be subjected 
to further processing during the preparation of miectabie 
dosage forms, it contains not morę than 0.07 U5P Endo- 
Loxin Unit per mg of tiletamine, 

Slerilify Tests (71)— Where the label States that Tiletamine 
Hydrochloride is stenie, it meets the requirements when 
tested as directed for Membranę Fittration under Test for 5te~ 
fiiity of the Product to be Examined> 
pH (791): between 3.0 and 5.0, in a solution (1 in 10). 
Water Defermination, Method l (921); not morę than 
1 . 0 %. 

Residue on ignition (281): not morę than 0,5%. 


Delete the foltowłng: 

*Heavy metals, Method tl (231): 0.002%.# (ofó^i 2 msi 

Chromatographic purity—Prepare a test solution of 
Tiletamine Hydrochloride in methanol containing 50.0 mg 
per mL Prepare a Standard solution in methanol containing 
1.0 mg of LiSP Tiletamine Hydrochloride RS per mL. Prepare 
a thin-layer chrom a tographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mixture as follows. Prewash the piąte by devefopinq 
it in a mixture of methanol and ether (8;2) to the top of the 
piąte, and allow the piąte to dry. Separately apply 5 jiL of 
the test solution and the Standard solution to the piąte, and 
develop the chromatogram until the solvent front nas 
moved about three-fourths of the length of the piąte, Re- 
move the piąte from the chamber, mark the solvent front, 
allow the piąte to air-dry, and examine under short- and 
long-wavelength UV fignt: no individuai secondary spot ob- 
served in the chromatogram obtained from the test solution 
is greater in size or intensity than the principal spot ob- 
served in the chromatogram obtained from the Standard 
solution, corresponding to 2%, and the total of any such 
spots observed does not exceed 3%. 

Chloride content —Transfer about 250 mg of it, accurately 
weighed, to a conical fiask, add 5 ml of water, 5 mL of 
glacial acetic acid, and 50 ml of methanol, and swiri to dis- 
$olve, Add 1 drop of eosin Y TS, and titratę with 0.1 N silver 
nitra te V5 to the endpoint when the granular precipitate 
ffrst turns to a permanent pink color. Each mL of 0.1 N 
silver nltrate is equivalent to 3.545 mg of chlonde: between 
13.24% and 14.06% is found. 

Assay— Transfer about 300 mg of Tiletamine Hydrochloride, 
accurately weighed, to a conical fiask, add 70 mL of glacial 
acetic acid and 10 ml of mercuric acetate TS, and swiri to 
dissolve. Add 2 drops of ery stal Motet TS, and ti tratę with 
0.1 N perchloric acid V5 to a blue-green endpoint. Perform 
a blank determination, and make any necessary correction. 
Each mL of 0.1 N perchloric acid is equivalent to 25.98 mg 
of CuHi/NOS ■ HCL 


Tiletamine and Zolazepam for Iniection 

» Tiletamine and Zolazepam for Injection is a 
sterile dry mixture of Tiletamine Hydrochloride 
and Zolazepam Hydrochloride. It contains the 
equivalent of not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of tiletamine (C12H17NOS) and zolazepam 
(CijH 15 FN< 0 ). 
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C hangę f o read; 

Packaging and storage —Preserve as described in ®Pad;- 

aging and Storage Reguirements <659), injection Packaging, 

Packaging for constituUon* (C n umy zonb 

Labeling —Label it to indlcate that it is for veterinary use 

only. 

U5P Reference standard* (11)— 

USP Endotoxin RS 

USP Tiletamine Hydrochloride RS 

USP Zolazepam Hydrochioride RS 

Identification— Constitute a Container of Tiletamine and 
Zolazepam for Injection with a volume of water sufficient to 
yield a test solution containing the eouivalent of about 
10 mg of tiletamine and 10 mg of zolazepam per mL. Pre- 
pare two Standard Solutions containing in each mL 10 mg 
of USP Tiletamine Hydrochloride RS and 10 mg of USP Zo¬ 
lazepam Hydrochloride RS, respedwely. Separately apply 
2 \xl of the test solution and the Standard Solutions to a 
thin-layer chromatographic piąte (see Chromatography 
<621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mixture, and allow the spots to dry. Place the piąte 
in a saturated chamber containing ethyl acetate as the sol- 
vent system and lined with Hlter paper, Develop the chra¬ 
ma togram untif the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the chamber, mark the $olvent front, allow the piąte to air- 
dry, and examme under short-wavelength UV light: the Rf 
values of the principal spots obtained from the test solution 
correspond to those obtained from the Standard Solutions. 
BacterlaJ Endotoxlns Test (85)—It contains not morę 
than 0.07 USP Endotoxin Unit per mg of comblned 
tiletamine and zolazepam equivalents. 

Sterllity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined, 
pH (791): between 2.0 and 3.5, when constituted as di¬ 
rected in the labeling. 

Water Determinatfon, Method I <921): not morę than 
20 mg In a Container containing the equivalent of 250 mg 
of tiletamine and 250 mg of zoTazepam. 

Other reguirements— It meets the requirements under In- 
jections and implanted Drug Products (1) and for Uniformity of 
Dosoge Units (905). 

Assay— 

fniemal standard solution— Prepare a solution of te- 
traphenylethylene in chloroform containing 10 mg per mL. 

Standard preparation—Trmsfer aecurateiy weighed quan- 
tities of about 116 mg of USP Tiletamine Hydrochloride RS 
and 113 mg of USP Zolazepam Hydrochloride RS to a 
250-ml fiask, add 2 mL of water, and swirl to dissolve, Add 
30 mL of Alka linę boro te buffer ; phi 10.0 (see Buffer Solutions 
in the section Reagents , Indkators, and Solutions), and swirl 
Add 5.0 mL of Internat standard solution and 95.0 mL of 
chloroform, and shake by mechanical means for 30 minutes. 
Allow the phases to separate, and use the chloroform layer 
as the Standard preparation. 

Assay preparation— Constitute a Container of Tiletamine 
and Zolazepam for Injection with the vo!ume of water sped- 
fied in the labeling. Transfer an aecurateiy measured volume 
of the resultant solution, equivalent to about 100 mg of 
tiletamine and 100 mg of zolazepam, to a 250-mL fiask. 

Add 30.0 mL of Atkaline borate buffer, pH 10.0 (see Buffer 
Solutions in the section Reagents , Indkators , and Solutions ), 
and swirl. Add S.O mL of Interna! standard solution and 
95.0 mL of chloroform, and shake by mechanical means for 
30 minutes. Allow the phases to separate, and use the chlo¬ 
roform layer as the Assay preparation . 

Chromatographic system (see Chromatography <621»—The 
gas chromatograph is equipped with a ffame-ionization de- 


tector and a 2-mm x 1.24-m column that contains 3% 
phase G2 on 100- to 120-mesh support SI AB. Helium is 
used as the carrier gas flowing at a ratę of about 40 ml per 
minutę. The column temperaturę is maintarned at about 
150° for 0.5 minutę after injection and t$ programmed to 
rise to 230° at a ratę of 10° per minutę. The mjector port is 
maintained at 160 D and the detector at 250*. Chromato¬ 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.4 for tiletamine, 0.8 for zolazepam, and 
1.0 for tetraphenyiethylene. 

Procedurę—Separately inject eaual volumes (about 2 pL) 
of the Standard preparation and the Assay preparation mto 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calcu late the 
ouantity, in mg, of tiletamine (CizHi ? NOS) in each mL of 
the constituted solution taken by the formula: 

(22133/259.79)(W/V)(Ru/ Rs) 

in which 223.33 and 259.79 are the mofecular weights of 
tiletamine base and tiletamine hydrochloride, respectively; W 
is the weight, in mg, of USP Tiletamine Hydrochloride RS 
taken to prepare the Standard preparation; V is the volume, 

3n ml, of the constituted solution taken to prepare the Assay 
preparation; and Ru and R$ are the peak area response ratios 
of the tiletamine peak to the tetraphenyiethylene peak ob¬ 
tained from the Assay preparation and the Standard prepara- 
tion , respectively. Calculate the guantity, in mg, of zo¬ 
lazepam (C^Hi 5 FN40) in each mL of the constituted 
solution taken by the formula: 

(2B63V322J7)(W/V)(Ru 1 Rs) 

in which 286.31 and 322.77 are the moletular weights of 
zolazepam base and zolazepam hydrochloride, respectively; 
W is the weight, in mg, of USP Zolazepam Hydrochloride RS 
taken to prepare the Standard preparation; V is the volume, 
in ml, of the constituted solution taken to prepare the Assay 
preparation; and R u and R$ are the peak area response ratios 
of the zolazepam peak to the tetraphenyiethylene peak ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
t/on, respectlvely. 


Tilmicosin 



CyfcNiOti 869.13 

Tylosin, 4A-0-def2,6-dideoxy-3-C-methyl-a-L-rifeo- 
' hexopyranosy])-20-deoxo-20-(3,5-dimethyl-1 -piperidinyl)-, 
20 (as)-. 

4 A -0-de(2,6-Dideoxy-3-C-methyl-a-L-r/fao-hexopyranosyl)* 

20-deoxo-20-(a's-3,5-dimethylpiperidino)-tyiosin 

[108050-54-0]. 

» Tilmicosin contains not less than 85.0 percent 
of C«t 6 HaoN 20 i 3 , calculated on the anhydrous ba- 
sis. The eon tent of tilmicosin c/s-isomers is be¬ 
tween 82.0 percent and 88.0 percent, and the 
content of tilmicosin trans -isomers is between 





12.0 percent and 18.0 pereent of total 

CiićHeoN20i3. 

Caution: Tilmicosin is irntating to the eyes and 
may cause allergic reaction. Avoid contact, 

Packaging and storage —Preserve fn welf-closed, light-re- 
sistant contalners. Avoldexcessive heat. 

Labeling—Labę! it to inditate that it is for veterinary use 
only. 

USP Reference standard; <11) — 

USP Tilmicosin RS 

Identification— 

A: tnfrared Absorption (197K), 

B: The chromatogram of the Assay preparation obtained 
as directed in the Assay exhibits peaks for the tilmicosin 
transA somer and the tilmicosin as-fsomer, the retention 
times of which correspond to those exhibited in the chro¬ 
matogram of the Standard preparation obtained as directed 
in the Assay. 

Water Determination, Method i (921 >: not morę than 
5.0%, 20 mL of a mixture of methanol and pyridine (4:1) 
containing 10% of imidazole being used in place of metha¬ 
nol in the titration ves$el. 

Related compounrfs— 

Dibutylammonium phosphate buffer and Diluent —Prepare 
as directed in the Assay. 

Soiution A —To 700 ml of water add 25 mL of Dibutylam¬ 
monium phosphate huffer t dilute quantitatively with water to 
1 L, and mix. Degas before use. 

Soiution fr—Use degassed acetonitrile. 

Mobile phase —Use variable mrxtures of Soiution A and So¬ 
iution B as directed for Chromatographic system > Make ad- 
justments if necessary {see System Suitability under Chroma- 
iogmphy (621». 

Standard sołutkm —Dis sol ve an a cc u ratę ly weighed quan- 
tity of USP Tilmicosin RS in acetonitrile to obtain a soiution 
having a known concentration of about 0.25 mg per mL, 
sontcating ff necessary to dissolve. Transfer 5-0 ml of this 
soiution to a 25-mL vofumetric fiask, dilute with Diluent to 
volume, and mix. 

Test so/ut/or?—Transfer about 200 mg of Tilmicosin, accu- 
rately weighed, to a 50-mL volumetric fiask, add 10 mL of 
acetonitrile, and sonicate briefly to dissolve. Dilute with Dilu¬ 
ent to volume, and mtx. [notę—U se this soiution within 
24 hours.] 

Chromo tographic system {see Chromatography (621))—The 
liguid chromatograph is eaulpped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI and is programmed for gradient elution by deJivering a 
mixture or Soiution A and Soiution B In a ratio of 82:18 ini- 
tially, and by continuously varying the mixture linearly over 
a period of 30 minutes until the finał ratio is 60:40- The flow 
ratę is about 1*1 mL per minutę, Chromatograph the Stan¬ 
dard soiution , and record the responses as directed for Proce¬ 
durę; the relative retention times are about 0,9 for the 
tilmicosin trans- isomers (two incompletely resolved peaks), 

1.0 for the tilmicosin cisAs omer, and 1.1 for the tilmicosin 
ds-8-epimer. 

Procedurę—Separately Inject equal volumes (about 10jiL) 
of the Standard soiution and the test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
area responses for the major peaks. Calculate the percent- 
age of each related compound in the portion of Tilmicosin 
taken by the formula: 

5(CP f W)(rd fs) 

in which C is the concentration, in mg per mL, of USP 
Tilmicosin RS In the Standard soiution; P is the designated 
potency, in pg per mg, of tilmicosin in the USP Tilmicosin 


RS; W is the weight, in mg, of Tilmicosin taken to prepare 
the Tesf soiution; r c is the area response of the individual 
related compound peak, other than those obtained for 
tilmicosin trom-isomers, trlmrcosin ds-isomer, and tilmicosin 
c/s-8-epimer; and r, is the sum of the peak area responses 
for the tilmicosin trans- isomers, the tilmicosin ds-isomer, 
and the tilmicosin ds-S-epimer obtained from the Standard 
soiution. Not morę than 3% of any indivtduał related com¬ 
pound, calculated on the anhydrous basis, is found, and the 
sum of all the related compounds is not morę than 1Q%, 
calculated on the anhydrous basis. 

Assay— 

Dibutylammonium phosphate buffer— Add, with stirring, 

70 tiL of dilute phosphonc acid {1 in 10) to 16.8 mL of 
dibutylamine. AIlow to cool, and adjust with phosphonc 
acid to a pH of 2.5 ± 0,1, Diiute with water to 100 mL, and 
mix. 

Mobile phase— To 700 mL of water, add 115 mL of aceto¬ 
nitrile, 55 ml of tetrahydrofuran, and 25 mL of Dihutylam* 
monium phosphate buffer . Dilute with water to 1000 ml, and 
mix. Each component may be degassed before use, or the 
MoDile phase may be sparged with helium for 2 minutes 
before use. Storę the Mobile phase In a sealed Container 
when not in use. Make adjustments if necessary (see System 
Suitability under Chromatography (621)). [ngte— Decreasing 
the proportion of acetonitrile or tetrahydrofuran inereases 
resolution.] 

Diluent —To 900 mL of water, add 5.71 g of phosphonc 
acio, adjust with 12.5 N sodium hydroxide to a pH of 2.5 ± 
0.1, dilute with water to 1000 mL, and mix. 

Standard preparation— Transfer about 25 mg of USP 
Tilmicosin RS, accurately weighed, to a 50-mL volumetric 
fiask, add 10 mL of acetonitrile, and sonicate to dlssolve. 
Dilute with Diluent to volume, and mlx. [notę —Use this so- 
lution on the day prepared.] 

Assay preparation —Transfer about 25 mg of Tilmicosin, 
accurately weighed, to a 50-mL volumetric fiask, add 10 mL 
of acetonitrile, and sonicate to dissolve. Dilute with Diluent 
to volume, and mix, [NOTĘ —Use this soiution on the day 
prepared.] 

Chromatographic system (see Chromatography (621))—The 
Uquid chromatograph is eguipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The fiow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation , and record the responses as di¬ 
rected for Procedurę: the relative retention times are about 
0.8 for the tilmicosin trons-isamers and 1.0 for the tilmicosin 
c/s-isomers [notę —Tilmicosin ds-isomer and tilmicosin ds- 
8-epimer co-elute in this chromatographic system]; the reso- 
lutfon, R , between the tilmicosin transAsomers peak and the 
tilmicosin ds-isomers peak is not less than 1.25; the talling 
factors for the peaks are not less than 0.7 and not morę 
than 2; and the relative standard deviation for repllcate in- 
jections is not morę than 2.0%. 

Procedurę— Separately inject egual volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the area responses for the major peaks. Calculate the 
ąuantity, in pg, of tilmicosin trans- and ds-isomers In the 
portion of Tilmicosin taken by the formula: 

50 (CP/W)(r f /r$ 

in which C is the concentration, In mg per mL, of USP 
Tilmicosin RS in the Standard preparation; P is the desig¬ 
nated potency, in jig per mg, of the relevant (tram or c/s) 
tilmicosin isomers in the USP Tilmicosin RS; W is the wdght, 
in mg, of Tilmicosin taken to prepare the Assay preparation; 
n Is tne peak area response for the relevant (trans or cis ) 
tilmicosin isomers obtained from the Assay preparation; and 
rj is the peak area response for the relevant (trans or c/s) 
tilmicosin isomers obtained from the Standard preparation. 
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Calculate the percentage of tilmicosin (C^He^On) in the 
portion of Tilmicosin taken by the formula: 

0,1 (trans + c/s) 

in which trans and cis are the guanttties, in pg per mg, of 
tilmicosin trans-isomers and tilmicosin cis -isomers in the 
Tilmicosin, as determined above. Calculate the percentages 
of tilmicosin trans -isomers and tilmicosin ds-isomers taken 
by the formula: 

100 isomer/ (trans + c/s) 

in which isomer is the guantity, in pg per mg, of either the 
tilmicosin transAsomers or the tilmicosin ds-isomers in the 
Tilmicosin, as determined above. 


Tilmicosin Injection 

» Tilmicosin Injection is a steriie solution of 
Tilmicosin in a mixture of Propylene Glycol and 
Water for Injection, and is solubtlized with the aid 
of Phosphoric Add. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of tilmicosin (C^HsoN^Ois). 

Padcaging and storage—Preserve as described in Packag - 
ing and Storage Requirements (659), injection Packaging; pro- 
tect from llghl Storę at or below 30°. 

Labeling— Label the Injection to Indicate that it Is for veter- 
inary use only, 

USP Reference standard* (11)— 

USP Endotoxin RS 
U5P Tilmicosin RS 

Identificatiofu—The chromatogram of the Assay prepara- 
tion obtained as directed in the Assay exhibits major peaks 
for the tilmicosin trans-isomers and the tilmicosin c/s-iso- 
mers, the retenlion limes of which correspond to those ex- 
hibited in the chromatogram of the Standard preparadon 
obtained as directed in the Assay. 

Bacterial EndoŁoxins Test (85)-—ft contains not morę 
than 0.5 USP Endotoxin Unit per mg of tilmicosin. 


Omnge to read: 

Sterility Tests <71 >—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste~ 
rility of the Product to be Examined f except that the test mix- 
ture is prepared as Folio ws. Transfer aseptically 1 mL from 
each of 20 containers to a vessel containing 200 ml of a 
mixture containing 2 mL of polysorbate 20 in *Buffer BJ6 
(see Antibiotięs—MicrobialAssays (81), Media and Solutions, 
Solutions , Buffers). 9 (CN l-Mły-2017) After that solution has been 
filtered, wash the filier with three 100-mL porfions of the 
same solution, instead of Diluting Fluid A. 

P H (791): between 5.5 and 6.5. 

Particulate Matter in Injections (788)—Use the proce¬ 
durę under Microscopic Particie Count Test; not morę than 
50 particie* per ml that are egual to or greater than 10 pm 
in effective spherical d lam eter, and not morę than 5 parti¬ 
cles per mL that are equal to or greater than 25 um in 
effective spherical diameter are found. 

Content of propylene glycol— 

internal standard solution —Prepare a solution of 
pentadecane in acetone containing about 0,5 mg per mL, 
Standard solution —Transfer about 125 mg of propylene 
glycol, accurately weighed, to a 100-mL volumetric fiask, 


dilute with acetone to volume, and mix. Mix equal, accu- 
ratefy measured volumes of this solution and the Internal 
standard solution. This solution contains about 0.625 mg of 
propylene glycol per mL. 

Test solution— Transfer an accurately measured volume of 
Injection, equlvalent to about 250 mg of propylene glycol, 
to a 200-mL volumetric fiask, dilute with acetone to volume, 
and mix. Mix egual, accurately measured volumes of this 
solution and the Internai standard solution. 

Chromatographic system (see Chromatography <621))— J The 
gas chromatograph is equlpped with a flame-ionization de- 
tector and a 0.53-mm x 15-m fused siiica column that has 
liqusd phase G16 bonded to the inner surface at a thickness 
of 1 pm. The injection port and the detector błock are 
maintained at about 250°, and the column is maintained at 
a temperaturę of about 1 00°. Helium is used as the carrier 
gas at a flow ratę of about 15 mL per minutę. Chromato¬ 
graph the Standard solution, and record the peak responses 
as directed for Procedurę; the relative retention times are 
about 0.6 for pentadecane and 1.0 for propylene glycol, the 
resolution, R, between the pentadecane peak and the pro¬ 
pylene glycol peak is not less than 7.0, and the reiative stan¬ 
dard deviation for replicate injecfions is not morę than 
2.0%. 

Procedurę—Separately inject equa! volumes (about 1 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
area responses for the major peaks, Calculate the guantity, 
in mg, of propylene glycol in each ml of the Injection taken 
by the formula: 

400 (C/V)(Ru/Rs) 

in which C is the concentration, in mg per mL, of propylene 
glycol in the Standard solution , V is the volume, m mL, of 
Injection taken, and Ru and R$ are the ratios of the propyl¬ 
ene glycol peak area response to the pentadecane peak area 
response obtained from the Test solution and the Standard 
solution , respectively. Between 80,0% and 120.0% of the 
labeled amount of propylene glycol is found. 

Assay— 

Dibutylammonium phosphate buffer—To 700 mL of water, 
add 1 68 mL of drbutylamrne. Add phosphoric add slowly 
until the dibutyiamine is just disso]ved, stirring vigorously 
d u ring the additlon, Al Iow to coof, and adjust with phos¬ 
phoric add to a pH of 2.55 ± 0.05. Dilute with water to 
1000 mL, mix, and filter under vacuum. 

Mobile phase —To 700 mL of water, add 115 mL of aceto- 
nitrrle, 55 mL of tetrahydrofuran, and 25 mL of Dibutyiam- 
monium phosphate buffer. Dilute with water to 1000 mL, and 
mix. Eaen component may be filtered before mixing, or the 
Mobile phase may be filtered, minimizing solvent evapora- 
tion. Storę the Mobile phase in a sealed Container when not 
in use. Make adjustments if necessary (see System Suitabitity 
under Chromatography (621)). 

Diiuent—lo 700 mL of water add 200 ml of acetonitrife 
and 25 mL of Dibutylammonium phosphate buffer , dilute with 
water to 1000 ml, and mix. 

Standard preparation —Quantitatively disso!ve an accu¬ 
rately weighed guantity of USP Tilmicosin RS in acetonitrile 
to obtain a solution having a known concentration of about 
2,5 mg per mL. Transfer 4.0 mL of this solution to a 20-mL 
✓olumetnc fiask, add 10 mL of water, and 0.5 mL of Dibutyl¬ 
ammonium phosphate buffer , dilute with water to volume, 
and mix. 

Assay preparation— Transfer an accurately measured vob 
li me of Injection, equlvalent to about 300 mg of tilmicosin, 
to a 30-mL volumętne fiask, dilute with Diluent to volume, 
and mix. Transfer 5,0 mL of this solution to a 100-mL volu- 
metric fiask, dilute with Diiuent to vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
iquid chromatograph is eguipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um packlng 
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LI. The flow ratę is about 1.1 mL per minutę. Chromało- 
graph the Standard preparation f and record the responses as 
directed for Procedurę: the relative retention times are about 
0-8 for the tilmicosin frans-isomers and 1.0 for the tilmicosin 
ris-isomers, the resolution, /?, between the tilmicosin trans - 
isomers peak and the tilmicosin cis- isomers peak is not less 
than 1,25, the tailing factors for the peaks are not less than 
0.7 and not morę than 2, and the relative standard devia- 
tion for replicate injections is not morę than 1,5%. 

Procedurę —Separately inject equai voJumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calcu late the 
quantity, in mg, of each of the tilmicosin isomers in each 
mL of the Injection taken by the formula: 

Q.6(CP / V)(ri / r$) 

in which C Is the concentration, in mg per ml, of USP 
Tilmicosin RS in the Standard preparation , Pi s the potency, 
in per mg, of the relevant (trans or as) tilmicosin isomers 
in the USP illmicosin RS, V is the volume of Injection taken 
to prepare the Assay preparation , n is the peak response of 
the relevant tilmicosin isomers obtained from the Assay 
preparation, and n is the peak area response for the relevant 
(trans or cis } tilmicosin isomers obtained from the Standard 
preparation. Calailate the ouantity, in mg, of CjńH fl oN 20 n tn 
each mL of the injection taken by adding the quantities, in 
mg per mL, of c/s- and trom-isomers found. 


Timoiol Maleate 



C, 3 H m N40 3 S ■ C,H«0, 432.49 

2-Propanol, 1 -[(1,1 -dimethylethyl)ammo]-3- 

[[4-(4-morphafinyJ)-1,2,5-thiadiazoL3-y[]oxy]-, (5)-, (Z)- 

2- butenedfoate (1:1) (salt); 

(-)-l -(tert-Butylamino)-3-[(4-morpholinO’1,2,5-thiadiazol- 

3- yl)oxy]-2-propanol maleate (1:1) (salt) [26921-1 7-5]. 

DEFiNITiON 

Timoiol Maleate contains NLT 98.0% and NMT 102.0% of 
timoiol maleate (C 11 H 24 N 4 O 3 S • C 4 H.,0 4 ), calculated on the 
dried basis, 

IDENTIFICATION 
9 A. INFHARED ARSORPTION (197M) 

® B, ULTRAVIQLET ABSORPTION 097U) 

Analytical wavelength: 294 nm 

Sample sofution: 25 pg/mL in 0.12 N hydrochloric add 
Acceptance criteria; AbsorptMties, calculated on the 
dried basis, do not drffer by morę than 3.0%. 

• C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Dilute 0.5 mL of tnfluoroacetic add with 
water to 1 L. 

Solution B: Dilute 0.5 mL of tnfluoroacetic add with 
acetonitriie to 1 L, 

Mobile phase: See Tobie 1 . 


Tobie 1 


Time 

Solution A 

Solution B 

(min) 


C%) 

0 

__ 

84 

J6 

2.4 

84 

16 

8 

20 

BO 

8.1 

84 

16 

11 

84 

16 


Diluent: Methanol and water (60:40) 

System suitability solution: 100 pg/mL of USP Ttmolof 
Maieate RS and 10 pg/mL of USP Timoiol Related Com- 
pound D RS in Diluent 

Standard solution; 100 pg/mL of USP Timoiol Maleate 
RS in Diluent 

Sample solution: lOOpg/mL of Timoiol Maleate in 
Diluent 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 

Column; 2.1-mm x 10-cm; 2.6-jim packing LI 
Flow ratę: 0,4 mL/min 
Injection volume: 2.5 |iL 
Autosampler temperaturę: 4° 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reąuirements 
Tailing factor: NMT 2.0, Standard solution 
Resolution: NLT 2 between timoiol and timoiol re¬ 
lated compound D, System suitability solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Sampjes: Standard solution and Sample solution 
Calcu late the percentage of timoiol maleate 
(C 13 H 24 N.,03S - CjH 4 Q 4 ) in the portion of Timoiol 
Maleate taken: 

Resuit - (rt//ó) x ( Q/Cu ) x 100 

fu = peak response of timoiol from the Sample 
sofution 

r s = peak response of timoiol from the Standard 
sofution 

Ci - concentration of USP Timolof Maleate RS in 
the Standard solution (pg/mL) 

Cu = concentration of Timoiol Maleate in the 
Sample sofution (pg/mL) 

Acceptance criteria: 98,0%“102.0% on the dried basis 

IMPURITIES 

• Residue on ICNmoN (281): NMT 0.1% 

Deiete the foUowing: 

# * Heaw Metals, Method II (231): 20 ppm* 

* ORCANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographk system: Proceed as directed in the 
Assay. 

System suitability solution: lOOjug/mL each of USP 
Timoiol Maieate RS, USP Timoiol Related Compound B 
RS, USP Timoiol Related Compound C RS, USP Timoiol 
Related Compound D RS, USP Timoiol Related Com¬ 
pound £ RS, and USP Timoiol Related Compound F RS 
in Diluent [Notę— Prepare fresh and analyze immedi- 
ately as USP Timoiol Related Compound E RS degrades 
raprdly.] 

Standard solution; 1 pg/mL of USP Timoiol Maieate RS 
and 4 pg/mL each of USP Timoiol Related Compound B 
RS, USP Timoiol Related Compound C RS, USP Timoiol 
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Reiated Compound D RS, USP Timolol Related Com- 
pound E RS, and USP Timolol Related Compound F RS 
in Diluent, Sonicate if needed for 0.5 min. 

Sample soiution: 1 mg/ml of Timolol Maleate in 
Diluent 

System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

Suitability reguirernents 

Resolution: NLT 2,0 between timolol and timolol re¬ 
lated compound D, System suitability soiution 
Relative standard deviation: NMT 4.0% for timolol, 
Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentaae of each specified Impurity in 
the portion of Timolol Maleate tafcen: 

Result = (fy/fj) x (Cs/Cu) x 100 

fu = peak response of each specified impurity from 
the Suirtple soiution 

r$ = peak response of the corresponding USP 
Reference Standard from the Standard 
soiution 

C s = concentration of the corresponding USP 

Reference Standard in the Standard soiution 
(pg/mL) 

Cu = concentration of Timolol Maleate in the 
Sample soiution (pg/mL) 

Calculate the percentage of any individual unspecified 
impurity in tne portion of Timolol Maleate taken: 

Result = (rjrs) x (Cs/Cu) x 100 

Tu = peak response for any individual unspecified 
impurity from the Sample soiution 
rj - peak response of timolol from the Standard 
soiution 

Cs - concentration of USP Timolol Maleate RS in 
the Standard soiution (pg/mL) 

Cu = concentration of Timolol Maleate in the 
Sample soiution (pg/mL) 

Acceptance criteria: See Tobie 2, Disregard any impu- 
nty peaks less than 0.05%. 


Tubie Z 


Name 

Refathre 

Re tent i ort 
Time 

Acceptance 
Criteria, 
NMT (%) 

Timolol reiated compound B 

0.5 

0,4 

Timolol related compound D 

0.8 

0.4 

Timolol maleate 

1.0 

_ 

Timolol related compound E 

1.4 

0.4 

Timolol related oomoound C 

1.8 

0.4 

Timolol related comoound F 

2.0 

0.4 

Unspecified imouritv 

__ 

0.10 

Total imourities 

— 

1.0 


SPECiFIC TESTS 

* OPTICAL ROTATION, Specific Rotation (781S) 

Sample soiution: 50 mg/ml of Timolol Maleate in 1.0 
N hydrochloric atid 

Acceptance criteria: -11.7° to -12.5° (K = 405 nm) 

* PH (791) 

Sample soiution: 20 mg/mL of Timolol Maleate in 
water 

Acceptance criteria: 3,8^43 

* Loss on Drying (731) 

Analysis: Dry under vacuum at 100 s to constant 
weight. 


Acceptance criteria: NMT 0.5% 

ADDITSONAL REQUIREMENT5 

• Packaging and Storage: Preserve in well-dosed 
containers. 

• USP Reference Standards (11) 

USP Timolol Maleate RS 
USP Timolol Related Compound B RS 
B-tferf-SutylaminoJ^^-morphoiino-I^^S-thiadiazol* 
3 -ytaxy)prapan-l-oL 
C^H^nAs 316.42 
USP Timolol Related Compound C RS 
N-(tert-Butyl)-2 # 3-bi5(4-morpholino-l,2,5-thiadiazol- 
3-yloxy)propan-l -aminę. 

485.19 

USP Timolol Related Compound D RS 
4-MGrpholino-1,2,5-thiadiazol-3-ol. 

C & H,N 7 0,S 187.22 

USP Timolol Reiated Compound E RS 
(5)-3-(fe/1-B utyłam ino)-1 -(4-morpholino-l ,2,5-thiadiazol 
3-yloxy)propan-2-yl hydrogen maleate. 

C 17 H 26 N 4 O ó S 414.48 
USP Timolol Related Compound F RS 
3-Chloro-4-morpholino-1,2,5-thiadiazol. 

C 6 H a CINiOS 205.67 


Timolol Maleate Ophthalmic Soiution 

» Timolol Maleate Ophthalmic Soiution ls a ster- 
ile, aqueous soiution of Timolol Maleate. It con- 
tains an amount of Cnh^NUChS ■ C 4 H 4 O 4 equiva- 
lent to not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
timolol (Ci 3 H 2 4 N 4 0 3 S). 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Timolol Maleate RS 

Identification —Dilute a suitable guantity of Ophthalmic 
Soiution with water to obtain a soiution having a concentra- 
t on of about 20 pa of timolol per mL: the UV absorption 
spectrum of the soiution so obtained exhibits maxima and 
minima at the same wavelengths as that of a similar prepa¬ 
rat ion of USP Timolol Maleate RS, concomitantly measured. 
Sterility Tests (71): meets the reguirements. 
pH (791): between 6.5 and 7.5. 

Assay*— 

J yH 2.8 phosphate buffer —Dissolve 11,1 a of monobasic 
ium phosphate in 1000 ml of water, aajust with phos* 
phoric acid to a pH of 2.8 ± 0.05, filter, and degas. 

Diluent — Prepare a mixture of acetonitrile and pH 
2,8 phosphate buffer (2:1), 

Mobile phase-^ Prepare a mrxture of pH 2.8 phosphate 
buffer and methanol (65:35). Make adjustments if necessary 
(see System Suitability under Chromotography (621)). [notę — 
Minimize the time tne Reference Standard, the Ophthalmic 
Soiution, the standard stock soiution, the Standard prepara - 
t:on, and the Assoy preparatbn are exposed to direct light.] 
Standard prepara f/on—Transfer about 34 mg of USP 
Timolol Maleate RS, accurately weighed, to a 25-mL volu- 
metric fiask, dissolve in and dilute with water to volume, 
and mlx. Transfer 5.0 mL of this stock soiution to a 50-mL 
volumetric fiask, add 15 mL of Diluent, dilute with water to 
volume, and mix. 

Assoy preparotion— Transfer an accurately measured voh 
ume of Ophthalmic Soiution, equivalent to about 5 mg of 
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timolol, to a 50-mL volumetric fiask, add 15 mL of Diluent, 
dilute with water to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
Nquid chromatograph is eauipped with a 295-nm detector 
and a 4,6>mm x 15-cm column that contains S-pm packing 
LI. The column temperaturę is maintained at 40°, and the 
flow ratę is about 1 .2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the tailing factor is not morę than 2.0, 
the column eff i ciency is not less than 3600 theoretical 
plates, and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 

Procedurę —Separately inject equal vo!umes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak area responses for the major peaks. Calculate 
the quantily, In mg, of timolol (CuHj^RiOjS) in each mL of 
Ophthalmic Solution taken by the formula: 

(316.43 / 432.49)(50C/ V)(r u / r s ) 

in which 316.43 and 432.49 are the molecular weights of 
timolol and timolol maleate, respectively, C is the concentra- 
tion, in mg per mL, of USP Timolol Maleate RS in the Stan¬ 
dard preparation, V is the vo!ume, in mL, of Ophthalmic 
Solution taken, and r u and rs are the peak area responses of 
the timolol peaks obtained from the Assay preparation and 
the Standard preparation, respectively. 


Timolol Maleate Tablets 


DEFINITION 

Timolol Maleate Tablets contain NLT 90.0% and NMT 
HO.0% of the labeled amount of timolol maleate 
(CuHa4N<Oi5 ■ C<H40 4 >, 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* B, The UV (or UV-Vis) spectrum of the major peak of the 
Sample solution corresponds to that of the Standard solu- 
tion f as obtained in the Assay . 

ASSAY 

* Procedurę 

Solution A: Transfer 0.5 ml of trifluoroacetic add to a 
T-L volumetric fiask and dilute with water to yolume. 
Solution B: Transfer 0.5 mL of trifluoroacetic acid to a 
1-L volumetric fiask and dilute with acetonitrile to 
voiume. 

Mobile phase: See Table h 


Table 1 


Time 

(mini 

Solution A 

(%1 

Solution B 

m 

0,0 

84 

16 

2.4 

84 

16 

a 

20 

80 

BJ 

84 

16 

11 

84 

16 


Buffer: Transfer 11.04 g of monobastc sodlum phos- 
phate to a 1-L yolumetric ffask and dilute with water to 
volume. Adjust with phosphorfc acid to a pH of 2.8 ± 
0.05. 

Diluent: Methanol and Buffer (20:80) 

System suitability solution: 0.1 mg/mL of USP Timolol 
Maleate R$ and 10.0 pg/mL of USP Timolol Refated" 

r ńlTinm mH Hi im Diliionf Wiith cnniratinn If 


Standard solution: 0.1 mg/mL of USP Timolol Maleate 
RS in Diluent with sonication if neces sary 
Sample solution: OJ mg/mL of timolol mafeate from 
NLT 20 finely ground Tablets (ground with a mortar 
and pestle) in Diluent with sonication if necessary, and 
filtration with 0 . 2 -pm syrlnge fiiters, dtscardtng the first 
2 mL 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 295 nm. For Identification test Ą use a 
diodę array detector in the rangę of 210-400 nm. 
Column: 2.1 -mm x 10-cm; 2.6-pm packing LI 
Flow ratę: 0.4 mL/min 
Injection vofume; TOpL 
System suitability 

Samples; System suitability solution and Standard 
solution 

[NOTE—The refative retention times are listed in Table 
2-1 

Suitability reguiremcnts 

Resolution: NLT 2.5 between timoiol and timoiol re- 
lated compound D, System suitability solution 
Tailing factor: NMT 2.5, Standard solution 
Relative standard dev!atlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
timoiol maleate (CuH^NiOsS ■ GH 4 O 4 ) in the portion 
of Tablets taken: 

Result = (fu/rs) x (Q/Cd) x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - eoncentration of USP Timolol Maleate RS in 
the Standard solution (mg/mL) 

Cu = nominał eoncentration of timolol maleate in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 1 0.0% 

PERFORMANCE TEST5 

* DrSSOLUTION (711) 

Medium: OJ N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Time: 20 min 

Standard solution: USP Timolol Maleate RS in Medium 
Sample solution: Sample per the chapter. Dilute with 
Meritum to a eoncentration that is similar to that of the 
Standard solution . 

Analysis: Determine the amount of timoiol maleate in 
solution in filtered portions of the Sample solution , in 
comparison with the Standard solution , using the proce¬ 
durę In the Assay , 

Toferances: NLI 80% (Q) of the labeled amount of 
timoiol maleate (CnH^N^S- GH 4 O 4 ) is dissolved, 

* UNIFORMITY OF Dosage Units (905): Meet the 

requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Buffer, Diluent, and Chromatographic 
system: Proceed as directed in the Assay. 

System suitability solution: OJ mg/mL of USP Timolol 
Maleate RS and 10 pg/mL of USP Timolol Related Com¬ 
pound D RS in Diluent with sonication if necessary 
Standard solution: 2.0 iio/ml each of USP Timolol 
Maleate RS, USP Timolol Related Compound B RS, and 
USP Timolol Related Compound D RS in Diluent 
Sample solution: 1.0 mq/mL of timolol maleate from 
NLT 20 finely ground Tablets (ground with a mortar 
and pestle) in Diluent with sonication if necessary, and 
iltration with 0 , 2 -pm syringe fiiters, discarding trie first 

7 ml 
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U5P 4U 


System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relalive retention limes are listed in Tobie 
2*] 

Suitability requirements 

Re solution: NIT 3 between timolol and Umolol re¬ 
lated compound D, System suitability solution 
Relatlve standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of timolol maleate related 
compound B and timolol maleate related compound D 
the portion of Tablets taken: 

Result - (r u /rs) x (C s /C y ) x 100 

fu = peak response of each impurity from the 
Somple solution 

n = peak response of each Impurity from the 
Standard solution 

G - concentration of each impurity in the Standard 
solution (mg/mL) 

Cu - nominał concentration of timolol maleate in 
the Sample solution (mg/mL) 

Calculate the percentage of any individual unspecified 
impurity tn the portion of Tablets taken: 

Result - (rvfr$) x (C s /Q) x 100 

ro - peak response of any impurity from the 
Sample solution 

n ~ peak response of timolol from the Standard 
solution 

C 5 - concentration of USP Timolol Maleate RS In 
the Standard solution 

Cu - nominał concentration of timolol maleate in 
the Somple solution 

Acceptance criteria; See Tobie 2 , Disregard any impu- 
rity peaks less than 0.05%* 


Tablc 2 


Nuda 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT £°/<rt 

Timolol related compound B 

0*5 

04 

Timolol related compound D 

0*8 

04 

Timolol 

1*0 

_ 

Any Indiyidual impurity 


0.2 

To tal Imourities 

— 

1.0 


AD Df TI ON At REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed 

containers. 

• OSP REFERENCE Standards (11) 

USP Timolol Maleate RS 
USP Timolol Related Compound B RS 
3-(feff-Butylammo)-2-(4‘morpholino-1,2,5-thiadiazol- 
3 -yloxy}propan -1 -ol* 

CuH^nAs 316*42 
USP Timolol Related Compound D RS 
4“Morpholino-l,2,54hiadiazQ!-3ol. 

C 6 H ? N ? 04 S 187.22 


Timolol Maleate and 
Hydrochiorothiazide Tablets 

DEFINITION 

Timolol Maleate and Hydrochiorothiazide Tablets contain 
NIT 90*0% and NMT 110.0% of the labeled amounts of 
timolol maleate (C 13 H 24 N 4 O 3 S ‘C 4 H 4 O 4 ) and hydmchioro* 
thiazide ^HaCINaOA). 

IDENTIFICATION 
o A. THPN LAYER Chromatography 

Standard solution A: 10 mg/mL of USP Timolol 
Maleate RS in methanol 

Standard solution B: 10 mg/mL of USP Hydrochloro- 
thiazide RS En methanol 

Sample solution: Norminaliy equivalent to 4 mg/mL of 
timolol maleate in methanol prepared as follows. Trans¬ 
fer a portion of powdered Tablets, equiva!ent to about 
20 mg of timolol maleate, to a sultable centnfuge tubę 
contaming about 5 mL of methanol* 

Chromatographic system 
(See Chromatography (62 1), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm iayer of chromatographic silica 
gel mixture 

Application voJume: 3 pL 

Devebping soh/ent system: Chloroform, methanol, 
and ammonium hydroxide (80:20:1) 

Analysis 

Samples: Standard solution A, Standard solution B t and 
Sample solution 

Separately apply Standard solution A t Standard solution 
B t and the Sample solution to a thin-layer chromato¬ 
graphic piąte, and develop the chromatogram untll 
the solvent front has moved three-fourths of the 
length of the piąte. Air-dry, and examine under short> 
wavelength UV light, 

Acceptance criteria: The Rr values of the principal spots 
of the Sample solution carrespond to the principal spots 
of Standard solution A and Standard solution B* 

AS5AY 
* Procedurę 

Buffer: Dissolve 13.6 g of monobask potassium phos- 
phate In 100 mL of water Adjust with phosphoric acid 
to a pH of 3.0 ± 0.05, and fil ter. 

Mobile phase: Acetonitdle, methanol, Buffer f and water 
(160:40:40:760) 

Standard stock solution: OJ mg/mL of USP Timolol 
Maleate RS and (0.1/) mg/mL of USP Hydrochlorothia- 
zide RS, / belng the ratio of the labeled amount, in mg, 
of hydrochiorothiazide to the labeled amount, in mg, of 
timolol maleate per Tablet prepared as follows. To a 
suitabłe amount of each reference materiał in a suitabłe 
volumetnc fiask add 0.05 M monobasic sodium phos- 
phate to 10 % of the finał volume, followed by 25% of 
the finał volume of acetonltrile, Sonicate for 4 min, and 
dii ute with water to volume. 

Standard solution: 0.02 mg/mL of USP Timolol 
Maleate RS and (0.02/) mg/mL of USP Hydrochlorothia¬ 
zide RS, / being the ratio of the labeled amount, in mg, 
of hydrochiorothiazide to the labeled amount, in mg, of 
timolol maleate per Tablet En acetonitrile solution (1 in 
10), from the Standard stock solution 
Sample solution: Nominally equivalent to 0.02 mg/mL 
of timolol maleate from NLT 20 finely powdered Tablets 
prepared as follows. Transfer a portion of the powder, 
equivalent to about 20 mg of timolol maleate, to a 1 -L 
volumetric fiask, add about 100 mL of 0.05 M monoba¬ 
sic sodium phosphate, 125 ml of acetonitrile, and 
100 ml of water, and mix by mechanicaJ means. Alfow 
to stand for 16 h, dilute with water to volume, mix, 

anH 
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Chromatographic system 

(See Chromatogropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 
Column; 4-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 50 uL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for benzothtadiazine 
related compound A, hydrochlorothiazide, and timolol 
maleate are about 0.5, 0 . 6 , and 1 . 0 , respectively.] 

Suitability requirements 

Resolutron: NLT 4.0 between hydrochlorothiazide 
and timolol maleate 

Relative standard deviation: NMT 1.5% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabeled amount of hy¬ 
drochlorothiazide (GHgCINjChS*) in the portion of 
Tablets taken: 

Result = (ry/rs) x (G/G) x 100 

te ~ peak response of hydrochlorothiazide from the 
Sample solution 

r$ - peak response of hydrochlorothiazide from the 
Standard solution 

Cs = concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

G - nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

Calculate the percentage of the labeled amount of 
timolol maleate (CnHzrfNjOjS ■ C 4 H 4 O 4 ) in the portion 
of Tablets taken: 

Result = (te/te) x (Cd Cu) x 100 

fu = peak response of Timolol from the Sample 
solution 

r% - peak response of Timolol from the Standard 
solution 

Cs = concentration of USP Timolol Maleate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of timolol maleate in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-i 10.0% eadi of the la- 
beled amounts of timolol maleate and 
hydrochlorothiazide 

PERFORMANCE TEST5 
« DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 20 min 

Standard solution A: 11 pg/mL of USP Timolol Maleate 
RS in 0.1 N hydrochloric acid 

Standard solution B: A suitable concentration of USP 
Hydrochlorothiazide RS in ethyl acetate 
Sample solution: Fifter a portion of the solution under 
test. 

Blank: 0.1 N hydrochloric acid 

Detector: UV 293 nm for timolol maleate; 270 nm for 
hyd rochlorothiazide 
Anaiysis 

Samples: Standard solution A, Sampie solution, and 
Blank 

Transfer 10.0 mL each of Blank , Standard solution A, 
and Sample solution to three separators, respectiveiy, 
and treat each of the Solutions as follows, Add 
20.0 mL of ethyl acetate, mix for 1 min, allow the 
phases to separate, fil ter the agueous layer into a 
suitable ve$sel for the timolol maleate anaiysis, and 
retain the ethyl acetate layer for the hydrochlorothia¬ 


zide determination. Determme the amount of timolol 
maleate (Ch^ą^OjS ■ GH 4 O 4 ) by comparison of the 
UV absorbances of the agueous layer from the Sample 
solution with that of the agueous layer from Standard 
solution A. Filter the ethyl acetate layer through fil ter 
paper. Determme the amount of hydrochlorothiazide 
(GHaCIN^S*) by comparison of the UV absobances 
of the ethyl acetate layer from the 5omp/e solution 
with that of Standard solution B. 

Tolerances: NLT 80% (Q) of each of the fabeled 
amounts of timolol maleate (CnHz.iN^CteS . GH 4 G 4 ) and 
hydrochlorothiazide (C 7 H 8 GN 3 O 4 S 2 ) is dissolved. 

* Uniformity of Dosage Units (905): Meet the require- 
ments for Content Uniformity for timolol maleate and 
hydrochlorothiazide 

iMPintrms 

ti ORGANIC IMPURITJES 

B uff er, Mobile phase, Sample sofution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
Standard stock solution: 0.5 mg/mL of USP 
Benzothiadiazine Related Compound A RS in methanol 
Standard solution: 0.5 pg/mL of USP Benzothiadiazine 
Related Compound A RS in Mobile phase from the Stan - 
dard stock solution 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolutron: NLT 4.0 between hydrochlorothiazide 
and timofof 

Relative standard deviation: NMT 5.0% 

Anaiysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result - ( fu/rs ) x (G/G) x 100 

Tu - peak response of benzothiadiazine related 
compound A from the Sample sofution 
, r s = peak response of benzothiadiazine related 
compound A from the Standard solution 
G = concentration of USP Benzothiadiazine Ref a te d 
Compound A RS in the Standard solution 
(Mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sample solution (pg/mL) 

Acceptance criteria: NMT 1.0% 

ADD ITI ONA L REQU1R EM ENTS 

* Packaging and Siorage: Preserve in well-closed, light- 
resistant contalners. 

* USP Reference Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-AminO’6*chlorcHl, 3-benzenedisuIfonade. 

GHsCINAiS* 285.73 
USP Hydrochlorothiazide RS 
USP Ti molo! Maleate RS 


Tinidazole 



CaHnN^S 247.27 

1 H-lmidazole, 1 -[2'(ethy!sulfonyl)ethylj-2-methyl-5-nitro-; 
l-[2-(Eihylsulfonyl)ethyf]-2-methyl-S-nitroimidazo)e 
[19387-91-8]. 
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DEFINITION 


Cbange to read: 

Tinidazole contains NLT 98.0% and NMT Al Ó2.0 %ai/5mc> of 
tinidazole {CbHi 3 N 3 0,iSX ealculated on the dried basis. 

IDENTIFICATION 
* A. INFRARED AbSORPTION (197K) 


Deiete the fołlowing: 

A * B. Ultra vi o lei Absorption (197U) 

Sample sofution: lO jig/mL in methanol 
Acceptance arteria: Meets the requiremenLs A(JWjJ 

Add the fołłowing: 

A * B. The retention time of the major peak of the Sompłe 
solution corresponds to that of the Standard sofution, as 
obtained in the Assoy. A ^o 

Deiete the fofiowing: 

*• 0, The Rf va!ue and intensity of the prindpal spot of 
Sampłe solution 2 correspond to those of Standard solution 
1 1 as obtained in Organtc Impurities.Aiww 

A5SAY 


Change to read: 

• Procedurę 

*Mobile phase: Acetonitrile, methanol, and water 
(10:20:70) 

Standard solution: 0.1 mg/mL of USP Tinidazole R5 
repared as follows. Transfer a suitable amount of USP 
inidazole RS to a suitable volumetric fiask and add 
methanol to 10% of the finał volume of the fiask. Dilute 
with Mobile phase to votume. 

Sample solution: 0.1 mg/mL of Tinldazofe prepared as 
follows* Transfer a suitable amount of Tinidazole to a 
suitable volumetrk fiask and add methanol to 10% of 
the finał volume of the fiask. Di lute with Mobile phase 
to volume. 

Chromatographic system 

(See Chromatograpny {621 } f System Suitability.) 

Modę: LC 

Detector: UV 320 nm 

Column: 3,0-mm x 25-cm; 5-j.im packing L7 
FIgw ratę: 0.5 mL/min 
fnjection volume: 20 pL 

Run time: 1.5 limes the retention time of tinidazole 
System suitability 
Sample: Standard solution 
Suitability reaulrements 
Tailing faetor: NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tinidazole (CsHuNiO^S) in 
the portion of Tinidazole taken: 

Resull = (rjrs) x (G/G) x 100 

ru - peak response of tinidazole from the Sample 
sofution 

fi “ peak response of tinidazole from the Standard 
solution 

Cs - concentration of USP Tinidazole RS in the 
Standard solution (mg/mL) 


Cu = concentration of Tinidazole in the Sample 
sofution (mg/mL) 

Acceptance criteria: 98*0%-102*0% on the dried 

basiSiusp^fl 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Deiete the foltowing: 

*• Heavy Metals, Method II (231): NMT 20 ppm# i. 

]an-20?B} 

Change to read : 

* ORGANIC IMPURITIES 

^Mobile phase, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
Standard stock sofution 1: Use the Standard solution 
from the Assoy. 

Standard stock sofution Z: 0.05 mg/mL each of USP 
Tinidazole Related Compound A RS and USP Tinidazole 
Related Compound B RS prepared as follows. Transfer 
suitable amounts of USP Tinidazole Related Compound 
A RS and USP Tinidazole Related Compound B RS to a 
suitable volumetrk fiask and add methanol to 10% of 
the finał volume of the fiask. Dii u te with Mobile phase 
to volume. 

Standard solution: 0.1 pg/ml of USP Tinidazole RS and 
0.2 pg/mL each of USP tinidazole Related Compound A 
RS and USP Tinidazole Related Compound B RS in Mo¬ 
bile phase from Standard stock sofution l and Standard 
stock solution 2 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolution: NLT 2*0 between tinidazole related com¬ 
pound A and tinidazole related compound B 
Re!ative standard deviation: NMT 5.0% for each 
peak 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentages of tinidazole related com¬ 
pound A and tinidazole related compound B in the 
portion of Tinidazole taken: 

Result = (fu/fy) x (Cs/Cu) x 100 

r u = peak response of tinidazole related compound 
A or tinidazole related compound B from the 
Sample solution 

fs = peak response of tinidazole related compound 
A or tinidazole related compound B from the 
5f on dard solution 

C = concentration of USP Tinidazole Related 

Compound A RS or USP Tinidazole Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu = concentration of Tinidazole in the Sample 
sofution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Tinidazole taken: 

Result = (fuM) x (Cs/ Cu) x 100 

r u - peak response of each unspecified impurity 
from the Sample solution 

f$ = peak response of tinidazole from the Standard 
sofution 

Q ~ concentration of USP Tinidazole RS in the 
Standard solution (mg/mL) 

Cu - concentration of Tinidazole in the Sampie 
sofution (mg/mL) 
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Acceptance criteria: See Tabfe 1, Disregard any peak 
less than 0,05%. 


TAbie T 


Name 

Relatke 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Tinidazole related comDound A 

0,6 

0.2 

Tinidazole related compound B 

0.7 

0,2 

Tmidazole 

1.0 

_ 

Anv unsoecified impuritv 

._ 

0,10 

Total Impurities 


0 A 


Al/5fM0 

SPEOIF1C TESTS 


Detete the foliowing: 

A * MELTENC RANGĘ OR TEMPERATURĘ <741): 1 25M 28* AUS p*o 

* Loss on Drying (731) 

Analysis: Dry at 100 D -105° to constant weight 
Acceptance crfteria: NMT 0.5% 

ADDITJONAŁ REQUIREMENTS 

* Packacing and Storace: Preserve in tight contamers, 
protected from light, at controlfed room temperaturę, 

« USP Reference Standards (11) 

USP Tmidazole RS 

USP Tmidazole Related Compound A RS 
2-Methyl-5-nitrotmidaz0le. 

C 4 H 5 N 3 O 2 127.10 
USP Tinidazole Related Compound B RS 
l-(2-Ethyl-sulfonylethyl)-2-methyJ-4-nkroimidazole. 
C8 HbNj0 4 S 247,28 


Tioconazole 


O 



CtiHuCUNiOS 387.71 

1 H-lmida2Qie, 1-[2-[(2-chloro-3-thienyl)methoxy]‘2-(2,4- 
dichlorophenyl)ethyi]-; 

l-f2,4-Dicnloro-[i&-(2‘Chloro-3-thenyl)-oxy]phen- 
ethyl]imidazolo [65899-73-2]. 

DEFIN1TION 

Tioconazole contains NLT 97.0% and NMT 103.0% of 
ĆwHiiĆjNaOS. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B, Procedurę 

Standard solution: 50 mg/ml of USP Tioconazole RS in 
methanoi 

Sample solution: 50 mg/mL of Tioconazole in 
methanoi 

Deveioping solvent system: Chloroform, methanoi, 
and glacial acetic add (40:5:1) 

Visuafizing solution: Di$so!ve 0.85 g of bismuth subni- 
trate in 10 mL of glacial acetic add, and diiute with 
water to 50 mL Mtx 10 mL of this solution, 50 mL pf 
potassium iodide solution (2 in 25), and 20 ml of gla- 

_:_l _i __I -i r%f\ _i 


Chromatographk system 

(See Chromatography (621), Thln-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographie silka 
gel mixture 

Application volume: 10pL 
Analysis 

Samples: Standard solution and Sample solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing cham ber and 
locate the spots on the piąte by viewinęj under short- 
and long-wavelength Uv light after drying the piąte 
at 80° for 5 min. Spray the piąte with Visuoltzing solu- 
tlon , air-dry for 2 min, and over$pray with sodium 
nitrite solution (1 in 20). Air-dry the piąte for 5 min, 
and examlne it for brown spots on a pale yellow 
background. 

Acceptance criteria: The ft F value of Lhe principal spot 
from the Sample salut fan corresponds to that from the 
Standard solution. 

* C. The retention time of the major peak for tioconazole 
of the Sample solution corresponds to that of the Stan¬ 
dard solution , as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, methanoi, and water 
(44:40:28). Degas the solution, and add 2.0 mL of arm 
monium hydroxide to 1120 mL of Mobile phase . 

[Ngte—P repare the MoMe phase fresh daily.] 

Standard solution: 200 pg/mL of USP Tioconazole RS 
in methanoi 

Sample solution: 200 pg/mL of Tioconazole in 
methanoi 

Chromatographk system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 219 nm 

Columm 5-mm x 25-cm; packing LI with a precol- 
umn containrng packing L4 instaTled between the 
pump and the injector. [NOT£—Replace the precolumn 
daily.] 

Flow ratę: Adjust to obtain a retention time of be¬ 
tween 12 and 17 min for tioconazole. 
fnjection stze: 20 pL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theoretical plates, de- 
termined from the anaiyte peak 
Tarling factor: NMT 2.0 for the anaiyte peak 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CjćHuCUNaOS in the Ti¬ 
oconazole taken: 

Result == (ru/r s ) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Tioconazole RS in the 
Standard soiution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97.0%—l 03.0% 

IMPURITIES 
Inorganlc Impurities 

* Residue on iGNmoN (281): NMT 0,2% 

* Chloride and Sulfate, Chioride (221): A G.7-q portion 

ctssolved in methanoi shows no morę chioride than cor¬ 
responds to 0.50 mL of 0.020 N hydrochloric acid 
fO.05%). 
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ujr tu 


Detete the foltowing: 

% Heaw Metajj, Method II (231): NMT 50 ppm# (ot^u *. 

I#v20ia> 

Organie Impurities 
o Procedurę 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assoy. 

Standard solution: Dissolve 1 mg each of USP Tl- 
oconazole Related Compound A RS, USP Tioconazole 
Related Compound B RS, and USP Tioconazole Related 
Compound C RS in 15.0 mL of methanol, and shake 
until the contents are completely drssolved. 

Sample solution: Dissolve 100 mg of Tioconazole in 
15.0 mL of methanol, and shake until the substance is 
completely dissoived* 

Analysts 

Samples: Standard solution and Sample solution 
Caleulate, in tum, the percentages of T-[2,4-dicbloro- 
j3-[(3-thenyl)-oxy]phenethyl]imidazoie hydrochloride 
(tioconazole related compound A), 1-{2,4-dich!ora-/?- 
[(2,5-dtehloro-3-thenyl)-oxy]phenethyl]imidazole hy- 
drochlorlde (tioconazole related compound B), and 
l-[2,4-dichloro-j0-[C 5 -bromo-2-chloro-3-thenyl)-oX“ 
y]phenethyl]imidazole hydrochloride (tioconazole re¬ 
lated compound C) in the portion of Tioconazole 
taken: 


Result s= (ru/rs) x (Wi/Wu) x 100 

Tm - peak response of the related compound from 
the Sample solution 

n = peak response of the related compound from 
the Standard solution 

Wi = weight of the respective USP Reference 
Standard taken to prepare the Standard 
solution (mg) 

Wu = weight of Tioconazole taken to prepare the 
Sample solution (mg) 

Acceptance criteria: The limit of each related com¬ 
pound is NMT 1.0%. 

SPECIFIC TESTS 

• Water Determination, Method I <921): NMT 0*5% 

ADDITIONAL REQUIREMENTS 

® Fackaging and Storage; Preserve in tight containers* 

« USP Reference Standards (11) 

USP Tioconazole RS 

USP Tioconazole Related Compound A RS 
1-[2,4-Dichloro-/T[(3-thenyl}-oxy]phenethyl]imidazole 
hydrochloride. 

CrtHuCla N*OS*HCI 38973 
USP Tioconazole Related Compound B RS 
1-[2 # 4-Dichloro-j8-[(2 # 5-dichloro-3-thenyl)ox- 
y]ufieiłethyl]imidazole hydrochloride. 

CiiHwCUŃiOS.HCI 458*62 
USP Tioconazole Related Compound C RS 
1-|2,4-Dichloro-/T[(5-bromo-2-chloro-3-thenyl>-oxy]- 
phenethyljimidazole hydrochloride* 

Ci 6 HnBiCliN 2 OS * HCI 468.63 


Add the foltowing: 


*Ti$sue Humań Amnion Chorion 
Membranę Dehydrated 

DEFINITION ,. 

Tissue Humań Amnion Chorion Membranę Dehydrated is a 


derived from donated human płaceń tal tissues obtained 
from scheduled Caesarian sections* Using sterile Solutions 
and aseptic techniques, the amniotic membranę is dts- 
sected from the placenta, the amnion and chorion layers 
are separated and then washed, layered, and dried* The 
product is provided in a stenie sheel form. Piacentas used 
to produce Tissue Human Amnion Chorion Membranę 
Dehydrated are obtained from donors that have passed a II 
applicabte donor eligibility reguirements and re!evant 
communicable disease testing. 


SPECIFIC TESTS 

• HlSTOLOGICAL EVALUAT)ON 

Hydration solution: 0.9% (w/y) sodium chloride (NaCl) 

Cryopreservation matrix: Optimum cutting tempera¬ 
turę (OCT) formulation of water-soluble glycois and 
resins 1 

Tissue preparation: Cut a sample of Tissue Human Am¬ 
nion Chorion Membranę Dehydrated NLT 0.5 x 0*5 cm ? 
and NMT 10x1.0 cml Hydrate the sample in 5 mL of 
Hydration solution for 10-30 min. Add a tnin layer oF 
the Cryopreservation mali U i ulu the bot toin of a suilable 
embedding mold^ and freeze on dry ice for 5-10 min 
until the Ćryopreservation matm appears white. Add 
morę Cryopresen/ation matrix on top of the frozen layer, 
and place the tissue sample into the Cryopreservot/on 
matm. Use forceps to arrange the tissue in the Cry¬ 
opresen/ation matńx in the desired orientation for sec- 
tioning. Place the tissue sample and embedding mofd 
on to dry ice for 10-20 min until the Cryupreser/ation 
matrix is completely solid and appears white* fmmedi- 
ately place the frozen błock in a -80° freezer until ready 
for sectioning. 

Cryosectioning: Add a layer of Iiquid Cryopreseryation 
matrix onto the eryostat sample holder of a suitable ery- 
oslat, 3 and then place the frozen Ussue błock onto fhe 
holder in the desired orientation for sectioning. Freeze 
the tissue błock onto the holder in the eryostat section¬ 
ing chamber before trimming the frozen błock* Using 
the eryostat, trim the frozen błock as necessary in 
50-100 pm sections until the tissue sample is accessed. 
5ubsequently, cut 5-jim section(s) of the tissue sample. 
Press each section onto the positively charged side of a 
microscope slide/ 1 aliowing the section to Freeze onto 
the slide. Storę the sections at -80° until use. 

Staining preparation: When ready to stain, thaw the 
frozen slides at room temperaturę for NLT 30 min. Fix 
the tissue slides in ice cold acetone for TO min. Atlow 
the slides to dry at room temperaturę for NLT 30 min. 

• verhoeff staining 

Verhoeff staining solution: Prepare fresh Verhoeff stain 
containing 60 mL of 5% alcoholic hematoxyJin, 24 mL 
of 10% aqueous jferric chloride, and 24 mL of Lugofs 
iodine wórking solution* 5 

Analysis: Place the slides in 100 ml of deionized water 
lwice for 5 min each. Submerge the slides in Verhoeff 
staining solution for 15 min. Place the slides in five 
changes of deionized water until the water appears 
elear, then perform two additional changes in 100 mL 
of deionized water for 5 min each. Dip the slides in 
100 mL of 2% aqueous ferric chloride 10 limes, and 
then allow the stain to differentiate for 60 s until the 
amnion begins to appear gray. Place the slides in two 
changes of 100 mL of deionized water for 5 min each. 
Submerge the slides in 100 ml of 5% agueous sodium 
thiosulfate for 1 min, then submerge the slides in two 


1 A suitable cryopreseryation embedding medium can be obtained from Fisher 
Sdentitic 023-730-571 or a suitable equivaleni. 

? A suitable embedding mókł is Thermo Scientihc Shandon £22-19 or an 
equivafent . ..... ... 

JA suitable eryostat can be obtained from Thermo Scientmc Mierom HM 525 
or a suitable eąuryafent J _ _ _ _ 

*A suitable microscope sfide can be obtained from Fisherbrand SI2-550-15; 
Sjpedrosi or a suitable equlvafent 

> A suitable reagent can be obtained from Poły Scieniific #K059-16OZ or a 
suitable equ»vaSent 






exchange$ of 100 mL of deionized water for 5 min 
each. 

Add 3-4 drops of a mounting solution* * to each slide 
and incubate for 5 min. Carefully place a coverslip 
over the tissue section, taking care not to trap any 
bubbfes under the coverslip. Seal the edges of the 
toverslip with elear nail polish, and storę the slides at 
4° protected from light. 

Image the tissue secttons using a suitable microscope at 
40x magnificalion with brightfield. 

Acceptance criteria: The product must show the pres- 
ence of both the amnion layer and the chorion layer. 
The amnion layer contains a thin, dark staining layer 
followed by light staining throughout the rest of the 
amnion, The chorion layer must show a thin layer of 
light staining followed by dark staining throughout the 
rest of the cnorion. 

* Humań Type IV Collagen Immunostaining 

Phosphate buffered salinę (PBS): 0.01 M phosphate 
buffer, 0,0027 M potassium chloride (KCI), and 0.137 
M sodtum chloride (NaCI), pH 7.4 
1% Rnvine serum albumin (RSA): 500 mg of BSA in 
50 ml of PBS 

Blocking buffer diluent: Add 50 uL of l-octylphenoxy- 
polyethoxyethanol to 48,95 mL of 1% BSA , 

Blocking buffer: 2% (v/v) norm a I goat serum in Block¬ 
ing buffer diluent 

Humań type IV collagen antibody solution: Dilute a 
suitable mouse anti-human type IV collagen antibody 7 
(1:100) in 1% BSA. 

Secondary antibody solution: Dilute a suitable fluor es- 
cent labeled, goat anti-mouse antibody* 1:100 in PBS. 
Sample; A sample of Tissue Humań Amnion Chorion 
Membranę Dehydrated cut to NLT 0,5 x 0,5 cm 2 and 
NMT TO x TO cm 2 and prepared as directed in Histo - 
logical Evaluation (see Tissue prepa radon, Cryosecthning, 
and Staining preparation). 

Analysis: Place the slides in two exchanges of 100 mL 
of PBS for 5 min each. Circle each tissue section with a 
hydrophobic pen to make a hydrophobic ring sur- 
rounding the Sampfe. Place the slides into a humidity 
chamber for the foliowi ng ineubation steps, Add 
50-1 QQpL of Blocking buffer to completely cover each 
tissue section within the hydrophobic ring, and incu¬ 
bate for 20 min. Slot off tne excess Blocktng buffer, but 
do not rinse the slides. Add 50-100 pL of Humań type 
IV collagen antibody solution to completely cover each 
tissue section and rneubate overnrght for 12-24 h at 4°. 
In parallel, prepare a negative control by ineubating a 
Sample with 50-100 juL of 7 % 854 alone without pri- 
mary antibody for the same amount of time followed 
by the same steps described below. Biot off the pri- 
mary antibody or 1% BSA t and rinse the slides by im- 
mersing in two exchanqes of 100 mL of PBS for 5 min 
each. Add 50-100 j.lL or Secondary antibody sofution to 
completely cover each tissue section, and incubate for 
30 min. Biot off the Secondary antibody solution and 
place the slides in two exchanges of 100 mL of PBS for 
5 min each, followed by 100 mL of deionized water 
for 5 min, 

Add 3-4 drops of a mounting solution^ to each slide 
and incubate for 5 min, Carefully place a coverslip 
over the tissue on each microscope slide, taking care 
not to trap any bubbles under the coverslip. Seal the 
edges of the coverslip with elear nail polisn, and storę 
the slides at 4 17 protected from light. 

Image the tissue sections using a suitable fluorescent 
microscope at 4Gx magnification with an exdtation 

* A suitable reagent can be obtained from Eleci/on Mitroscopy Diatome 
n l 7965-10 or a suitable equivalent. 

? A suitable antibody tan be obtained from Abcam tfabć3U Mouse Monocta- 
nal Antibody to Humań Type TV Collagen or a suitable eguivalent 

*A suitable reagent can be obtamed from Life Technologies &A-21054 or a 
suitable equivaFenL 

9 A suitable reagent can be nbtained from Electron Microscopy Diatome 
#17985-10 or a suitable equivalent. 


wavelength of 628 nm and an emission wavelength of 
692 nm. Other optical filters can afso be used to im¬ 
age tissue autofluorescence relative to that seen with 
the specific fluorescence of the collagen type IV stain, 
Acceptance criteria: Tissue Humań Amnion Chorion 
Membranę Dehydrated musi show positive staining for 
haman type IV collagen in the amnion layer and 
throughout the chorion layer. 

■ Ball-Burst Testinc 

Norma) salinę: 0.9% (w/v) sodium chloride (NaCI) 
Sample: Tissue Humań Amnion Chorion Membranę De- 
hyarated with dimensions of NLT 25 x25 mm. [Notę— 
At least five Samples should be tesled for each lot.] Hy- 
drate the Samples in Norma! salinę for NLT 30 mtn. 
[Notę—C omplete the Analysis rapidly so the Sample 
does not dry before testing.] 

Analysis: Center the Sompie between the ball-burst 
specimen clamp plates, Ensure that the test article is fiat 
over the hole of the ball-burst fixture. Trlm the Sample 
if it extends beyond the fixation screws so that the 
Sample rests fiat between the screws. Tighlen the 
screws on the ball-burst fixture on either side of the 
Sample to secure the Sample in place. Place the ball- 
burst attachment m the hole of the ball-burst clamp, 
with the bali of the attachment resting on the Sampfe . 
The potished Steel bali is 6.35 mm in aiameter, and the 
diameter of the test area is 10.7 mm. Place the ball- 
burst specimen damp with the Sample and the ball- 
burst attachment approximately centered on the lower 
compression piąte oj a suitable materials testing 
system. 10 Test the Sample by lowering the upper com- 
resston piston until the Sample fails, at a ratę of 
05 ± 1 3 mm/min. Record the load, in Newtons (N), at 
farlure. 

Acceptance criteria: NLT 0.25 N per Sample 

* Water Determination (921) 

Sample: Weigh a sample of Tissue Humań Amnion 
Chorion Membranę Dehydrated, The test sample 
should be NLT 40 and NMT 100 mg. [NOTE^Multlple 
grafts may be used when needed to create a sample 
size of 40 mg.] 

Acceptance criteria: NMT 15% 

* Sterhjty Tests (71): Meets the requirements 

ADD1TIONAL REQU!REMENTS 

* Packaging and Storace: Tissue Humań Amnion Chorion 
Membranę Dehydrated is packaged and supplied stenie 
in a double pouch configuration, Tissue Humań Amnion 
Chorion Membranę Dehydrated can be stored between 
0 & and 38 c . 

* Labełing: The labeE shows the tissue identificatron num- 
ber, expiration datę, and size of Tissue Humań Amnion 
Chorion Membranę Dehydrated contained in the pouch. 

AU$NQ 


Titanium Dioxide 


TiO, 79.87 

Titanium oxide (TiO^) [1 3463-67-7], 

DEFINITION 

Titanium DioxIde contains NLT 99.0% and NMT 100.5% of 
titanium dioxide (TjOa), calculated on the dried basls. If 
labeled as attenuation grade, then Titanium Dioxide con¬ 
tains NLT 99.0% and NMT 100.5% of TiO*, calculated on 
the ignited basls, Attenuation grade materiał may contain 
suitable coatings, stabilizers, and treatments to assist 
formufation. 


10 A siiiable materids system is the iNSTRON Sedes 5500 Load Frames with a 
Senei 2525 Load Celi or a suitable equivaleni. 
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[NOTĘ-—If labeied as attenuation grade, then a II tests and 
assays are conducted on uncoated, untreated materia!. 

For UV attenuation grade, the test for Loss on Drying does 
not apply. The FDA reauires the content of lead to be 
NMT 10 ppm (pg/g), that of antimony to be NMT 2 ppm 
(pg/g), and that ofmercury to be NMT 1 ppm (pg/g) (21 
CfR 73.1575).] 

IDENTB FBCATION 

® A. 

Sample: 500 mg 

Analysis: Add 5 mL of sulfuric add to the Sample , and 
heat gently, After fumes of sulfur trioxide appear, eon- 
tinue neatmg for a minimum of 10 s. Cool tne suspen- 
sion, and cautiously dilute with water to 100 mL Filter, 
and to 5 mL of the dear filtratę, add a few drops of 
hydrogen peroxide TS. 

Acceptance criteria; A yellow-red to orange-red color 
deve!ops immediately. 

ASSAY 

< PROCEDURĘ 

Sample solution: Transfer 300 mg of Titanium DIox!de 
to a 250-mL beaker. Add 20 ml of sulfuric acid and 
7-8 g of ammonium sulfate. Mix, heat on a hot piąte 
untll fumes of sulfur lrioxide appear, and eon tinue heat- 
ing over a strong flame untii the solution is complete, 
or untii it is apparent that the undissolved residue is 
siliceous maiter Cool, cautiously dilute with 100 mL of 
water, stir, heat ca ref ul fy to boifing whlle stlrring, and 
alfow the insoluble matter to settle. Filter, transfer the 
entire residue to the f ii ter, and wash thoroughly with 
coid 2 N sulfuric add. Dilute the filtrate with water to 
200 mL, and cautiously add about 10 mL of ammonium 
hydroxide. 

Blank: 200 ml of 2 N sulfuric add 
Titrimetric system 
(See Ti tri metry <541).) 

Modę: Direct titration 
Titrant: 0.1 N potassium permanganate VS 
Endpoint detection: Visual 
Analysis: Prepare a zinc amalgam column fn a 25-cm 
jones reductor tubę, pladng a pledget of giass wool in 
the bottom of the tubę, and filling the constricted por- 
tion of the tubę with zinc amalgam p repa red as follows. 
Add 20- to 30-mesh zinc to mercuric-cnloride solution 
(1 in 50), using about 100 mL of the solution for each 
100 q of zinc, and after about 10 min, decant the soiu- 
tion from the zinc, then wash the zinc by decantation. 
Wash the zinc amalgam column with 100-mL portions 
of 2 N sulfuric add untll 100 mL of the washing does 
not decolorize 1 drop of 0.1 N potassium 
permanganate. 

Place 50 mL of fenie ammonium sulfate TS in a 
1000-mL suction fiask, and add 0.1 N potassium per¬ 
manganate untii a faint pink color persists for 5 min. 
Attacn the Jones reductor tubę to the neck of the fiask, 
and pass 50 mL of 2 N sulfuric acid through the 
reductor at a ratę of about 30 mL/min. Pass the Sam- 
ple solution through the reductor at the same ratę, and 
follow with 100 mL each of 2 N sulfuric acid and of 
water. During these operations, keep the reductor 
filled with a solution or water above the upper !evel of 
the amalgam. Taking precautlons against the admis- 
sion of atmospheric oxygen, gradually release the suc¬ 
tion, wash down the outlet tubę of tne reductor and 
the s i des of the rec eiver, and ti tratę immediately with 
Titrant. Perform a blank determmation, and make any 
necessary correction. 

Calculate the percentage of titanium dioxide (Ti O?) in 
the sample taken: 

Resuft ={[(V S - V 3 ) x N x f\lW\ x 100 


1/5 = Titrant volume consumed by the Sample (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F = equivalency factor, 79.88 mg/mEq 

W - Sample weight (mg) 

Acceptance criteria: 99,0%-l 00.5% on the dried basis; 
if labeied as attenuation grade, 99.0%-10Q.5% on the 
ignited basis 

KMPURITIES 

* ArsENIC, Method t ( 211) 

Test preparation: Add 3,0 g of Titanium Dtoxide to a 
250-mL conical fiask fitted with a thermometer and a 
vapor outlet Add 50 mL of water, 500 mg of hydrazine 
sulfate, 500 mg of potassium bromlde, 20 g of sodium 
chloride, and 25 mL of sulfuric add. Arrange to collect 
the evo!ved vapors in 52 mL of water contained in the 
arsine generator fiask, heat the test specimen to 90°, 
and marntain the temperaturę at 90M00 0 for 15 min. 
Add 3 mL of hydrochloric acid to the solution in the 
generator fiask. 

Analysis: Follow the Procedurę in the chapter, omitting 
the addition of 20 mL of 7 N sulfuric add. 

Acceptance criteria: Any red color produced by the 
fet preparation does not exceed that produced by the 
Standard Preparation (NMT 1 pg/g). 

SPECIHC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h 
Acceptance criteria: NMT 0.5% 

* Loss on Ignition (733) 

Sample: 2 g (previously dried sample), If labeied as at¬ 
tenuation grade, 4 g 

Analysis: Ignite the Sample at 800 ± 25° to constant 
weight 

Acceptance criteria: NMT 0.5%; if iabeled as attenua¬ 
tion grade, NMT 13% 

* Water-Soutble Substances 

Sample suspension: Suspend 4,0 g in 50 mL of water, 
mix, and alSow to stand overnight. 

Analysis: Transfer the Sample suspension to a 200-mL 
volumetric fiask, add 2 mL of ammonium chloride TS, 
and mix. If the Titanium Dloxide does not settle, add 
another 2-mL portion of ammonium chloride TS. Allow 
the suspension to settle, dilute with water to votume, 
mix, and pass through a double thickness of fine-poros- 
ity fil ter paper, discarding the first 10mL of the filtrate. 
Collect 100 mL of the dear filtrate, transfer to a tared 
platinum dish, evaporate on a hot piąte to dryness, and 
ignite at a duli red heat to constant weight. 

Acceptance criteria: The residue weighs NMT 5 mg 
(NMT 0.25%). 

* ACID-SOLUBLE SUBSTANCES 

Sample suspension: Suspend 5.0 g in 100 mL of 0,5 N 
hydrochloric add, and heat on a steam bath for 30 
min, with oecastonal stirring. 

Analysis: Pass the Sample suspension through an appro- 
priate fiiter medium untii dear, Wash with three 10-mL 
ortions of 0,5 N hydrochloric acid, Evaporate the com- 
ined filtrate and washings to dryness, and ignite at a 
duli red heat to constant weight. 

Acceptance criteria: The residue weighs NMT 25 mg 
(NMT 0,5%). 

ADDETIONAL REQU1REMENT5 

» Packagjng and Storage: Preserve in well-closed 
containers. 

* Labeling: If intended for UV-attenuation, the materia! is 

labeied as attenuation grade, !f intended for UV-attenua- 
tion, and any added coatings, stabślizers, or treatments 
are used, label it to indieate the name and amount of 
the additives. 
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Tizanidine Hydrochloride 



CsHaCINjS ■ HCI 290.17 

2,1,3-BenzothiadtazoM-amine, 5-thloro-N-(4,5-dihydrQ-1 H- 
imidazol-2-yl)-, monohydrochloride; 
5-Chlor0*4-(2-imidazQ!in-2-y!amino)-2,l,3-benzothiadiazole 
monohydrochloride [64461 -82-1J. 

DEFINITION 

Trzanidrne Hydrochloride contains NLT 98-0% and NMT 
102.0% of tizanidine hydrochloride (CęHaClNsS - HCI), cal- 
culated on the dhed basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention tlme of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C. Identification Tests—General, Chloride (191) 

Sample solution: 10 mg/mL 

Acceptance cnteria: Meets the reguirements of the sil- 
ver nitra te precipitate test 

A5SAY 

* PROCEDURĘ 

Buffer: 6.8 g/L of monobasic potassium phosphate. Ad- 
just with 5.3 N potassium hydroxide to a pH of 7.5 ± 
0.05, K 

Mobile phase: Acetonitrile and Buffer (20:80) 

System suitability solution: 46 iig/mL of USP 
Tizanidine Hydrochloride R5 and 0,12pg/mL of USP 
Tizanidine Related Compound C RS in Mobile phase 
Standard solution: 0.046 mg/mL of USP Tizanidine Hy¬ 
drochloride RS in Mobile phase 
Sample solution: 0,046 mg/mL of Tizanidine Hydro¬ 
chloride in Mobile phase 
Chromatographic system 
(See Chromatograpny (62\), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15-cm; packing L7 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTE—Ihe relative retention times for tizanidine re¬ 
lated compound C and tizanidine are 0.5 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 6 between tizanidine and tizanidine 
refated compound C, System suitability solution 
Tailing factor: NMT 2,0 for tizanidine, Standard 
solution 

Relative standard devration: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calctilate the percentage of tizanidine hydrochloride 
(CVHbCINsS * HCI) in the portion of Tizanidine Hydro¬ 
chloride taken: 

Result = (ru/fj) x (C s /C y ) x 100 

r u - peak area of tizanidine from the Sample 
solution 


= peak area of tizanidine from the Standard 
solution 

Cs = concentration of USP Tizanidine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy - concentration of the Sample solution (mg/mL) 
Acceptance cnteria: 98.0%-102,0% on the dried basis 

IMPURITIES 

• Residue on IGNITION (281): NMT 0.1% 

Delete the following: 

•* Heavy Metals (231): NMT 20 ppm* Hm . 20łS > 

• ORGANIE IMPURITIES 

Solution A: Water and phosphoric acid (88:12) 

Buffer: 3.5 g/L of sodium 1-pentanesulfonate. Adjust 
with Solution A or 1 N sodium hydroxide to a pH of 3.0 
±0.05, 

Mobile phase: Acetonitrile and Buffer (20:80) 

System suitability stock solution: 0.1 mg/mL each of 
USP Tizanidine Related Compound A RS, USP Tizanidine 
Related Compound B RS, and USP Tizanidine Related 
Compound C RS in methanol 
System suitability solution: 0.23 mg/mL of USP 
Tizanidine Hydrochloride RS, and 0,01 mg/mL each of 
USP Tizanidine Related Compound A RS, USP Tizanidine 
Related Compound B RS, and USP Tizanidine Related 
Compound C RS from System suitability stock solution in 
Mobile phase 

Standard solution: 0.046 mg/mL of USP Tizanidine Hy¬ 
drochloride RS in Mobiie phase 

Sample solution: 1.14 mg/mL of Tizanidine Hydrochlo¬ 
ride in Mobile phase 
Chromatographic system 
(See Chromotography (621), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention limes are listed in Tobie 

f;] 

Suitability requirements 
Resolution: NLT 4.0 between tizanidine and 
tizanidine related compound C, System suitability solu¬ 
tion; NLT 4,0 between tizanidine and tizanidine re¬ 
lated compound B, System suitability solution 
Column efficiency: NLT 5000 theoretical plates, 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: 5 tandard solution and Sample solution 
Calculate the percentage of each tmpurity in the por* 
tion of Tizanidine Hydrochloride taken: 

Result ^ ( r u /r s ) x (Oj/G) x (H,/Kj) x (1 /F)x 100 

fu = peak area for each impurlty in the Sample 
solution 

h - peak area of tizanidine in the Standard solution 
Cs = concentration of USP Tizanidine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Tizanidine Hycfrochloride in 
the Sample solution (mg/mL) 

Hi - molecular weight of tizanidine, 253,71 
H; - molecular weight of tizanidine hydrochloride, 
290.17 

F - reJative response factor In Tabfe 1 
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Aeceptance criteria; See Table L 


Table 1 


Name 

Relatiye 

Retention 

Time 

Relative 

Response 

Factor 

Aeceptance 
Criteria, 
NMT r/o) 

Tizanidine related 
compound C 

0.8 

1.0 

0.1 

Tizanidine 

1.0 

__ 

_ 

Tizanidine related 
compound B 

1.4 

1,1 

OJ 

Tizanidine related 
compound A 

10.2 

1.1 

OJ 

lndividual unspeoified 
impurity 

— 

1.0 

0.1 

Total imourities 

._ 

__ 

0.3 


SPECIFiC TESTS 

• PH (791) 

lampie soiution: ! i) mg/mL 
Aeceptance criteria: 4,3-53 

• Los S ON DRYING (731) 

Sample: 0.5 g 

Analysis: Dry the Sample at 105° for 3 h. 
Aeceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENTS 

■ Packaging and 5TORAGE: Preserve in tight containers, 
and storę at room temperaturę. 

• USP REFERENCE 5TANDARDS (11) 

USP Tizanidine Hydrochloride RS 
USP Tizanidine Related Compound A RS 
4~Amino-5<hloro-2,1,3-benzothiad§azole ł 
C 6 H 4 CIN 3 S 185.63 
USP Tizanidine Related Compound B RS 
N-Acety I tizanidine. 

ChHioCINsOS 295.75 
USP Tizanidine Related Compound C RS 
1 -Acetylimrdazolidine-2-lhione. 

C 5 H 5 N 2 OS 144,20 


Tizanidine Tablets 


DEFINITION 

Tizanidine Tablets eontain Tizanidine Hydrochloride equiva- 
lent to NLT 903% and NMT 1103% of the labeled 
amount of tizanidine (CJHsCINsS), 

IDENTIFICATION 

e A. The retenfion time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Solution A: Water and phosphork acid (44:6) 

Buffer: 3.5 g/L of sodium l-pentanesulfonate. Adjust 
with Solution A or 1 N sodium hydroxide to a pH of 3.0 
± 035. 

Mobile phase: Acetonrtrile and Buffer (1:4) 

Tizanidine related compound A solution: 0,1 mg/mL 
of USP Tizanidine Related Compound A RS in metnanol 
Tizanidine related compound B solution: OJ mg/mL 
of USP Tizanidine Related Compound B RS in metnanol 
Tizanidine related compound C solution: 0,1 mg/mL 
of USP Tizanidine Related Compound C RS in methanol 
System suitability solution: Transfer 23 mg of USP 
Tizanidine Hydrochloride RS to a 100-mL volumetric 


fiask, and add 20 mL of Mobile phase and 10 mL each 
of Tizanidine related compound A solution, Tizanidine re¬ 
lated compound B solution, and Tizanidine related com¬ 
pound C solution . Sonicate to dissofve the USP 
Tizanidine Hydrochloride RS, and dilute with Mobile 
phase to volume. 

Standard solution: 0346 mg/mL of USP Tizanidine Hy¬ 
drochloride R$ in Mobile phase 

Sample solution: Transfer a weighed portion of finely 
powdered Tablets (NLT 20), equivalent to 20 mg of 
tizanidine, to a 500-mL volumetric fiask, Add 250 mL of 
Buffer solution, sonicate for 15 min with occasional 
shaking, and shake by mechanical means for 15 min. 
Add 100 ml of acetonitrile, and mix, Allow to cool, and 
dilute with Buffer solution to volume. Centrifuge a por¬ 
tion of this solution at 2000 rpm or higher for 10 min. 
Pass a portion of this solution through a filter hawng a 
0.45-pm or fi ner porę size, and use the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 230 nm 

Column: 4.ó-mm x 25-cm; packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 

Samptes: System suitability solution and Standard 
solution 

[Notę—T he relative retention times are iisted in Table 

U 

Suitability reguirements 
Resolution: NLT 4.0 between tizanidine and 
tizanidine related compound C; NLT 43 between 
tizanidine and tizanidine related compound B, System 
suitability solution 

Tailing facton NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calcufate the percentage of tizanidine (OHaCINsS) in 
the portion of Tablets taken: 

Resuit - (fu/n) x (C$/Cu) x (MnfMri) x 100 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 

Q concentration of USP Tizanidine Hydrochloride 
RS in the Standard solution (mq/mL) 

Cu = nominał concentration of tizanidine in the 
Sample soiution (mg/mL) 

Mn - molecular weight of tizanidine, 253.71 
Ma = molecular weight of tizanidine hydrochloride, 
290.17 

Aeceptance criteria: 903%-1103% 

PERFORMANCE TESTS 
* DlS SOLUTION (711) 

Test 1 

Medium: 0.1 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Time: 15 min 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that is similar to the 
Standard solution. 

Soiution A, Buffer, and Mobile phase: Prepare as dt- 
rected in the Assay . 

Standard solution: (L/500) mg/mL of USP Tizanidine 
Hydrochloride RS in Medium, where i is the tabel 
claim, in mg 















Chromatographic system 

(See Chroma tog ropny (621), System Suitabilityf) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 juL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 2000 theoretical plates 

Tailing faetor; NMT 2.0 

Refative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample s olution 
Calcu la te the percentage of tizanidine (CoHsCINsS) 
dissolved: 

Result - (fufrs) x Q x V x (1 jl) x (M r} /M rZ ) x 1 00 

ru - peak response of tizanidine from the Sample 
solution 

r$ - peak response of tizanidine from the Standard 
solution 

Q - concentratton of USP Tizanidine Hydrochloride 
RS in the Standard solution (mg/mL) 

V = volume of dissolution Medium , 500 mL 
i - la bel daim, in mg 

M r t = molecular weight of tizanidine, 253.71 
Mri “ molecular weight of tizanidine hydrochloride, 

290.17 

Tolerances: NLT 80% (Q) of the labeled amounf of 
tizanidine (Q>H a CIN 5 S) is dissolved. 

Test 2 

[Notę—I f the product complies wlth this test, the label* 
Ing indrcates that the product meets USP Dissolution 
Test 2.] 

Medium: 0.1 M hydrochioric acrd; 500 mL, deaerated 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: (L/500) mg/mL of USP Tizanidine 
Hydrochloride RS in Medium , where L is the label 
daim, in mg 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, 
Instrumental conditions 
(See U(travioleCVisibk Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 228 nm 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of tizanidine dissolved: 

Result = (Au/A s ) x Q x V x (1 fi) x (MnfMa) x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Tizanidine Hydrochloride 
RS in the Standard solution (mg/mL) 

V = volume of dissolution Medium, 500 mL 
i = label claim, in mg 

Mri = molecular weight of tizanidine, 253,71 
Mr* = molecular weight of tizanidine hydrochloride, 

290.17 

Tolerances: NLT 80% (Q) of the labeled amount of 
tizanidine is dissolved. 

IMPURITIES 

* GRGANIC IMPURITIES 

Solution A, Buffer, Mobile phase, and Standard solu¬ 
tion: Prepare as directed in the Assoy. 


Sample solution: Transfer a weighed portion of finely 
powdered Tablets (NLT 20), equivalent to 20 mg of 
tizanidine, to a 100-mL vofumetric fiask. Add about 
50 mL of Buffer solution, sonicate for about 15 min with 
occaslonal shaking, and shake by mechanical means for 
15 min, Add 20 mL of aceton i tri Je, and mix. Aflow to 
cool, dilute with Buffer solution to volume, and mix. 
Centrifuge a portion of this solution at 2000 rpm or 
higher for 10 min. Pass a portion of this solution 
through a filter having a 0.45-pm or finer porę size, 
and use the filtra te. 

Chromatographic system and System suitability: Pro- 
ceed as directed in the Assay . 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - (r u /r 5 ) x (Cr/C u ) x (Hi/Ms) x f x 100 

r u - peak response of each impurity from the 
Sample solution 

fr - peak response of tizanidine from the Standard 
solution 

Q = concentration of USP Tizanidine Hydrochloride 
RS in the Standard solution (mg/mL) 

Q - nominał concentration of tizanidine In the 
Sample solution (mg/mL) 

Mn = molecular weight of tizanidine, 253,71 
M T 2 - molecular weight of tizanidine hydrochloride, 

290.17 

F = relative response faetor (see Table 1) 

Acceptance criteria 
lndividual impurities: See Table f. 


Table 1 


Mamę 

Selatlve 

Retention 

Time 

fielative 

Response 

Faetor 

Acceptance 
Criteria, 
NMT (%> 

Tizanidine related 
compound C a 

About 0.8 

— 

— 

Tizanidine 

1.0 

_ 


Tizanidine related 
compound B" 

About 1 A 

— 


Tizanidine related 
compound A 

About 10.2 

0.9 

0.2 

Any unspecified 
dearadatton product 

— 

1.0 

0.2 

Total impurities 

— 


0.5 


J PTocess Impurity induded for peak rdentif kation purposes onJy. Con- 
troiied in the drug substanee. 


ADDITIONAL REQUS REMENT5 

° PACKAGING and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the test used only if Test 1 is not used. 

® USP Reference Standard* (11) 

USP Tizanidine Hydrochloride RS 
USP Tizanidine Related Compound A RS 
4-Amino-5"Chloro-2,1 ,3-benzothiadiazole. 

C 6 H,CIN 3 S 185.63 
USP Tizanidine Related Compound 8 RS 
W-Acetyltizanidine. 

CnHioCINsOS 295,75 
USP Tizanidine Related Compound C RS 
1 -Acetyllm!dazolidine-24hione. 

C 5 H e N 2 OS 144.20 
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Tob ramy cin 


Delete the foltowing: 



Ci s H 37 N 5 O g 467.51 

D-Sfreptamrne, 0-3-amino-3-deoxy-a-D-glucopyranosyl‘(l -4 
6)-Q-[2,ó-diamino-2,3,ó-trideoxy-a-D-n6o-hexopyranosyl- 
(1 ->4)]-2-deoxy-, 

0-3-Amino-3-deoxy-a-D-gJucQpyranGsy!-(1 ->4)- 0-[2,ó- 
d ia m ino- 2, 3,6-trideQxy-a-D-rifro4iexopyra nosyl-(I -»6)]- 
2-deoxy-L-5treptarmne [32986-5Ó-4]* 

» To bramy cin has a potency of not less than 
900 pg of CiehhzNsOę per mg, calculated on the 
anhydrous basis. 

Packagmg and stourage—Preserve in tight containers, 
ŁabeBing—Where It is intended for use in preparing !njed> 
able or ophthalmic dosage forms, the labd States that it is 
stenie or must be subjected to further processing during the 
preparation of injectable or ophthalmic dosage forms* 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Tobramycin RS 

klentification— 

A: Prepare a solution of it in water containing 6 mg per 
mL. Apply 3 iiL of this test solution, 3 pL of a Standard solu- 
tion of USP Tobramycin RS containing 6 mg per mL, and 
3 jiL of a mixture of egual vofumes or the two Solutions to a 
suitable thin-layer chromatographic piąte (see Chromatogra - 
phy (62 1)} coated with a 0.25-mm layer of chromatographic 
silica gel mixture. Place the piąte in a suitabie chromato¬ 
graphic chamber, and develop the chromatogram in a sol- 
vent system consisting of a mixture of methanol, ammo- 
nium nydroxide, and chloroform (60:30:25) until the solvent 
front has moved about three-fourths of the length of the 
piąte. Remove the piąte from the cha ni be r, allow the sol- 
vent to evaporate, and heat the piąte at 110° for 15 min- 
utes. immediately focate the spots on the piąte by spraying 
with a 1 in 100 solution of ninhydrin En a mixture ot butyl 
alcohol and pyridine (100:1): tobramycin appears as a pink 
spot, and the spots obtained from the test solution and 
from the mixture of test solution and Standard solution, re- 
speetively, correspond in distance from the origin to that 
obtained from the Standard solution, 

B: The chromatogram of the Derivaiized ossoy preparation 
obtained as directed in the Assoy exhibits a major peak for 
tobramycin, the retention time of which corresponds to that 
exhibited in the chromatogram of the Derivatized standard 
preparation obtained as directed in the Assay. 
pH (791): between 9 and 11, in a solution (1 in 10). 
Water Determmalion, Method f (921): not morę than 
S.0%* 

Residue on ignStion (281): not morę than 1.0%, the 
charred residue betng moistened with 2 mL of nitric acid 
and 5 drops of sulfunc acid. 


®Heavy metals, Method ii (231): 0.003%.# forrieui i-jan- 2 ois 3 

Chrom atographic purity— 

Diiuted sodium hypochlorite so/utfon—Dilute 20 mL of so- 
dium hypochlorite solution with water to obtain 100 mL of 
solution. 

Starch-potassium iodide reagent —Dissok/e U g of potas- 
sium iodiae in 60 mL of water, boil for 15 minutes, and 
slowly add a suspension of T5 g of soluble starch in 10 mL 
of water. Add 25 mL of water, and boil for 10 minutes, AL 
Iow to cool, dilute with water to 100 mL, and mix. 

Procedurę—Transfer 50 mg of Tobramycin to a 1 0-mL voL 
umetnc fiask, add 7 ml of water to dissolve it, and adjust 
with 1 N sulfuric acid to a pH of 5*5 ± 0*4* Dilute with 
water to volume, and mix to obtain the test solution* Pre¬ 
pare a standard solution by diluting the test solution quan- 
titative!y with water to obtain a solution containing 0,05 mg 
per mL, Separately apply 1 pL of these Solutions to a thin- 
layer chromatographic pfate (see Chromatography (621)) 
coated with a 0.25-mm layer of chromatographic silica gel, 
and allow to dry. Develop the chromatogram in a saturated 
chromatographic chamber containing a mixture of sodium 
chloride solution (29.2 in 100), alcohol, and water 
(50:30:20) until the solvent front has moved about three- 
fourths of the length of the piąte* Remove the piąte from 
the chromatographic chamber, evaporate the solvent in a 
current of hot air, then heat it at 110° for 10 minutes* 

Lightiy spray the hot piąte with Diiuted sodium hypochlorite 
solution. Dry the piąte In a current of cold air until a sprayed 
area of the piąte helów the origin gives at most a faint blue 
color with a drop of Starch-potassium iodide reagent Then 
spray the piąte with 5torc/i-óofoss/drr? iodide reagent: bluish- 
purple spots are immediately visible. Other than the prinei- 
pal tobramycin spot, no spot observed in the chromato¬ 
gram obtained from the test solution is morę Intense than 
the principal spot obtained from the standard solution 
(1 0%). 

Other requirements —Where the label States that Tobra¬ 
mycin is sterile, it meets the requirements for Sten i i ty and 
Bacteriai endotoxins under Tobramycin for Injection. Where 
the label States that Tobramycin must be subjected to fur¬ 
ther processing during the preparation of injectable dosage 
forms, it meets the requirements for Bacteriai endotoxins 
under Tobramycin for injection. Where it is intended for use 
in preparing ophthalmic dosage forms, it is exempt from 
the regurrements for Bacteriai endotoxms. 

Assay— 

Mobile p/ras e—D Es solve 2*0 g of tris(hydroxymethyJ)ami- 
nomethane in about 800 mL of water* To this sofution add 
20 mL of 1 N sulfuric acid, dilute with acetonitrile to obtain 
2000 mL of solution, and mix* Allow to cool, and pass 
through a fiJter of 0,2-pm or finer porosity. Make adjust- 
ments if necessary (see .System Suitability under Chromatag- 
raphy (62 1)). 

2,4-Dinitrofiuorobenzene reagent —Prepare a solution of 
2,4-dinltroffuorobenzene in alcohol containing TO mg per 
mL. This solution may be used for 5 days if refrigerated 
when not in use* 

Tris(hydroxymethyf)amlnomethone reagent —Prepare a 
stock solution of tns(hydroxymethyl)aminornethane in water 
containing 15 mg per mL. This stock solution may be used 
for 1 month if refrigerated when not in use. Transfer 40 mL 
of this stock solution to a 200-mL volumetric fiask, add dL 
methyl sulfoxide with mixing, dilute with dimethyl sulfoxide 
to vofumą and mix. Use this reagent within 4 hours. 

[NOTĘ—If kept immersed in an ice-water batli below 10 c , the 
reagent may be used for up to 8 hours.] 

Standard preparation—Transfer about 55 mg of USP To¬ 
bramycin RS, accurately weighed, to a 50-mL volumetnc 
fiask, add 1 ml of 1 N sulfuric acid and enough water to 
dissolve it, dilute with water to volume, and mix* Transfer 





10.0 mL of this solution to a second 50-mL volumetrrc fiask, 
dilute wIth water to volume, and mix. This solution contains 
about 0,22 mg of USP Tobramycin RS per mL 

Assay preporation^ Transfer about 55 mg of Tobramycin, 
accurately weighed, to a 50-mL volumetric fiask, add 1 mL 
of 1 N sulfurk acid and enough water to dissofve it, dilute 
with water to vofume, and mix. Transfer 10*0 mL of this 
solution to a second 50-mL yolumetric fiask, dilute with 
water to volume, and mix. 

Dermtization procedurę — [notę— Heat aII Solutions at the 
same temperaturę and for the same duration of time as in- 
dicated, Move aEI flasks to and from the 60° constant tem¬ 
peraturę bath at the same time.] To separate 50-mL volu- 
metric flasks transfer 4.0 mL of the Standard preparotion , 

4,0 mL of the Assoy preparotion, and 4,0 mL of water. To 
each fiask add 10 mL of 2,4-Diniirofluorobenzene reagent and 
1 0 ml of Tńs(hydroxymethy()aminomethone reagent, shake, 
and insert the stopper, Place the flasks in a constant temper¬ 
aturę bath at 60 ± 2 °, and heat for 50 ± 5 minutes. Remove 
the flasks from the bath, and allow to stand for 10 minutes, 
Add acetonitrile to about 2 ml below the 50-mL mark, al- 
low to cool to room temperaturę, then dilute with aceton i- 
trile to volume # and mix. The Solutions thus obtained are 
the Derivatized standard preparotion, the Derivatized assay 
preporation, and the Blank preparotion, respectwely. 

Resolution solution —Prepare a fresh solution of p-naph- 
thoibenzein in acetonitrile containing about 0.24 mg per 
mL. Transfer 2 mL of this solution to a 10-mL volumetric 
fiask, dilute with Derivatized standard preparotion to vo!ume, 
and use promptly, 

Chromatogrophic system (see Chromatography (621»—The 
liquid chromatograph ts eguipped with a 365-nm detector 
and a 3.9-mm x 30-cm column containing patking LI. The 
flow ratę is about 1,2 mL per minutę. Chromatograph the 
Blank preporation , and record the responses as directed for 
Procedurę, Identify the solvent and reagent peaks. Chromat- 
ograph the Resoiution solution , and record the responses as 
directed for Procedurę; the relative retention trmes are about 
0.6 for p-naphthofbenzein and 1.0 for tobramycin, and the 
resoiution, fl, between the two peaks is not less than 4 . 0 . 
Chromatograph the Derivatized standard preparotion, and re¬ 
cord the responses as directed for Procedurę: the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę— SeparateJy inject equal yolumes (about 20 jiL) 
of the Derivatized standard preparotion and the Dedvotized 
assay preparotion into the chromatograph, record the thra- 
matograms, and measure the area responses for the major 
peaks. Calculate the quantity, in pg, of C 1 BH 37 Ń 5 O 9 in each 
mg of the Tobramycin taken by the formula: 

250(C£/ W)(ry/ r$) 

in which C is the concentration, in mg per mL, of USP To¬ 
bramycin RS in the Standard preparotion ; E is the tobramycin 
equiva!ent, m pg per mg, of USP Tobramycin RS; W is the 
weight, in mg, of the portion of Tobramycin taken; and r v 
and r s are the tobramycin peak area responses obtained 
from the Dematized ojsay preparotion and the Deńvatized 
standard preporation, respectively. 


Tobramycin Irajectiosu 

DEFINITION 

Tobramycin Injection is a sterile solution of Tobramycin Sul- 
fate in Water for Injection, or of Tobramycin in Water for 
Injection prepared with the aid of Sulfunc Acid, It contains 
NLT 90.0% and NMT 120.0% of the labeled amount of 
tobramycin (Cj B Hi ? Ns 0 9 }, 


IDENTIFICATION 

* A. Thin-Layeb Chromatography 

Diluent: Butyl alcohol and pyridme (100:1) 

Standard solution: 6 mg/mL of USP Tobramycin RS in 
water 

SampJe solution: 6 mg/mL in water, from Injection di- 
luted with water 

Solution A: Standard solution and Sample solution (1:1) 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chroma to- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 3 pL 

Developing solvent system: Methanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Diluent 
Analysrs 

Samples: Standard solution , Somple solution , and Solu - 
f/on A 

Apply the Standard solution f the Sample solution, and 
Solution A to the piąte. Place the piąte in a suitable 
chromatographic chamber, and develop the chromat- 
ogram in the Developing so!vent system until the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the cham¬ 
ber, allow the solvent to evaporate, and heat the 
piąte at 110° for 15 min. Immediately locate the 
spots on the piąte by spraying it with Spray reagent 
Acceptance criteria: Tobramycin appears as a pink 
spot, and the R f va!ues of the spots of the Sample solu- 
tton and of Solution A, respectively, correspond to those 
of the Standard solution . 

• B. The retention time of the major peak of the Denva - 
tized somple solution corresponds to that of the Deriva - 
tized standard solution, obtained as directed in the Assay. 

ASSAY 
« PROCEDURĘ 

Mobile phase: Dissolve 2.0 g of tris(hydroxymethyL 
Jaminomelhane in 800 mL of water, Add 20 mL of 1 N 
sulfunc acid, and dilute with acetonitrile to obtain 
2000 ml of solution. Cool, and pass through a filter of 
0.2-pm or finer porę size, 

Solution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol. This solution may be used for 5 days if refriger- 
ated when not in use. 

Solution B: 15 mg/ml of tris(hydroxymethyl)arnino- 
methane in water. This solution may be used for 1 
month if refrigerated when not in use. 

Solution C: 3 mg/mL of tns(hydroxymethyl)amino- 
methane prepared a$ follows. Transfer 40 mL of Solution 
B to a 20Q-mL volumetric fiask. Add dimethyl suffoxide 
while mixing, and dilute with dimethyl sulfoxide to voE- 
ume. Use this reagent within 4 h. If kept immersed in 
an ice-water bath below 10°, the reagent may be used 
for up to 8 h. 

Standard stock solution: 1.1 mg/mL of USP Tobramy- 
cin RS prepared as follows. Transfer 55 mg of USP To¬ 
bramycin RS to a 50-mL vo!umetric fiask. Add 1 mL of 
1 N sulfunc add and enough water to dissolve it, and 
dilute with water to volume. 

Standard solution: 0,22 mg/mL of USP Tobramycin RS 
from Standard stock solution tn water 
Sample solution: Nominally 0,2 mg/mL of tobramycin 
In water, from Injection in water 
Derivatrzed standard solution, Derivatized sample so- 
lution, and Blank solution: Proceed as follows. Heat 
all Solutions at the same temperaturę and for the same 
duration of time as indicated. Move all flasks to and 
from the 60° constant temperaturę bath at the same 
time. 

To separate 50-mL volumetric flasks transfer 4.0 mL of 
the Standard solution, 4.0 mL of the Sample solution , 
and 4,0 mL of water. To each fiask add 10 mL of 5o/u- 
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tion A and 10 mL of Solution C, shake, and insert the 
stopper. Place the flasks in a constant temperaturę 
bath at 60 ± 2°, and heat for 50 ± 5 min. Remove !he 
flasks from the bath, and aflow to stand for 10 min, 
Add acetonitrile to about 2 mL bebw the 50-mL mark, 
allow to cool to room temperatura, then dilute with 
acetonitrile to volume. The Solutions thus obtained are 
the Derivatized standard solution, the Derivatized sampie 
sdution, and the Blank solution, respectively. 

System suitability stock solu tron: 0.24 mg/mL of p- 
naphtholbenzetn in acetonitrile, Prepare freshiy. 

System suitability solution: Transfer 2 mL of the Sys¬ 
tem suitability stock solution to a 10-mL Yolumetric fiask, 
dilute with tne Derivatized standard solution to volume, 
and use promptly, 

Chromatographic system 
(See Chromatography {621 >, System Suitability .) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,2 mL/min 
Injection vo!ume: 20 pL 
System suitability 

Samples: Derivatized standard solution and System suit- 
abifity solution 

[Notę—T he reiative retention tlmes for p-naphtholben- 
zein and tobramydn are about 0.6 and 1.0, 
respectively,J 
Suitability reąuirements 

Resolution: NU 4.0 between p-naphtholbenzein and 
tobramydn, System suitability solution 
ReEative standard devration: NMT 2.0%, Denvotized 
standard solution 
Analysis 

Samples: Derivatized standard solution, Derwatized 
sample solution i, and Blank solution 
Use the Bionk solution to identify the solvent and rea¬ 
gent peaks, 

Calculate the percentage of the iabeled amount of to¬ 
bramydn (Ciahh/NsCy in the portion of Injection 
taken: 

Result = (rjr s ) x (CdCd) x P x F x 100 

r u - peak area of tobramydn from the Dewatized 
sample solution 

r* = peak area of tobramydn from the Derivatized 
standard solution 

Ci = concentration of USP Tobramydn RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tobramycin in the 
Sample solution (mg/mL) 

P - potency of tobramydn in USP Tobramydn RS 
(jig/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-1 20.0% 

5PECIF1C TE5T5 

* Bacterial Endotoxins Test (85): It contains NMT 2.00 

USP Endotoxin Units/mg of tobramycin, 

* Sterility Tests (71): It meets the reąuirements in Test for 
Sterility of the Product to Be Examined t Membranę 

Fi lira tion. 

. PH{791): 3.0-6.5 

* Particulate Mauer in Injections (788): Meets the re¬ 
ąuirements for sma]l-volume injections 

* Other Requirements: It meets the reąuirements in injec¬ 

tions and Implanted Drug Products (1), 

ADDITIONAL REQUIREMENTS 

* Packacinc AND Storage: Preserve in single-dose or mul- 
Uple-dose glass or plastic containers, Glass containers are 
preferably of Type I glass. 


* USP Reference Standards (11) 
USP Endotoxin RS 
USP Tobramydn RS 


Tobramydn for Injection 

DEFINITION 

Tobramycin for Injection contains an amount of Tobramycin 
Sulfate equivalent to NLT 90.0% and NMT 115.0% of the 
Iabeled amount of tobramycin (CiaH^NsOg), 

IDENTIFICATION 

* A, Thin-Layer Chromatography 

Diluent: Butyl alcohol and pyridine (100:1) 

Standard solution: 6 mg/mL of USP Tobramydn RS 
Sample solution: 6 mg/mL in water, from Tobramydn 
for Injection diluted with water 
Solution A: Standard solution and Sample solution (1:1) 
ChromatograpKk system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy .) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mbcture 

Application volume: 3 ^iL 

Developing solvent system: Methanoi, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Diluent 
Analysis 

Samples: Standard solution , Sample solution , and 5o/u- 
tion A 

Apply the Standard solution , the Sample solution, and 
Solution A to the piąte. Place the piąte in a suitable 
chromatographic chamber, and develop the chromat¬ 
ografu in the DeveIoping solvent system until the sof- 
vent front has moved aoout three-fourths of the 
length of the piąte. Remove the piąte from the cham- 
ber, allow the solvent to evaporate, and heat the 
piąte at 110° for 15 min. Im media tely locate the 
spots on the piąte by spray i ng it with Spray reagent 
Acceptance criteria: Tobramycin appears as a pink 
spot, and the R f values of the spots of the Sampie solu- 
fJon and of Solution A, respectively, correspond to those 
of the Standard solution. 

* B, The retention time of the major peak of Denvatized 
sampie solution I or Dematized sample solution 2 corre- 
sponds to that of fhe Derivatized standard solution, ob- 
tained as directed in the Assay . 

® C. Identification Tests—General, Sulfate (191): Meets 
the reąuirements 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 2,0 g of tris(hydroxymethyl- 
Jaminomethane in 800 mL dr water, Add 20 mL of 1 N 
sulfurtc acid, and dilute with acetonitrile to obtain 
2000 mL of solution. Cool, and pass through a filter of 
0.2-jim or finer porę size. 

Solution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol. This solution may be used for 5 days if refriger- 
ated when not in use. 

Solution B: 15 mg/mL of tris(hydroxymethyl)amlno- 
methane in water. This solution may be used for 1 
month if refrigerated when not in use. 

Solution C: 3 mg/mL of tris(hydroxymethyl)amIno~ 
methane prepared as follows, Transfer 40 mL of Solution 
B to a 200-mL volumetric fiask. Add dimethyl su!foxide 
while mtxing, and dilute with dimethyl sulfoxide to voł- 
u me, Use this reagent within 4 h. If kept immersed in 
an ice-water bath below 10°, the reagent may be used 
for up to 8 h. 

Standard stock solution: 1.1 mg/mL of USP Tobramy¬ 
cin RS prepared as follows. Transfer 55 mg of USP To- 





bramydn RS to a 50-mL volumetric ftask. Add 1 mL of 
1 N sulfuric add and enough water to dissoive it, and 
dilute with water to volume. 

Standard solution: 0.22 mg/mL of USP Tobramydn RS 
from Standard stock solution in water 
Sample solution 1 (where it is represented as being in a 
single-dose Container): Nominally 0.2 mg/mL of tobra- 
mycin prepared as foilows. Constitute a Container of To¬ 
bramycin for Injection in a volume of water correspond- 
ing to the volume of diluent specified in the labeling. 
Witbdraw alJ of the withdrawable contents using a suit- 
able hypodermic needle and syringe, and dilute with 
water. 

Sample solution 2 (where the label States the guantity 
of tobramydn in a given volume of constituted soiu- 
tion): Nominally 0.2 mg/mL of tobramydn prepared as 
foilows. Constitute a Container of Tobramycin for Injec- 
tion in a volume of water equivalent to the volume of 
diluent specified in the labeling. Dilute a suitable aJi- 
quot of the constituted solution with water to an ap- 
propriate volume. 

Derivatized standard solution, Deriyatized sample so¬ 
lution 1 or Deriyatized sample solution 2, and Blank 
solution: Proceed as foilows. Heat alf Solutions at the 
same temperaturę and for the same duration of time as 
indicated. Move afl flasks to and from the 60° constant 
temperaturę bath at the same time. 

To separate 50-mL volumetric flasks transfer 4.0 mL of 
the Standard solution , 4.0 mL of Sample solution 1 or 
Sample solution 2 , and 4.0 mL of water. To each fiask 
add 10 mL of Solution A and 10 mL of Solution C, 
shake, and insert the stopper. Place the flasks in a con¬ 
stant temperaturę bath at 60 ±2°, and heat for 50 ±5 
min. Remove the flasks from the bath, and allow to 
stand for 10 min. Add acetonitrile to about 2 mL be- 
Iow the 50-mL mark, allow to cool to room tempera¬ 
turo, then dilute with acetonitrile to vo(ume. The Solu¬ 
tions thus obtained are the Deriyatized standard 
solutioii Deriyatized sample solution 1 or Deriyatized 
sample solution 2 t and the Blank solution , respectively. 
System suitability stock sofution: 0.24 mg/mL of p- 
naphtholbenzein in acetonitrile. Prepare freshly. 

System suitability solution: Transfer 2 ml of the Sys¬ 
tem suitability stock solution to a 10-mL volumetnc fiask, 
dilute with the Deriyatized standard solution to volume, 
and use promptly. 

Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.2 m L/min 
Injection volume: 20 pi 
System suitability 

Sam pies: Deriyatized standard solution and System suit- 
abiiity solution 

fNOTE—The relative retention times for />naphtholben- 
zein and tobramycin are about 0.6 and 1 . 0 , 
respectively.] 

Suitability reguirements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramycin. System suitability solution 
Relative standard deviation: NMT 2.0%, Derivatized 
standard solution 
Analysis 

Sam pies: Derivatized standard solution, Deriyatized 
sample solution 1 or Derivatized sample solution 2 f and 
Blank solution 

Use the Blank solution to identify the soJvent and rea¬ 
gent peaks. 

Cafculate the percentage of the labeied amount of to¬ 
bramydn (CTBH 37 N 5 O 9 ) in the portion of Tobramycin 
for Injection taken: 

Result = (ru/fs) * (Q/Cy) x P x F x 100 


ru - peak area of tobramydn from Deriyatized 
sample solution 1 or Deriyatized sample 
solution 2 

r% - peak area of tobramydn from the Deriyatized 
standard solution 

Cj = concentration of USP Tobramydn RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tobramycin in 
Sample solution I or Sample solution 2 
(mg/mL) 

P != potency of tobramycin in USP Tobramycin RS 
((ig/mg) 

F = conversion factor, 0.001 mg/fi g 
Acceptance criteria: 9Q,G%-1 15.0% 

PERFORMANCE TESTS 

* Uniforiwity OF Dosage Units (905): Meets the 
reguirements 

IMPURITIES 

* REStDUE ON IGN1TION (281) 

Analysis: Moisten the charred residue with 2 mL of nt- 
tric acld and 5 drops of sulfuric add, 

Acceptance criteria: NMT 1.0% 


Deiete the fottowłng: 


ecific 


Spec 
the time of 


Heavy Metals, Method II (231): NMT 30 ppm® (omciai i 

|«v201B) 

5PEC1FIC TEST5 

• INJECTIONS AND IMPLANTED DRUG PRODUCTS (1), 5p 

Tests f Completeness and darity of Solutions: At! 
jse, it meets the requirements. 

• Bacterial Endotoxins Test (85): It contains NMT 2.00 

USP Endotoxin Units/mg of tobramycin. 

• Steriuty Tists (71): It meets the requirements in Tesf for 

Sterility of the Product to Be Examined, Membranę Filtra- 
tion, 6g being used if it ts not packaged for dispenstng. 

• PH (791) 

Sample solution: 40 mg/mL or where packaged for dis- 
pensing, use the solution constituted as directed in the 
labeling. 

Acceptance criteria: 6.0-8.0 

• Water Determination, Method I (921): NMT 2.0% 

• Partkulate Matter in Injections (788): Meets the re¬ 

guirements for $mall-volume injections 

• Other Requjrements: It meets the reguirements in Labeh 

ing (7), iabels and Labeling for Injectoble Products. 

AODITIONAL REQUIREMENTS 


C hangę to read: 

• Packaging and Storage: Preserve as described in *Pack- 

aging and Storage Reąuirements (659), injection Packaging, 
Packaging for constitutionm <cn 

* USP Reference Standards (11) 

USP Endotoxm RS 
USP Tobramydn RS 


Tobramycin Ophthalmic Ointment 

DEF1NITION 

Tobramycin Ophthalmic Ointment contains NIT 90.0% and 
NMT 120.0% of the labeled amount of tobramycin 

(C 18 H 37 N 5 0,). 


USP Monographs 




IDENTIFICATION 
« A. THIN-LAYER Chromatography 

Diluent: Butyl alcohol and pyridine (100:1) 

Standard soJution: 6 mg/mL of USP Tobramydn RS in 
water 

Sample solution: Vlgorously shake by mechanicaf 
means a quantlty of Ophthalmic Ointment, containing 
nominally 3 mg of tobramydn with 2 ml of chloroform, 
Add 1 mL of water, shake vigarously by mechanlcal 
means for 1 min, and centnfuge for 15 min. Use the 
elear upper, aqueous layer 

Solution A: Standard soiution and Sample solution (1:1) 
Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chroma to- 
graphy.) 

Adsorbent: 0.25-mnn layer of diromatographie silica 
gel mixture 

Application volume: 3 j_lL 

Develaping solvent system: Metbanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Dituertt 
Anaiysis 

Samples: Standard solution, Sample solution, and Solu- 
tion A 

Apply the Standard solution t the Sample solution, and 
Solution A to the piąte. Place the piąte in a suitable 
chromatographic chamber, and aevelop the chromat- 
ogram in the Developing solyent system untll the sol- 
vent front has moved aoout three-fourths of the 
length of the piąte. Remove the piąte from the cham¬ 
ber, allow the solvent to evaporate, and heat the piąte 
at 110 Q for 15 min. Immediately locate the spots on 
the piąte by spraying it with Spray reagent 
Acceptance criteria: Tobramycin appears as a pink 
spot, and the R f values of the spots of the Sampfe solu¬ 
tion and of Solution A, respectively, correspond to those 
of the Standard solution. 

ASSAV 
a Procedurę 

Mobile phase: Dissolve 2.0 g of tns(hydroxymeth- 
yl)amlnomethane in 800 ml of water, Add 20 mL of 
1 N sulfuric add, and dilute with acetonitriie to obfcaln 
2000 mL of solution. Cod, and pass through a fliter of 
0.2-j.mn or flner porę size. 

Solution A: 10 mg/mL of 2,4-dtnitrofluorobenzene In 
alcohol. This solution may be used for 5 days if refriger- 
ated when not in use. 

Solution B: 15 mg/mL of tris(hydroxymethyi)amino- 
methane in water. This solution may be used for 1 
month if refrigerated when not in use. 

Solution C: 3 mg/mL of tris(hydroxvmethyl)amino- 
methane prepared as follows. Transfer 40 mL of Solution 
8 to a 200-mL volumetnc fiask. Add dimethyl sulfoxide 
while mixing, and dilute with dimethyl su]foxlde to vol- 
ume. Use this reagent wlthln 4 h. If kept immersed in 
an ice-water bath beJow 10°, the reagent may be used 
for up to 8 h. 

Standard stock solution: 1.1 mg of USP Tobramydn RS 
repared as follows. Transfer 55 mg of USP Tobramydn 
S tnto a 50-mL volumetric fiask. Add 1 mL of 1 N stil- 
furic acid and enough water to dissolye it, and dilute 
with water to volume. 

Standard solution: 0.22 mg/mL of USP Tobramycin RS 
from Standard stock solution in water 
Sample solution: Nominally 0.045 mg/mL of tobramy¬ 
dn from Ophthalmic Ointment in water prepared as 
follows. Transfer a portton of Ophthalmic Ointment, 
containing nominally 4.5 mg of tobramycin, to a 
separator. Add 50 mL of ether, and extract with four 
20- to 25-mL portions of water. Combine the water ex- 
tracts in a IGG-mL volumetric fiask, and dilute with 
water to voJume. 

Derivatized standard solution, Derivatized sample so¬ 
lution, and Blank solution: Proceed as follows, Heat 


all Solutions at the same temperaturę and for the same 
duration of time as indicated. Move alE flasks to and 
from the 60° constant temperaturę bath at the same 
time. 

To separate 50-mL volumetric flasks transfer 4.0 mL of 
the Standard solution , 15.0 mL of the Sampfe solution , 
and 4.0 mL of water. To each fiask add 10 mL of Solu - 
don A and 10 mL of Solution Q shake, and insert the 
stopper. Place the flasks in a constant temperaturę 
bath at 60 ±2°, and heat for 50 ± 5 min. Remove the 
flasks from the bath, and allow to stand for 10 min, 
Add acetonitriie to about 2 mL helów the 50-mL mark, 
allow to cool to room temperaturę, then dilute with 
acetonitriie to volume. The Solutions thus obtained are 
the Derwadzed standard solution , the Deriyatized sample 
solution , and the Blank solution , respectiyely. 

System suitability stock solution: 0.24 mg/mL of p- 
naphtholbenzein in acetonitriie, Prepare freshly. 

System suitability solution: Transfer 2 mL of the Sys¬ 
tem suitability stock solution to a 10 -mL volumefric fiask, 
dilute wtEh Deriyatized standard solution to volume, and 
use promptly. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1.2 ml/min 
injection volume: 20 pL 

System suitability 

Samples: Deriyatized standard solution and System suit- 
ability solution 

[NOTĘ—The relative retention times for p-naphtholben- 
zein and tobramycin are about 0.6 and 1.0, 
respectively.] 

Suitability requrrements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramycin, System suitability solution 
Relative standard deviation: NMT 2.0%, Deriyatized 
s tan da rd solution 

Anaiysis 

Samples: Deriyatized standard solution, Deriyatized 
sample solution, and Blank solution 
Use the Blank solution to identify the soivent and rea¬ 
gent peaks. 

Calcufate the percentage of the labeled amount of to¬ 
bramydn (C 1 SH 37 N 5 O 9 ) in the portion of Ophthalmic 
Ointment taken: 

Result - (ru/r$) x (C s /Cu ) x P x Fx 100 

ru - peak area of tobramycin from the Deriyatized 
sample solution 

r$ = peak area of tobramycin from the Deriyatized 
standard solution 

Cs = concentration of USP Tobramycin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tobramycin In the 
Sample solution (mg/mL) 

P = potency of tobramycin in USP Tobramycin RS 
(ng/mg) 

F - conversion factor, 0,001 mg/pg 

Acceptance criterfa: 90.0%-120.0% 

SPECIF1C TESTS 

o Steriuiy Tests (71): Meets the requirements 

* Other Hequire!VIENTS: It meets the reguirements in 

Ophthalmic Products—Quality Tests {77 1). 

ADDITIONAt REQU1REMENTS 

e Packaging and Storage: Preserve in collapsible 

ophthafmlc ointment tubes. 



• USP Reference Standard; (11) 

USP Tobramycin RS 


Tobramycin Inhalation Solution 

DEFINmON 

Tobramycin Inhalation Solution i$ a sterile, nonpyrogemc, 
preservative-free solution of Tobramycin in Water for fnjec- 
tion containing Sodium Chtoride. It is prepared with the 
aid of Suffurie Add or Sodium Hydroxide and contains, in 
each ml, NLT 90,0% and NMT 110.0% of the labeled 
amount of tobramycin (CibHjjNjO*?). 

IDENTIFICATION 

* A, The retention time of the major peak of the Deriva- 

tized sample solution corresponds to that of the Derivo - 
tized standard solution t as obtained in the Assay. 

ASSAY 

* Procedur* 

Mobile phase: Dissolve 2.0 g of tris(hydroxymeth- 
yi)aminomethane in about 800 ml of water. To this so¬ 
lution add 20 ml of 1 N sulfuric acid, and dilute with 
acetonitrile to obtain 2000 mL of solution. Allow to 
cooi, and pass through a filter of 0.2-jum orfiner porę 
size. 

Blank: Water 

2,4-Dinitrofiuorobenzene reagent: 10 mcj/mL of 2,4- 
dinitrofluorobenzene in alcohol. This solution may be 
used for 5 days if refrigerated when not in use. 
Tns(hydroxymethyl)amfnomethane stock reagent: 

15 mg/mL of tris(nydroxymethyi)aminomethane in 
water, This reagent may be used for 1 month if refriger¬ 
ated when not in use. 

Tri5(hydroxymethyl)aminomethane reagent: 3 mg/ 
mL of tris(hydroxymethyl)aminomethane prepared as 
fotlows. Transfer 40 mL of Tris{hydmxymemyi)amino- 
methane stock reagent to a 200-mL volumetric fiask, add 
dimethyl sulfoxide with mixrng, and dilute with di- 
methyl sulfoxide to volume. Use this reagent with in 4 
h, If kept immersed tn an ice-water bath helów 10° the 
reagent may be used for up to 8 h. 

Standard stock solution: 1,1 mg/mL of USP Tobramy¬ 
cin RS prepared as follows. Weign a suitable amount of 
USP Tobramycin RS inlo a suitable volumetric fiask. Add 
1 N sulfuric acid, using 2% of the finał volume, and 
enough water to di$solve the tobramycin, and dilute 
with water to volume. 

Standard solution: 0.22 mg/mL of USP Tobramycin RS 
from the Standard stock solution in water 
Sample solution: Nominally 0.192 mg/mL of tobramy¬ 
cin from the Inhalation Solution in water 
Denvatization procedurę: Heat all Solutions at the 
same temperaturę and for the same duration of tfme as 
indicated. Move all flasks to and from the 60 c constant 
temperaturę bath at the same time. 

To separate 50-mL volumetnc flasks transfer 4.0 mL of 
the Standard solution, 4.0 ml of the Sample solution , 
and 4,0 mL of the Blank. To eath fiask add 10 mL of 
2,4-Dinitrofluorobenzene reagent and 10 mL of Tris(hy- 
droxymethyi)aminomethane reagent f shake, and insert 
the stopper. Place the flasks in a constant temperaturo 
bath at 60 ±2°, and heat for 50 ±5 min. Remove the 
flasks from the bath, and allow to stand for 10 min. 

Add acetonitrile to about 2 mL below the 50-mL mark, 
allow to cool to room temperaturę, then dilute with 
acetonitrile to volume. The Solutions thus obtained are 
the Derivatized standard solution , Derivatized sample so¬ 
lution, and Deńvatized blank solution, respectively. 
System suitability solution: 0,24 mg/mL of p-naphthol- 
benzein In acetonitrile. Transfer 2 mL of this solution to 


a 10-mL volumetric fiask, dilute with Derivatized stan¬ 
dard solution to yoiume, and use promptly. 
Chromatographk system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.2 mL/mtn 
Injection volume: 20 jiL 
System suitability 

Samples: Derivatized standard solution, Derivatized 
blank solution, and System suitability solution 
[Non—The refative retention times for p-naphtholben- 
zein and tobramycin are about 0.6 and 1.0, 
respectively,] 

Identify the solvent and reagent peaks using the Deńva- 
tized blank solution. 

Suitability requirements 

Resolution: NLT 4,0 between p-naphtholbenzein and 
tobramycin, System suitability solution 
Relative standard deviation: NMT 2.0%, DerWatized 
standard solution 
Analysls 

Samples: Derivatized standard solution and Derwatized 
sample solution 

Calculate the percentage of the labeled amount of to¬ 
bramycin (CiaHpNsOi) in the portion of Inhalation So¬ 
lution taken: 

Result = (ru/r s ) x (G/G/) x P x f x 100 

tu = peak response from the Denvatized sample 
solution 

r s - peak response from the Derivatized standard 
solution 

G = concentration of USP Tobramycin RS in the 
Standard solution (mg/mL) 

G/ ~ nominał concentration of tobramycin in the 
Sample solution (mg/mL) 

P ~ potency of tobramycin in USP Tobramycin RS 

(Mg/mg) 

F - corwersion factor, 0.001 mq/|ag 
Acceptance criteria: 90.0%-110,0% 

OTHER COMPONENTS 
« Contint of Sodium Chloride 

Solution A: 2 g of gelatin and 50 mL of nitric acid in 
1000 mL of water 

Sample solution: Pipet 25 mL of Inhalation Solution 
into a suitable Container. Add 70-100 mL of water and 
10 mL of Solution A. 

Analysls: Titrate potentiometrically with 0.1 N silver ni- 
trate VS using a suitable silver electrode, 

Acceptance criteria: 90.0%— 110.0% of the labeled 
amount of sodium chloride 

PERFORMANCE TESTS 

• Uniformity of Dosage Units <905): Meets the 
reguirements 

IMPURITIES 

* OrGANIC IMPURITIES 

Solution A: Acetonitrile, water, and phosphoric acid 
(5:95:0.08) 

Solution B: Acetonitrile, water, and phosphonc add 
(75: 25: 0.08) 

Mobile phase: See Tobie 1. 


Tafcie 1 


Time 

Solution A 

Solution B 

(mini 

(%) 

{%> 

0 

79 

21 

14 

66 

M 

25 

30 

70 
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Table 1 (Continued) 


Time 

Solution A 

Solution B 

(mini 


<%) 

35 

30 

70 

40 

20 

80 

50 

5 

95 


Blank: Water 

2,4-Dinitrofluorobenzene reagent and Tris(hydroxy- 
methyl)aminomethane reagent: Prepare as directed 
in the Assay. 

System suitability stock solution: Dissoke USP Tobra¬ 
mydn RS in water, and adj ust with 1 N sulfon c acid to 
a pH of 6.0. Drlute with water to obtain a solution hav- 
ing a known concentration of 1.1 mg/mL. 

System suitability solution 1: 0.22 mq/mL of tobramy- 
cin from the System suitability stock solution in water 
System suitability solution 2: Heat a portion of the 
System suitability stock solution in a suitable sealed gfass 
Container at 100° for 8-9 h. Cool to room temperaturę, 
and dflute with water to obtain a solution containing 
nominally 0.22 my/rriL of Lubidinycin. 

Standard stock solution: Prepare as directed in the 
Assay , 

Standard solution: 1.10 pg/mL of tobramydn from the 
Standard stock solution in water 
Sample solution: Prepare as directed in the Assay , 
Derivatization procedurę: Heat all Solutions at the 
same temperaturę and for the same duration as mdi- 
cated. Move all flasks to and from the 60° constant- 
temperaturę bath at the same tlme. 

To separate 50-mL flasks transfer 15.0 mL of System suit¬ 
ability solution 7, 15.0 mL of System suitability solution 
2, 15.0 mL of Standard solution , 15.0 ml of Sample so- 
iution, and 15.0 mL of Blank. To each fiask add 10 ml 
of 2,4-Dinitroffuorobenzene reagent and 10 mL of Tris- 
(hydroxymethyl)aminomethane reagent , shake, and im 
sert the stopper. Place the flasks in a constantTemper- 
ature bath at 60 + 2°, and heat for 50 ± 5 min. 

Remove Lhe flasks from the bath, and allow to stand 
for 10 min. Add acetonitnle to about 2 ml below the 
50-mL mark, allow to cool to room temperaturę, and 
dilute with acetonitrile to volume. Allow the Solutions 
to stand for 16 h, The Solutions thus obtaaned are Der- 
ivatized system suitability solution 7, Derivatized system 
suitability solution 2, Dehvatized standard solution , Der- 
ivatized sample solution , and Derivatized blank solution. 
Cbromatographic system 
(See Chromatograpny (621), 5ysfem Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 4.6-mm x 25-cm; packi ng LI 1 
Flow ratę: 1 *2 mL/mln 
Injection volume: 45 pL 
System suitability 

Sam pies: Derwatized system suitability solution 1 , Der - 
ivatfzed system suitability solution 2 , and Derivatized 
standard solution 

[NOTĘ—See Tobie 2 for relative retention times.] 

Compare Defmtized system suitability Solutions 1 and 2 
chromatograms to identify degradation peaks. Deoxys- 
treptamine kanosaminide and nebramine will increase 
in response in Derivatized system suitability solution 2. 
Suitability requirements 

Capaclty factor (12): NIT 15.5 for tobramydn, Der - 
watized system suitability solution 2 
Resolution: NLT 1.0 between the nebramine and 
kanamydn peaks, Derivatized system suitability solution 
2 


Reiative standard dewatlon: NMT 2.0%, Derivatized 
standard solution 

Analysts 

Samples: Derivatized system suitability solution 1, Der- 
ivatized standard solution , Derivatizea sample solution, 
and Derivatized blank solution 

Dlsregard any peak corresponding to those from the 
Derivatized blank solution, and subtract the quantities 
of any such peaks found at the relative retention Limes 
of 0.36, 0.66, and 0.94 from those found in the Der- 
ivatized sample solution. For unknown peak determina- 
tions, disregard any peaks found in the chromatogram 
of the Demotized sample solution that correspond to 
those in the chromatogram of Dehvatized system suita¬ 
bility solution 7. 

Calculate the percentage of each Impurity in the por¬ 
tion of Inhalation Solution taken: 

Result - (rjr$) x ( Q/C u ) x 100 

ra ~ peak area of each impurity from the 
Derivatized sample solution 

ii - peak area of tobramydn from the Derivatized 
standard solution 

Cs - concentration of USP Tobramydn RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of tobramydn in the 
Sample solution (pg/ml) 

Acceptance criteria: See Table 2 . 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Spedfied unidentified imouriLy 

036 

0.25 

Oeoxystr€ptamine 

kanosaminide 

0.66 

03 

Nebramine 

0,94 

0.4 

Kanamydn B 

0.96 


Tobramycin 

1.0 


Any individual unspecified 
impurity 

— 

0.1 

Total unsoecified rmpurities 

_ 

0,2 

Total fmpurities 

— 

1.0 


5PECSFIC TESTS 

« Bacterial EndotoKiNS Test (85): It contains NMT 60 
USP Endotoxin Units/mL. 

■ Steriuty TESTS (71): It meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Ezamined, Membranę Fi it radon. 

* Absorbance 

Sample: Inhalation Solution 

Analysis: Determine the absorbance of the Sampie at 
410 nm in a 1-cm celi. 

Acceptance criteria: NMT 0.30 

* pH (791): 4.5-6.5 

o Particulate IV!atter in Injections <788): Meets the re- 
quirements for smallwolurne injections 

* Osmolality and Osmolarity (785): The osmolality is 

135-285 mOsmol/kg. 

APOITIONAL REQU1REMENTS 

* Packaging and Sto race: Presewe in low-denslty, poły- 
ethylene, singfe-use ampules stored in light-resistant foil 
over-wrapped packaging, in a refrigerator. 
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o USP Reference Standards (11) 

USP Endotoxin RS 
USP Tobramycin RS 


Tobramycin Ophthalmic Soiutfom 

DEFINHTION 

Tobramycin Ophthalmic Soiution contains the equivalent of 
NLT 90.0% and NMT 120.0% of the fabefed amount of 
tobramycin (C 1 S H 3 7 N 50 ?). It may contam one or morę 
suitable buffers, dispersants, preservatives, and tonicity 
agents, 

IDENTIFICATION 

■ A, Thin-Layer Chromatography 

Difuent: Butyl alcohol and pyndine (100:1) 

Standard soiution: 3 mg/mt of USP Tobramycin RS in 
water 

Sample suluUon: OphLhafmic Soiution 
Soiution A: Standard soiution and Sampfe soiution (1:1) 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume: 6pL 

Deveioping solvent system: Methanoi, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Diluent 
Anafysis 

Sam pies: Standard soiution, Sample soiution, and Sofu- 
tion A 

Apply the Standard soiution, the Sample soiution, and 
Soiution A to the piąte. Place the piąte in a suitabie 
chromatographic chamber, and develop the chromat- 
ogram in the Developing soivent system until the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the cha ro¬ 
ber, allow the so!vent to evaporate, and heat Lhe 
piąte at 110° for 15 min. Im media tely locate the 
spots on the piąte by spray! ng it with Spray reagent . 
Acceptance critena: Tobramycin appears as a pinK 
spot, and the vafues of the spots of the Sample soiu¬ 
tion and of Soiution A, respecdve!y, correspond to those 
of the Standard soiution. 

* B. The retention time of the major peak of the Deriva - 

tized sample soiution corresponds to that of the Deriva- 
tized standard soiution obtained as directecl in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 2.0 g of tris(hydroxymeth- 
yl)aminomethane in S00 ml of water. Add 20 mL of 
1 N su I furie add, and dflute with aceton i tnie to obtain 
2000 ml of soiution. Cool, and pass through a filter of 
0.2-pm or flner porę size. 

Soiution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol. Thfs soiution may be used for 5 days if refriger- 
ated when not in use. 

Soiution B: 15 mg/mL of tns(hydroxymethyl)amino- 
methane in water. This soiution may be used for 1 
month if refrigerated when not fn use. 

Soiution C: 3 mg/mL of tris(hydroxymethyl)amino- 
methane prepared as follows. Transfer 40 ml of Soiution 
B to a 200-mL volumetric fiask. Add dimeihyl sulfoxide 
while mixing, and dilute with dimethyl suffoxide to vol- 
ume. Use this reagent within 4 h. If kept immersed in 
an ice-water bath below 10°, the reagent may be used 
for up to 8 h. 

Standard stock soiution^ 0.66 mg of USP Tobramycin 
RS prepared as follows. iransfer 33 mg of USP Tobramy¬ 


cin RS into a 50-mL volumetric fiask. Add 20 mL of 
water, 1 mL of 1 N sulfuric add, and mix. Dilute with 
water to vo!ume. 

Standard soiution: 0.132 mg/mL of USP Tobramycin 
RS from Standard stock soiution in water 
Sample soiution: Nominally 0.12 mg/mL of tobramycin 
from Ophthalmic Soiution in water 
Derivatized standard soiution, Derivatized sample so- 
lution, and Blank soiution: Proceed as follows. Heat 
all Solutions at the same temperaturę and for the same 
duration of fcime as indicated. Move all fiasks to and 
from the 60° constant temperaturę bath at the same 
time. 

To separate 50-mL volumefric fiasks transfer 5,0 mL of 
the Standard soiution, 5.0 mL of the Sampfe soiution , 
and 5.0 mL of water. To each fiask add 10 mL of Soiu¬ 
tion A and 10 mL of Soiution C shake, and insert the 
stopper. Place the fiasks in a constant temperaturę 
bath at 60 ±2°, and heat for 50 ±5 min. Remove the 
fiasks from the bath, and allow to stand for 10 min. 
Add acetonitrile to about 2 mL below the 50-mL mark, 
allow tu cout tu ruum Lemperature, then dilute with 
acetonitrile to volume. The Solutions thus obtained are 
the Derivotized standard soiution, the Derivatized sample 
soiution, and the Blank soiution , respectively. 

System suitability stock soiution: 0.24 mg/mL of p- 
naphtholbenzeln in acetonitrile. Prepare freshfy. 

System suitability soiution: Transfer 2 ml of the Sys¬ 
tem suitability stock soiution to a 10-mL volumetric fiask, 
dilute with Derivatized standard soiution to volume, and 
use pmmptiy. 

Chromatographic system 
(See Chromatography (621), System Suitability*) 

Modę: LC 

Deteotor: UV 365 nm 
Column: 4-mm x 15-cm; packing LI 
Column temperaturo: 40 CI 
Flow ratę: 1.2 ml/min 
Injection voiume: 20 pL 
System suitability 

Sam pies: Deriva tized standard soiution and System suit- 
abiiity soiution 

[Notę—T he relative retention times for p-napbthoiben- 
zein and tobramycin are about 0.6 and 1 . 0 , 
respectively.] 

Suitability regurrements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramycin, System suitability soiution 
Relative standard deyiatlon: NMT 2.0%, Derivatized 
standard soiution 
Anaiysts 

Sam pies: Derivatized standard soiution, Derivatized 
sample soiution f and Blank soiution 
Use the Blank soiution to identjfy the sokent and rea¬ 
gent peaks. 

Calculate the percentage of the iabded amount of to¬ 
bramycin (C 1 UH 37 N 5 G 9 ) In the portion of Ophthalmic 
Soiution taken: 

Result - (r u /ri) x (Q/Cd) x Px Fx 100 

ru - peak area of tobramycin from the Derivatized 
sampfe soiution 

fs = peak area of tobramycin from the Derivatized 
standard soiution 

Cs - concentration of USP Tobramycin RS in the 
Standard soiution (mg/mL) 

Cy = nominał concentration of tobramycin in the 
Sample soiution (mg/mL) 

P - potency of tobramycin in USP Tobramycin RS 
(j-ig/mg) 

F ~ converston factor, 0.001 mg/pg 
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Acceptance criteria: 90.0%-120*0% 

SPECIFIC TESTS 

o Steriljty Tests {71): It meets the reguirements in Test for 
Sterility of the Product to Be Exam!ned f Membranę 
Fiitratton. 

opH{791): 7,0-8.0 

ADDITIONAL REQUIREMENTS 

» Packacinc amd Storage: Preserve in tight containers, 
and avoid exposure to excessive heat. 

• USP Reference Stamdards (11) 

USP Tobramycin RS 


Tobramycin and Dexamethasone 
Ophthalmic Ointment 

DEFINITION 

lobramycin and Dexamethasone Ophthaimic Ointment con- 
tains NLT 90.0% and NMT 120,0% of the labeled amount 
of tobramycin (CisN^N^O*), and NLT 90,0% and NMT 
110.0% of the labeled amount of dexamethasone 
(C22H 29 FOs). 

IDENTIFICATION 
o A, THIN-lAYER CHROMATOGRAPHY 

Solution A: 100 mq/mL of sodium sulfate in water 
Diiuent: Butyl aleonol and pyridine (100:1) 

Standard solution: 6 mg/mL of USP Tobramycin RS in 
water 

Sampie solution: To 1 g of Ophthaimic Ointment in a 
test tubę add 2 mL of chloroform/ and shake to dis- 
solve. Add 0.5 ml of Solution A , shake vigorous!y, and 
centrifuge, Use the elear supernatant aqueous liquid. 3f, 
after centnfuging, an oiiy film remains on top of the 
supernatant agueous liquid, transfer the supernatant 
agueous Itauid to a second test tubę, and wash It with 
2 mL of chloroform. 

Solution B: Standard solution and Sampie solution (1:1) 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application yolume: 3 ]iiL 

Developing soh/ent system: Methanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Difuent 
Analysis 

Samples: Standard solution , Sampie solution , and Solu¬ 
tion B 

Apply the Standard solution, the Sampie solution , and 
Solution B to the piąte. Place the piąte in a surtable 
chromatographic chamber, and develop the chromat- 
ogram in the Developing solvent system until the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the cham- 
ber, allow the solvent to evaporate, and heat the piąte 
at 110° for 15 min. Immediately locate fhe spots on 
the piąte by spraying it with Spray reagent 
Acceptance criteria: Tobramycin appears as a pink 
spot, and the values of the spots of the Sampie solu - 
tion and of Solution B, respectlvely, correspond to those 
of the Standard solution. 

* B. The retentfon time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assoyfor Dexamethasone. 

ASSAY 
a TOBRAMYCIM 

Mobile phase: Dissolve 2.0 g of tns(hydroxymeth- 
yhaminomethane tn 800 mL of water, Add 20 mL of 


1 N sulfuric add, and dilute with acetonitrile to obtain 
2000 ml of solution. Cool, and pass through a filter of 
0 .2-pm orfiner porę size, 

Solution A: 1 0 mg/mL of 2,4-dinitrofluorobenzene In 
alcohoL This solution may be used for 5 days if refriger- 
ated when not In use. 

Solution B: 15 mg/mL of tns(hydroxymethyl)amino- 
methane in water. This solution may be used for 1 
month if refrigerated when not In use. 

Solution C: 3 mg/mL of tris(hydroxymethyl)amino- 
methane prepared as follows. Transfer 40 mL of Solution 
B to a 200-mL vo3umefnt fiask. Add drmethy! sulfoxide 
while mlxing, and dilute with dimethyl suifoxide to yol¬ 
ume, Use this reagent within 4 h. If kept immersed in 
an ice-water bath below 10°, the reagent may be used 
for up to 8 h. 

Standard stock solution: 1 1 mg of USP Tobramycin RS 
prepared as follows. Transfer 55 mg of USP Tobramycin 
RS into a 50-mL volumetnc fiask. Add 1 mL of 1 N sul¬ 
furic acid and enough water to disso!ve it, and dilute 
with water to volume. 

Standard solution; 0.22 mg/mL of USP Tobramycin RS 
from Standard stock solution in water 
Sampie solution: Nominatly 0.045 mg/mL of tobramy¬ 
cin from Ophthaimic Ointment in water prepared as 
follows. Transfer a portion of Ophthaimic Ointment 
containing nominally 4.5 mg of tobramycin to a 
separator. Add 50 mL of ether, and extract with four 
20- to 25-mL portions of water. Combi ne the water ex- 
tracts in a 100-mL volumetric fiask, and dilute with 
water to volume. 

Derivatized standard solution, Derivatized sampie so¬ 
lution, and Blank solution: Proceed as follows. Heat 
a 11 Solutions at the same temperaturę and for the same 
duration of time as indicated. Move all flasks to and 
from the 60 D constant temperaturę bath at the same 
time. 

To separate 50-mL vo3umetnc flasks transfer 4.0 ml of 
the Standard solution , 15.0 mL of fhe Sampie solution , 
and 4.0 mL of water. To each fiask add 10 mL of Solu- 
tion A and TO mL of Solution C, shake, and insert the 
stopper. Place the flasks in a constant temperaturę 
bath at 60 ±2°, and heat for 50 ± 5 min. Remove the 
flasks from the bath, and allow to stand for 10 min. 
Add aceton Etnie to about 2 mL below the 50-mL rnark, 
allow to cool to room temperaturę, then diiute with 
acetonitrile to voiume. The Solutions thus obtained are 
the Derivatized standard solution , the Derlvatized sampie 
solution , and the Blank solution , respectively. 

System suitability stock solution: 0.24 mg/mL of p- 
naphtholbenzein in acetonitrile, Prepare freshly. 

System suitability solution: Transfer 2 mL of the Sys¬ 
tem suitability stock solution to a 10-mL vo!umetric fiask, 
difute with Derivatized standard solution to volume, and 
use promptly. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,2 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Derivatized standard solution and System suit - 
a hi lity solution 

[Notę —The reiattve retention times for p-naphtholben- 
zein and tobramycin are about 0.6 and 1.0, 
respectiveiy.] 

Suitability reguirements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramycin, System suitability solution 
Relative standard deviation: NMT 2.0%, Derivatized 
standard solution 





Analysis 

Sam pies: Derivotized standard solution, Derivotized 
s ample solution, and Blank solution 
Use the Blank solution to idendfy the solvent and rea¬ 
gent peaks. 

Calcufate the percentage of the labefed amount of to- 
bramycin (CiaH^NsOg} in the portion of Ophthalmic 
Gmtment taken: 

Result = (Wrj) x (Cj/Q) x P x F x 100 

fu ~ peak area of tobramyein from the Dematized 
sample solution 

r$ = peak area of tobramyein from the Derivatized 
standard solution 

Cy = concentration of USP Tobramyein RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of tobramyein in the 
Sample solution (mg/mL) 

P = potency of tobramyein in USP Tobramyein RS 
(|ag/mg) 

f - conversion factor, 0.001 mg/jig 
Accepiance crlterla: 90.0%-120.Q% 

• Dexamethasone 

Mobile phase: Methanol and water (55:45) 

Diluent: Methanol and water (75:25) 

System suitability stock solution: 1 mg/mL of anhy- 
orous chlorobutanol and 0.2 mg/mL of USP Dex* * 
amethasone RS in Diluent 

System suitabllity solution: 0.3 mg/mL of anhydrous 
chlorobutanol and 0.06 mg/mL of USP Dexamethasone 
RS in Diluent prepared as follows. Transfer 15.0 mL of 
the System suitability stock solution to a separator con¬ 
taining about 50 ml of n-bexane, and shake. Allow the 
layers to separata, and drain the lower phase into a 
SÓ-mL volumetric fiask. Repeat the extraction with two 
15-mL portions of Diluent , combining the lower phase 
from each extraction in the same 50-mL volumetric 
fiask. Dilute with Diluent to vo[ume. 

Standard stock solution: 0.2 mg/mL of USP Dex- 
amethasone RS in Diluent 
Standard solution: 0.06 mg/mL of USP Dex- 
amethasone RS in Diluent prepared as follows. Transfer 
15.0 mL of the Standard stock solution to a separator 
containing about 50 mL of rł-hexane, and shake. Allow 
the layers to separate, and drain the lower phase into a 
50-mL volumetric fiask. Repeat the extracdon with two 
15-mL portions of Diluent , combining the lower phase 
from each extraction in the same 50-mL volumetrk 
fiask. Dilute with Diluent to vołume. 

Sample solution: Transfer a portion of Ophthalmic 
Ointment containing nominalJy 3 mg of dexamethasone 
to a separator containing 50 mL of r?-hexane, and 
shake. Add 15 ml of Diluent, and shake, Allow the lay¬ 
ers to separate, and drain the lower phase into a 50-mL 
volumetric fiask. Repeat the extractron with two 15-mL 
portions of Diluent, combining the lower phase from 
each extraction in the same 50-mL valumetric fiask. Di¬ 
lute with Diluent to volume, mix, and centrifuge. Use 
the elear solution. 

Chrornatographic system 
(See Chromo tog ropny (62 1), System Suitability .) 

Modę: LC 

Detecton UV 206 nm 
Columrt: 8.0-mm x 10-cm; packing LI 
Flow ratę: 3 mL/mln 
Injection volume: 100 pL 
System suitabllity 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The re!ative retention times for chlorobutanol 
and dexamethasone are about 0.7 and 1,0, 
respectively.] 


Suitability regulrements 

Resolution: NLT 1.8 between chlorobutanol and dex* 
amethasone, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Column efficiency: NLT 350 theoretical plates, Stan¬ 
dard solution 

Relative standard deviation: NMT 2.0% f Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the Jabeled amount of dex- 
amethasone (C^hhsFGs) in the portion of Ophthalmic 
Ointment taken: 

Result = (ry/n) x (Cs/Cu) x P x 1 00 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q ~ concentration of USP Dexamethasone R5 in 
the Standord solution (mg/mL) 

C u - nominał concentration of dexamethasone in 
the Sample solution (mg/mL) 

P - potency of dexamethasone in USP 
Dexamethasone RS (mg/mg) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the regulrements 

* Other Requirements: It meets the reguirements in 

Ophthalmic Products —Quality Tests (771). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in colJapsible 
ophthalmic ointment tubes. 

■ USP Reference Standards (11) 

J5P Dexamethasone RS 
JSP Tobramyein RS 


Tobramyein and Dexamethasone 
Ophthalmic Suspension 

DEFINITION 

Tobramyein and Dexamethasone Ophthalmic Suspension ls 
a stenie aqueous suspension containing Tobramyein and 
Dexamethasone. It contains NLT 90.0% and NMT 
120.0% of the labeled amount of tobramyein 
(ti B H 37 N 5 0*), and NLT 90.0% and NMT Tl0.0% of the 
labeled amount of dexamethasone (CizH^FOs). 

IDENTIFICATION 

* A Thin-Layer Chromatography 

Diluent: Butyl alcohol and pyridine (100:1) 

Standard solution: 6 mg/mL of USP Tobramyein RS in 
water 

Sample solution: To 1 mL of Ophthalmic Suspension in 
a test tubę add 100 mg of sodtum sulfate, disperse by 
shaklng, and centrifuge. Use the dear supernatant. 
Solution A: Standard solution and Sample solution (1:1) 
Chromatographic system 
(See Chromatograpny (621), Thin-Loyer Chromało- 
graphy.) 

Adsorbent: 0.25-mm iayer of chromatographic sillca 
geł mixture 

Application volume: 3 jiL 

Developing solvent system: Methanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Diluent 
Analysis 

Samples: Standard solution, Sample solution, and Solu¬ 
tion A 

Apply the Standard solution , the Sample solution, and 
Solution A to the piąte. Place the piąte in a suitable 
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chromatographic chamber, and develop the chromat- 
ogram in the Developing solvent system until the sol- 
vent front has moved about threeTourths of the 
length of the piąte. Remove the piąte from the cham¬ 
ber, allow the solvent to evaporate, and heat the 
piąte at 110° for 15 mirt, Immedrately locate the 
spots on the piąte by spraying it wrth Spray reagent 
Acceptance criteria: Tobramycin appears as a pinie 
spot, and the fc values of the spots of the Sample solu - 
tion and of Solution A, respectiyely, correspond to those 
of the Standard solution. 

• B> The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution, as 
obtained in the Assoy for Dexamethasone , 

ASSAY 

* TOBRAMYCIN 

Mobile phaser Dissolve 2.0 g of tris(hydroxymeth- 
yljaminomethane tn 800 mL of water, Add 20 mL of 
1 N sulfuric add, and dilute with acetonitrile to obtain 
2000 mL of solution, CooJ, and pass through a filter of 
0.2-jim or finer porę size, 

Solution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol. This soiution may be used for 5 days if refriger- 
ated when not in use. 

Solution B: 15 mg/mL of tns(hydroxymethyl)amino- 
methane in water. This solution may be used for 1 
month if refrigerated when not in use. 

Solution C: 3 mg/mL of tri5(hydroxymethyl)amino- 
methane prepared as follows. Transfer 40 mL of Solution 
B to a 200-mL yolumetric fiask. Add dimethyl sulfoxide 
while mming, and dilute with dimethyl sulfoxide to vol- 
ume. Use this reagent within 4 h. If kept immersed in 
an ice-water bath betów 10°, the reagent may be used 
for up to 8 h. 

Standard stock solution: 1.1 mg of USP Tobramycin RS 
prepared as follows. Transfer 55 mg of USP Tobramycin 
RS into a 50-mL yolumetric fiask. Add 1 mL of 1 N suk 
furie add and enough water to dtssolve It, and dilute 
with water to yolume. 

Standard solution: 0.22 mg/mL of USP Tobramycin RS 
from Standard stock solution in water 
Sample solution: Nominally 0.09 mg/mL of tobramycin 
from Ophthalmic Suspension tn water 
Derivatized standard solution, Derivatized sample so¬ 
lu tion, and Blank solution: Proeeed as follows. Heat 
all Solutions at the same temperaturę and for the same 
duration of time as indrcated. Move all flasks to and 
from the 60° constant temperaturę bath at the same 
trme. 

To separate 50-mL yolumetric flasks transfer 4.0 ml of 
the Standard soiution , 10.0 mL of the Sample solution, 
and 4.0 mL of water. To each fiask add 10 mL of Solu- 
tion A and 10 ml of Solutbn C f shake, and insert the 
stopper, Place the flasks in a constant temperaturę 
bath at 60 ± 2°, and heat for 50 + 5 min. Remove the 
tlasks from the bath, and allow lo stand for 10 min. 

Add acetonitrile to about 2 mL below the 50-mL maric, 
allow to cool to room temperaturę, then dilute with 
acetonitrile to volume. The Solutions thus obtained are 
the Denvatized standard soiution 4 the Denvatized sampie 
solution , and the Blank solution , respectively. 

System suitability stock solution: 0.24 mg/mL of p- 
naphtholbenzein in acetonitrile. Prepare freshly. 

System suitability solution: Transfer 2 mL of the Sys¬ 
tem suitability stock soiution to a 10-mL yolumetric fiask, 
dilute with Derivatized standard solution to yolume, and 
use promptly. 


Chromatographic system 

(See Chromatogropny <621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9-mm x 30-cm; packtng LI 
Flow ratę: 1.2 ml/min 
Injection yolume: 20 pL 
System suitability 

Samples: Derivatized standard soiution and System suit- 
ability solution 

[Mote—T he relative retention times for p-naphtholbem 
zein and tobramycin are about 0,6 and 1 . 0 , 
respectively.] 

Suitability reguirements 

Resolution: NLT 4.0 between pmaphtholbenzein and 
tobramycin. System suitability solution 
Relative standard deviation: NMT 2.0%, Derivatized 
standard soiution 
Analysis 

Samples: Derivatized standard soiution, Derwatized 
sample soiution , and Blank soiution 
Use the Blank solution to identify the solvent and rea¬ 
gent peaks. 

Calculate the percentage of the labeled amount of to- 
bramydn (CieH^NsOii) in the portion of Ophthalmic 
Suspension taken: 

Result - (ro/rs) X (Cs/Cu) x P x F x 100 

r u - peak area of tobramycin from the Derivatlzed 
sampie solution 

fj = peak area of tobramycin from the Derivalized 
standard solution 

Cs = concentration of USP Tobramycin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of tobramycin in the 
Sample soiution (mg/mL) 

P - potency of tobramycin in USP Tobramycin RS 
(^g/mg) 

f - conversfon factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-12Q.O% 

* DEXAMETHASONE 

Mobile phase: Acetonitrile and water (45:55) 

Standard solution: 0.04 mg/mL of USP Dex- 
amethasone RS in methanoT 
Sample solution: Nominally 0.04 mg/mL of dex- 
amethasone from Ophthalmic Suspension, freshly 
mixed and free of air bubbles, in methanol 
Chromatographic system 
(See Chromatogropny {62 1), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection yolume: 20 )iL 
System suitability 
Sample: Standard soiution 
Suitability reąuirements 

Column efflciency: NLT 1400 theoretltal piates 

Tatlrng factor: NMT 1.5 

Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sampie soiution 
Calculate the percentage of the labeled amount of 
dexamethasone (C 22 H 29 FO 5 ) in the portion of 
Ophthalmic Suspension taken: 

Result - ( ru/r $) x (QfCu) x P x 100 

ry = peak response from the Sample solution 

n - peak response from the Standard soiution 

Cs - concentration of USP Dexamethasone RS in 
the Standard soiution (mg/mL) 

Cu = nominał concentration of aexamethasone in 
the 5amp/e soiution (mg/mL) 
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P = potency of dexamethasone in USP 
Dexametha$one RS (mg/mg) 

Acceptance cnteria: 90,0%-110-0% 

SPECIFIC TESTS 

* Sterility Tests (71}: It meets the requirements in Test for 
Sterility of the Product to Be Examined, Membranę 
Filtrotion. 

* PH (791): 5.0-ć.O 

ADDITIONAL REQUIREMEKTS 

* Packaginc and Storage: Preserve in trght containers. 

* USP Riference Standard; (11) 

USP Dexamethasone RS 
USP Tobramycin RS 


Tobramycin and Fluorometholone 
Acetate Ophthalmic Suspension 

DEFINITION 

Tobramycin and Fluoromethdone Acetate Ophthalmic Sus¬ 
pension is a sterife aqueous suspension of Tobramycin and 
Ffuorometholone Acetate. it contains NLT 90.0% and 
NMT 120.0% of the labeled amount of tobramycin 
(G«H j? N 5 0 9 ) and NLT 90.0% and NMT 115.0% of the 
labeied amount of fluorometholone acetate (C^H^FOJ, It 
may contain suitable buffers, dispersants, ton i city-ad j ust- 
ing agents, and pre$ervatives. 

IDENTIFICATION 

* A. The refative retention time of the major peak of fhe 
Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay for Fluommetholone Acetate, 

« B. Thin-Layer Chromatography 

Dtluent: Butyl alcohol and pyridine (100:1) 

Standard solution: 6 mg/mL of USP Tobramycin RS in 
water 

Sample solution: Allow the Ophthalmic Suspension to 
settle, and decant 1 mL of the supernatant into a test 
tubę. Add OJ g of sodium sulfate and cenŁrifuge, U$e 
the dear supernatant. 

Solution A: Standard solution and Sample solution (1:1) 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 3 juL 

Developrng solvent system: Methanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin m Dtluent 
Analysis 

Samples; Standard solution, Sample solution, and Solu¬ 
tion A 

Apply the Standard solution, the Sample solution f and 
Solution A to the piąte. Place the piąte in a suitable 
chromatographic chamber, and aevelop the chromat- 
ogram in the Developinq solvent system until the sol- 
vent front has moved about three-Fourths of the 
length of the piąte, Remove the piąte from the cham¬ 
ber, allow the solvent to evaporate, and heat the 
piąte at 110 C for 15 min. ImmediateJy locate the 
spots on the piąte by spraying it with Spray reagent. 
Acceptance criteria: Tobramycin appears as a pinie 
spot, and the R f values of the spots of the Sample solu¬ 
tion and of Solution A f respective3y, correspond to those 
of the Standard solution. 

ASSAY 
o Tobramycin 

Mobile phase: Dissolve 2.0 g of tns{hydroxymeth-‘ 

ulbminnmpthsnp in Rnf) ml nf w^łter Arlrl ml nf 


1 N sulfuric add, and dilute with acetonitrile to obtain 
2000 ml of solution. Cool, and pass through a fiiter of 
0 .2-pm or finer porę size. 

Solution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol. This solution may be used for 5 days if refriger- 
ated when not in use, 

Solution B: 15 mg/mL of tris(hydroxymethyl)arnino- 
methane in water. This solution may be used for 1 
month if refrigerated when not in use. 

Solution C: 3 mg/mL of tris (hydro xvmethyl) a mino- 
methane prepared as follows. Transfer 40 mL of Solution 
B to a 200-mL volumetric fiask. Add dimethyi suifoxide 
while mixmg, and dilute with dimethyi $u)foxide to vol- 
ume, Use this reagent within 4 h, If kept immersed in 
an Ice-water bath below 10°, the reagent may be used 
for Lip to 8 h. 

Standard stock solution: 1.1 mg of USP Tobramycin RS 
prepared as follows. Transfer 55 mg of USP Tobramycin 
RS into a 50-mL volumetric fiask. Add 1 mL of 1 N suf- 
furic acid and enough water to dissolve it, and dilute 
with water to volume. 

Standard solution: 0.22 mg/mL of USP Tobramycin RS 
from Standard stock solution in water 
Sample solution: Nominalfy 0.09 mg/mL of tobramycin 
from Ophthalmic Suspension in water 
Derivatized standard solution, Derivatrzed sample so¬ 
lution, and Blank solution: Proceed as follows. Heat 
all Solutions at the same temperaturę and for the same 
duration of time as indicated. Move all fiasks to and 
from the 60° constant temperaturo bath at the same 
time. 

To separate 50~mL volumetric flasks transfer 4.0 mL of 
the Standard solution, 10.0 mL of the Sample solution , 
and 4.0 mL of water. To each fiask add 10 ml of Solu¬ 
tion A and 10 mL of Solution C e shake, and insert the 
stopper. Place the flasks in a constant temperaturę 
bath at 60 ± 2°, and heat for 50 ± 5 min. Remove the 
flasks from the bath, and allow to stand for 10 min. 
Add acetonitrile to about 2 mL below the 50-mL mark, 
allow to cod to room temperaturę, then dilute with 
acetonitrile to voiume. The Solutions thus obtained are 
the Derivatized standard solution , the Denvatized sample 
solution , and the Blank solution, respectively. 

System suitabiiity stock solution: 0.24 mg/mL of p- 
naphtholbenzein in acetonitrile. Prepare freshly. 

System suitabiiity solution: Transfer 2 mL of the Sys¬ 
tem suitabiiity stock solution to a 10-mL volumetric fiask, 
dilute with Demotized standard solution to yolume, and 
use promptly. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 365 nm 
Cofumn: 3.9-mm x 30-cm; packing LI 
FI o w ratę: 1.2mL/min 
Injectfon voIume; 20 ^L 
System suitabiiity 

Samples: Derivatized standard solution and System suit- 
abifity solution 

[NOTĘ—The relative retention times for p-naphtholbem 
zein and tobramycin are about 0,6 and 1.0, 
respectively,] 

Suitabiiity requirements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramycin, System suitabiiity solution 
Relative standard deviation: NMT 2.0%, Derivatized 
standard solution 
Analysis 

Samples: Denvatized standard solution, Derivatized 
sample solution , and Blank solution 
Use the Blank solution to identify the solvent and rea¬ 
gent peaks. 
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Calcutate the percentage of the labeled amount of to- 
bramycin (CiaH 37 N 5 0 9 } in the portion of Ophthalmic 
Suspension taken; 

Result - (r y /r s ) x (Q/Q) x P x F x 100 

r u = peak area of tobramycin from the Derivatized 
sample solution 

Ti = peak area of tobramycin from the Denvatized 
standard solution 

Cs = concentration of USP Tobramycin RS in the 
Standard solution (mg/mt) 

Co - nominał concentration of tobramycin in the 
Sample solution (mg/mL) 

P == potency of tobramycin in USP Tobramycin RS 

(ng/mg) , 

F - eonversion factor, 0.001 mg/pg 
Acceptance criteria: 9Q*Q%-120.0% 

• Fuj o rometholqne Acetate 

Mobile phase: Acetonitrile and water (50:50) 

System suitability solution: 0.04 mg/mL each of USP 
Fluorometholone RS and USP Fluorometholone Acetale 
RS in acetonitrile 

Standard solution: 0,04 mg/mL of USP 
Fluorometholone Acetate RS in acetonitrile 
Sample stock solution: Nominaliy 0*1 mg/mL of 
fluorometholone acetate in acetonitrile, prepared as fol- 
lows* Transfer Ophthalmic Suspension, freshly mixed 
and free from air bubbles and containing nominafly 
2.5 mg of fluorometholone acetate, to a 25-mL voIu- 
metric fiask* Dilute with acetonitrile to volume. 

Sample solution: Nominaliy 0*04 mg/ml of 
fluorometholone acetate in acetonitrile, prepared as fol- 
lows. Transfer 4.0 mL of Sample stock solution to a 
1 0-mL vol u metric fiask, and dilute with acetonitrile to 
volume, Transfer a portion of this solution to a test 
tubę, and centrifuge for 15 min* Use the elear 
supernatant. 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column; 4 *mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for fluorometholone 
and fluorometholone acetate are about 0.7 and 1 . 0 , 
respectively*] 

Suitability requirements 

Resolution: NLT 2.0 between fluorometholone and 
fluorometholone acetate, System suitability solution 
Capacity factor, k': 1.0-5.0, fluorometholone acetate 
peak, Standard solution 

Column efficiency: NLT 1000 theoretical plates, 
Standard solution 

Tailing factor: NMT 1*35, Standard solution 
Relative standard deviatton: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluorometholone acetate (C 2 . 1 H 31 FO 5 ) in the portion of 
Ophthalmic Suspension taken: 

Result - (Wr s ) x (Cs/Cy) x P x 100 

fu = peak area of fluorometholone acetate from the 
Sample solution 

r s ~ peak area of fluorometholone acetate from the 
Standard solution 

» concentration of USP Fluorometholone Acetate 
RS in the Standard solution (mg/mL) ' 


Cu = nominał concentration of fluorometholone in 
the Sample solution (mg/mL) 

P = potency of fluorometholone acetate in USP 
Fluorometholone Acetate RS (mg/mg) 
Acceptance eritena: 90.0%-115.0% 

SPECIFIC TEST5 „ , 

* SteriuTY Tests <71 >: It meets the requirements in Test tor 

Sterillty of the Product to 8e Ewmined, Membranę 
FHtration. 

■ pH<791): 6,0-7*0 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight containers* 

* USP reference Standards (11) 

USP Fluorometholone RS 
USP Fluorometholone Acetate RS 
USP Tobramycin RS 


Tobramycin Sulfate 



(CihHi ? Ns 0 9 )* ■ SEkSOi 1425.42 

D-Streptamine, 0-3-amino-3-deoxy-a-D-glucopyranQsyl- 
(1 —>6)- 0«[2,6-diam ino-2,3,6-trid oexy-tx-D-ndo~ 
hexopyranosyl‘(1 -^4)]-2-deoxy-, sulfate (2:5) (salt); 

C-3-Amino-3-deQxy-a-D-glucopyranosyl-{1^4)-0~[2,ó- 
dia mlno-2, 3,6-tndeoxy-a-D-nfao-hexopyranosyi“( 1-^6)]- 
2-deoxy-L-streptamIne, sulfate (2:5) (salt) [79645-27-5]. 

DEFINITION 

Tobramycin Sulfate has a potency of NLT 634 pg/mg and 
NMT 739 pg/mg of tobramycin (Ci fl H 3? N 5 0 9 ). 

IDENTIFICATION 
• A* Thin-Layer Chromatography 

Diluent: Butyl alcohol and pyridme (100:1) 

Standard solution: 6 mg/mL of USP Tobramycin RS in 
water 

Sample solution: ó mg/mL of Tobramycin in water 
Solution A: Standard solution and Sample solution (1:1) 
Chromatographic system 
(See Chromatography <621}, Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 3 pL 

DeveIoping solvent system: Methanol, chloroform, 
and ammonium hydroxide (60:25:30) 

Spray reagent: 10 mg/mL of ninhydrin in Diluent 
Analysis 

Samples: Standard solution , Sample solution , and Solu¬ 
tion A 

Apply the Standard solution , the Sample solution, and 
Solution A to the piąte. Place the piąte in a suitable 
chromatographic chamber, and develop the chromat- 
ogram in the Developinq solvent system until the sol* 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the cham¬ 
ber, ailow the solvent to evaporate, and heat the 
piąte at 11Q fl for 15 min* Immediately locate the 
spots on the piąte by spraying it with Spray reagent * 
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Acceptance criteria: Tobramydn appears as a pink 
spot, and the Rp yalues of the spots of the Sample solu- 
tion and of Sofution A, respectively, correspond to those 
of the Standard sofution. 

• B. The retentfon time of the major peak of the Deriva - 
tized sample solution corresponds to that of the Deriva- 
tized standard solution obtained as directed in the Assay 

• C Identification Tests—Ceneral, Suifate (191): Meets 

the reguirements 

ASSAY 

• Procedurę 

Mobile phase: Dissolve 2.0 g of tris(hydroxymeth- 
yf)aminomethane in 800 ml of water, Add 20 mL of 
| N sulfuric acid, and dilute with acetonitrile to obtain 
2000 mL of solution. Cod, and pass through a filter of 
0.2‘pm or finer porę size. 

Solution A: 10 mg/mL of 2,4-dinitrofluorobenzene in 
alcohol This solution may be used for 5 days if refriger- 
ated w hen not in use. 

Solution B: 15 mg/mL of tris(hydro^ymethyl)amino- 
methane in water, This solution may be used fnr 1 
month rf refrrgerated when not in use. 

Solution C: 3 mg/mL of tns(hydroxymethy!)amino- 
methane prepared as folJows. Transfer 40 mL of Solution 
B to a 20CbmL volumetric fiask. Add dimethyl sulfoxide 
while mixing, and dilute with dimethyl sulfoxide to vol- 
ume. Use this reagent within 4 h, If kept immersed in 
an Jte-water bath below 10°, the reagent may be used 
for up to 8 h. 

Standard stock sofution: 1.7 mg of USP Tobramydn RS 
prepared as folfows. Transfer 55 mg of USP Tobramydn 
RS into a 50-mL yoiumetrio fiask. Add 1 ml of 1 N sul- 
furrc acid and enough water to dissolve it, and dilute 
with water to vołume. 

Standard solution: 0.22 mg/mL of USP Tobramydn RS 
from Standard stock solution in water 
Sample solution: NominaJly 0.2 mg/mL of tobramydn 
from Tobramydn Suifate in water 
Der|vatized standard solution, Derivatrzed sample so- 
Jution, and Blank solution: Proceed as foflows. Heat 
a!i Solutions at the same temperaturę and for the same 
duration of time as indrcated, Move aJI flasks to and 
from the 60° constant temperaturę bath at the same 
time. 

To separate 50-mL volumetric flasks transfer 4.0 mL of 
the Standard solution, 4.0 mL of the Sample solution , 
and 4.0 ml of water. To each fiask add 10 mL of Solu¬ 
tion A and 10 ml of Solution C, shake, and insert the 
stopper. Place the flasks in a constant temperaturę 
bath at 60 ±2°, and heat for 50 ± 5 min. Remove the 
flasks from the bath, and allow to stand for 10 min. 

Add acetonitrile to about 2 ml below the 50-mL mark, 
allow to cooi to room temperaturę, then dilute with 
acetonitrile to volume. The Solutions thus obtained are 
the Derivatized standard solution, the Denvatized sample 
solution, and the Blank solution, respeetiveJy. 

System suitabrMty stock solution: 0,24 mg/mL of p- 
naphtholbenzein in acetonitrile. Prepare freshly. 

System suitability solution: Transfer 2 mL of the Sys¬ 
tem suitability stock solution to a TG-mL volumetric fiask, 
dilute with Derivatized standard solution to volume, and" 
use promptly. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 
Column: 3.9*-mm x 30-tm; packing LI 
Flow ratę: 1.2 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Derivatized standard solution and System suit- 
abifity solution 


[Non—The refative retention times for p-naphfholben- 
zein and tobramydn are about 0.6 and 1.0, 
respectwely,] 

Suitability requirements 

Resolution: NLT 4.0 between p-naphtholbenzein and 
tobramydn. System suitability solution 
Relative standard deviation: NMT 2.0%, Derivatized 
standard solution 

Analysis 

Samples: Dematized standard solution, Dehvatized 
sample sofution, and Blank solution 
Use the Blank solution to identify the solvent and rea¬ 
gent peaks. 

Calculate the guantity, in pg/mg, of tobramydn 
(CtsH^NiO?) in the portion of Tobramydn Suifate 
taken: 

Result = (ruin) x (C s /C w ) x P 

fy - peak area of tobramydn from the Derivatized 
sample solution 

n - peak area of tobramydn from the Derivatized 
standard solution 

Q - concentratfon of USP Tobramydn RS in the 
Standard solution (mg/mL) 

Cu - concentration of Tobramydn Suifate in the 
Sample sofution (mg/mL) 

P = potency of tobramydn in USP Tobramydn RS 
(pg/mg) 

Acceptance enteria: 634-739 pg/mg 

IMPURJTIE5 

• Residue on Ignition (281) 

Analysis: Moisten the charred residue with 2 mL of ni- 

tric acid and 5 drops of sulfuric acid, 

Acceptance criteria: NMT 1.0% 


De te te the folio włng: 

"* HEAW METALS, Method II (231): NMT 30 ppm. (omcW ,. 

Mn-20ie) 

* Orcanic Imporehes 

Solution A: Dilute 20 mL of sodium hypochlorite solu¬ 
tion with water to 100 mL, 

Solution B: Dissolve 1.1 g of potassrum iodide in 60 mL 
of water, boli for 15 min, and slowly add a suspenslon 
of 1.5 g of solubfe starch in 10 mL of water. Add 25 mL 
of water, and boil for 10 min. Allow to cool and dilute 
with water to 100 mL. 

Solution C; 29.2 g of sodium chloride in 100 mL of 
water 

Sample solution: Transfer 50 mg of Tobramydn Suifate 
to a 10-mL yolumetric fiask, adef 7 mL of water to dis- 
solve it, and adjust with 1 N sulfuric acid to a pH of 5.5 
± 0.4. Dilute with water to volume. 
standard solution: 0.05 mg/mL of tobramydn from 
Sample solution in water 
Chromatographic system 
{See Chromatogrophy {621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 1 pL 

Developing solvent system: Alcohol, Solution C, and 
water (30:50:20) 

Analysis 

Samples: Sample solution and Standard solution 
Apply the Sample solution and the Standard solution to 
the piąte. Develop the chromatogram in a saturated 
chromatographic cham ber containing the Developing 
solvent system until the solvent front nas moved 
about three-fourths of the length of the piąte. Re- 
move the piąte from the chromatographic cham ber. 
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evaporate the solvent in a oirrent of hot air, then 
heat the piąte at 110° for 10 min. Lightly spray the 
hot piąte with Solution A . Dry the piąte in a current 
of cold air until a sprayed area of the piąte beiow the 
origin gives at most a faint biue color with a drop of 
Solution B. Then spray the piąte with Solution B. 
Acceptance criteria: Bfuish-purple spots are fmmedi- 
ately visible. Other than the prindpal tobramycin spot, 
no spot observed in the Sample solution is morę rntense 
than the prindpal spot from the Standard solution 
OM). 

SPECIFIC TESTS 

• PH (791) 

Sample solution: 40mg/mL 
Acceptance criteria: 6.0-8.0 

* Water Determination, Method I (921): NMT 2.0% 

* STERiirFY Tests (71): Where the label States that Tobra¬ 

mycin Sulfate is sterile, it meets the requirements in Test 
for Steriiity of the Product to Be bcomined, Membranę 
Fittrotion. 

• Bacterial Endotoxins Test (85): Where the lahef States 

that Tobramycin Sulfate is stenie or must be subjected to 
further processing during the preparation of injectable 
dosage forms, it contains NMT 2.00 USP Endotoxin 
Units/mg of tobramycin. 

ADDITIONAL REQUJREMENTS 

• Packaging and Storage: Presen/e in tight containers. 

* Labeling: Where Tobramycin Sulfate h intended for use 

in preparing injectable dosage forms, the label States that 
it is sterile or must be subjected to further processing 
during the preparation of injectable dosage forms. 

» USP Reference Standards (11) 

USP Endotoxin RS 
USP Tobramycin RS 


Tocainide Hydrochloride 



CtiHuNjO ■ HCI 228.72 
Propanamide, 2-arn ino-N-(2,6-dimethy! phenyl)-, 
hydrochloride, (±)-. 

(±)-2-Amino-2',6'’propionoxylidide hydrochloride. 

» Tocainide Hydrochloride contains not fess than 
98.0 percent and not morę than 101.0 percent of 
G,Hi S N a O ■ HCI, calculated on the driea basis. 

Packaging and storage —Preserve in welhclosed contain¬ 
ers, 

USP Reference standards (11)— 

USP Tocainide Hydrochloride RS 

Identification— 

A: Infrared Absorption (197K). 

B: ft responds to the tests for Chloride (191), 

Loss on drying {? 31)—Dry it at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 


Residue on tgnition (281): not morę than 0,1%, 


Delete the folłowing: 

# Heavy metals, Method II (231): 0.002%.* \.\ a ^2Qm 

Chromatographk purity— 

Adsorbent; 0,25-mm layer of chromatographic sflica gel 
mixture coating on a thin-layer chromatographic piąte, pre- 
viously washecTwith methanol. 

Test solution: 100 mg per ml, in methanol. 

Standard Solutions: 1.0, 0.5, 0,25, and 0.1 mg per mL 
in methanol to obtain Standard Solutions A t B t C, and 0, 
respective!y, 

Application vofume: 20 pi. 

Developlng solwnt system: a freshly prepared mi x turę of 
toluene and alcohol (4:1) in a paper-lined equilibrated tank 
in an atmosphere of ammonia vapors. 

Procedurę —Proceed as directed for Thim Layer Chromatog- 
raphy under Chromatography (621). Examine the piąte under 
short-waveJength UV light. Expose the piąte to iodine va- 
pors, and observe again under white light: the chromato- 
grams show prindpal spots at about the same R f va!ue. Estf- 
mate the concentration of any spot observed in the 
chromatogram of the Test solution, other than the prindpal 
spot and that observed at the origin (which may appear 
because of the presenoe of ammonium chloride), by conv 
parison with the prindpal spots in the chromatograms of 
Standard Solutions B , C, and D; the intensity of any second- 
ary spot is not greater than that of the prindpal spot ob- 
tamed from Standard solution B (0.5%), and the sum of all 
secondary spots is not greater than the intensity of the prin¬ 
dpal spot obtatned from Standard solution A (1.0%). 

Assay —Dtssolve about 180 mg of Tocainide Hydrochloride, 
accurately weighed, in about 40 mL of giacial acetic add 
and 15 mL of a 6 in 100 solution of mercuric acetate in 
giacial acetic acid, and titrate with 0,1 N perchloric acid VS, 
determmina the endpoint potentiometrically, using a plati- 
num ring electrode and a sleeve-type calomel electrode eon- 
taining 0.1 N lithium perchlorate in acetic anhydride (see 
Titrimetry (541)). Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N perchloric acid 
is equivalent to 22,87 mg of CnH^NjO ■ HCL 


Tocainide Hydrochloride Tablets 

» Tocainide Hydrochloride Tablets contain not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of 
CnHisNjO ■ HCI. 

Packaging and storage —Preserve in well-dosed contain¬ 
ers. 

USP Reference standards (11)— 

USP Tocainide Hydrochloride RS 

Identification— 

A: Transfer a ąuantity of finely powdered Tablets, equiva- 
lent to about 150 mg of tocainide hydrochloride, to a 
100-mL volumetric fiask, add 75 mL of water, shake for 
15 minutes, dilute with water to volume, and mix. Filter a 
portion of this solution, and dilute 10 mL of the filtrate with 
water to 50 mL: the UV absorption spectrum of the solution 
so obtained exhibits a maximum at the same wavelength as 
that of a similar solution of USP Tocainide Hydrochloride RS, 
concomitantly measured. 

B: Transfer about 100 mg of finely powdered Tablets to a 
suitable separator, and add 10 mL ot water and 2 mL of 2 M 
sodium carbonate, Extract with 20 mL of methylene ehlo- 
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ride. Add 0.3 ml of filtered methylene chloride exlract to 
300 mg of potassium bromide, and grlnd in an agate mor- 
tar. Evaporate to dryness under a tzurrent of air: the IR ab- 
sorption spectrum of the potassium bromide dispersion so 
obtained exhibits maxima only at the same wavelengths as 
that of a similar preparation of USP Tocainide Hydrochloride 
RS. 

DissoJution (711)— 

Medium: water; 750 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of CnHjńNiO - HCI dis- 
solved from UV absorbances at the wavelength of maximum 
absorbartee at about 263 nm of filtered portions of the solu- 
tion under test, suitably diluted with Dissolution Medium, if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Tocainide Hydrochloride RS in 
the same medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CnHt*N?0 ■ HCI is dissnlved in 30 minutes. 

Uniform i ty of dosage units <905); meet the require“ 
ments. 

Procedurę for eon tent uniformity —Transfer 1 Tablet to a 
100-mL volumetric fiask, add 50 mL of water, place in an 
ukrasonic bath for 20 minutes, dilute with water to volume, 
and mix. Filter, discarding the first few mL of the filtrate. 
Transfer an accurately measured yolume of the fil tratę, 
equivaient to about 30 mg of tocainide hydrochloride, to a 
100-mL volumetric fiask, dilute with water to volume, and 
mix. Dissolve an accurately weighed auantity of USP Tocai¬ 
nide Hydrochloride RS in water, and dilute quantitatively 
and stepwise with water to obtain a Standard sofution nav- 
ing a known concentration of about 300 jig per ml. Con- 
comitantly determine the absorbances of both Solutions at 
the wavefength of maxtmum absorbance at about 263 nm, 
with a suitable spectrophotometer, using water as the blank. 
Calculate the quantity, in mg, of CnHidNaO - HCI in the 
Tablet taken by the formula: 

{TC/D){Au! A % ) 

in which T is the labeled guantity, m mg, of tocainide hy¬ 
drochloride in the Tablet, C is the concentration, in pg per 
mL, of USP Tocainide Hydrochloride RS in the Standard so¬ 
lution, D Is the concentration, in jig per ml, of tocainide 
hydrochloride in the solution from the Tablet on the basis of 
the labeled auantity per Tablet and the extent of dilution, 
and A u and A s are the absorbances of the solution from the 
Tablet and the Standard solution, respettively, 

Assay— 

Mobile phase— Dissolve 2.16 g of sodium 1-octanesulfon- 
ate in 500 mL of 0.67 N acetic acid, add 500 mL of metha- 
noi, and mix. Degas, and filter the solution. Make adjust- 
ments if necessary (see System Suitability under 
Chromatogrophy <621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Tocainide Hydrochloride RS quantitatively in 
water to obtain a solution having a known concentration of 
about 0.5 mg per mL. 

Assay preparation —Welgh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of tocainide hydro¬ 
chloride, to a 200-mL volumetric fiask, add 100 mL of 
water, and place in an ultrasonic bath tor 20 minutes. Dilute 
with water to volume, and mix. Filter the solution through a 
membranę filter, and use the flltrate as the Assay prepara¬ 
tion . 

Chromatographic system (see Chromatogrophy <621»—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30<m column that contains packing LI. 

The flow ratę is about 2 mL per minutę. Chromatograph the 


rected for Procedurę: the ca pac i ty factor, fć, is greater than 
1.6, the column efficiency determined from the analyte 
peak is not less than 1500 theoreticai plates, the taiiing fac¬ 
tor for the analyte peak is not morę than 2, and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equa! volumes (about 40 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of CnHiaNzO* HCI in the portion of Tablets 
taken by the formula: 

200 C(rufrs) 

in which C is the concentration, in mg per ml, of USP To¬ 
cainide Hydrochloride RS in the Standard preparation , and fu 
and are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Tolazamide 



C, 4 H 2 ,Nj0 3 S 311.40 

Benzenesulfonamide, N-[[(hexahydro-1 H-azepin- 
1-y!)amino]carbonyl!-4-methyh. 

1 -(Hexahydro-1 tt-azepin-1 -yl)-3-(p-tolylsuifonyl)urea 
[1156-19-0]. 

» Tolazamide contains not less than 97.5 percent 
and not morę than 102.5 percent of 
C 14 H 21 N 3 O 3 S, calculated on the dried basis. 

Packaging and storage—Preserve in well-dosed contain- 
ers. 

USP Reference standard* <11 )— 

USP Toiazamide RS 
Identification— 

A: fnfrared Absorption <197K>. 

B: The relative retention time of the major peak for to¬ 
lazamide in the chromatogram of the Assay preparation cor- 
responds to that in the chromatogram of the Standard prep* 
arotion , as obtained in the Assay, 

Loss on drying <7 31)—Dry it at a pressure not exceeding 
5 mm of mercury at 60° for 3 hours: it loses not morę than 
0.5% uf ib weight. 

Residua on ignifion <281): not morę than 0.2%. 
Selenium <291): 0.003%, a 200-mg specimen being 

used. 


Oetete the following: 

*Heavy metals, Method li (231): 0.002%,# łOifuut l^m-2019) 

Limit of K-aminoiiexamethyleneimine— 

Trisodium pentacyanoaminoferroate solution —Mix 1.0 g of 
sodium nitroferricyanlde and 3.2 mL of ammonium hydrox- 
ide in a glass-stoppered fiask, insert the stopper In the fiask, 
and refrigerate the mixture overnight. Pour the solution into 
10 mL of dehydrated alcohol, and collect the yellow preci pi¬ 
ta te that is formed on coarse filter paper in a Buchner-type 
funnel by filtration under reduced pressure. Wash the resi- 
due on the filter with anhydrous ether, and storę the dry 
solid in a desiccatnr DIssoIvf ^ nnrHnn nf rh* Hr \t m 
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water to obtain a solution contaming 1,0 mg per ml, storę 
in a refrigerator, and use within 7 days. 

Buffer solution— Dissolve 0.96 g of anhydrous citric acid 
and 2.92 g of di basie sodium phosphate in 200 mL of water 
Adjust by adding phosphoric acid or 1 N sodium hydroxide, 
if necessary, to a pH of 5.4 ± 0.1, 

Standard solution—Transfer, with the a id of a syringe, 

100 mg of M-aminohexamethyleneinmne to a 200-mL volu- 
metric fiask, dilute with acetone to volume, and mtx, Dilute 
the resulting solution quantitatively with acetone to obtain a 
solution containing 12,5 pg per mL. Pipet 2 mL of this solu¬ 
tion into a 25-mL glass-stoppered fiask, add 8,0 mL of Buffer 
solution, shake the mfocture, allow to stand for 15 minutes, 
and filter, Collect the fil tratę in a suitabie glass-stoppered 
tubę, and use the filtra te as the Standard solution , 

Tesf solution —Transfer 0.50 g of Tolazamide to a glass- 
stoppered, 25-mL fiask, add 2.0 ml of acetone, insert the 
stopper in the fiask, and shake the mixture viqorously for 
15 minutes. Add 8.0 mL of Buffer solution , shake the mix- 
ture, allow to stand for 15 minutes, and filter. Collect the 
filtra te in a suitabie glass-stoppered tubę, and use the fil tratę 
as the fest solution. 

Procedurę—Add 1,0 mL of Trisodium pentacyanoaminofer- 
roate solution to the Standard solution and to the Test solu¬ 
tion , and mlx both Solutions: the intensity of any pink color 
that may develop in the Test solution within 30 minutes does 
not exceed that produced «n the Standard solution within 
30 minutes (0,005%), 

Chromatographic purity— 

Mobile phase— Prepare a filtered and degassed mixture of 
water, acetonitrile, and glacial acetic acid (100:100:1). Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

System suitability solution— Di$solve an aecurately weighed 
quantity of U5P Tolazamide RS in Mobile phase , and dilute 
quantitatrvely, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
0.014 mg per mL. 

Test solution — [notę— Make solution fresh before each in- 
jection,] Transfer about 140 mg of Tolazamide, aecurately 
weighed, to a 100-mL vo!umetric fiask, dlssolve in Mobile 
phase , sonicating if necessary, dilute with Mobile phase to 
volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chroma tog raph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 1.0 mL per minutę. Chromatograph 
the System suitability solution, and record the peak responses 
as directed for Procedurę: the column efficiency is not less 
than 4000 theoretical plates; the tailing factor is not morę 
than 3,0; and the relative standard deviation for replkate 
injections is not morę than 5,0%. 

Procedt/re—Inject a volume (about 50 p.L) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure a II of the peak responses, Calculate the per- 
centage of each impurity in the portion of Tolazamide taken 
by the formula: 

100(1/007/ft) 

in which F is the relative response factor, which is equal to 
0.52 for the p-toluenesulfonic acid peak eluting at a relative 
retention time of 0,23 and equaf to 1.0 for afl other peaks; n 
is the peak response for each impurity; and r, is the sum of 
the responses of ali the peaks: not morę than 0.5% of any 
individual impurity is found; and not morę than 1.5% of 
total impurities Is found, 

Assoy— 

Mobile phase — Prepare a filtered and degassed mixture of 
hexane, water-saturated hexane, tetrahydrofuran, alcohol, 
and glacial acetic acid (475:475:20:15:9), Make adjustments 


if necessary (see System Suitability under Chromatography 
<621)), 

Internal standard solution —Dissoive a suitabie quantlty of 
Tolbutamide in alcohol-free chloroform to obtain a soiudon 
having a known concentration of about 1,5 mg per mL, 

Standard preparation^ Dissolve an aecurately weighed 
quantlty of USP Tolazamide RS In Internal standard solution 
to obtain a solution having a known concentration of about 
3 mg per mL. 

Assoy preparation— Transfer about 30 mg of Tolazamide, 
aecurately weighed, to a 10-mL volumetric fiask, dissolve in 
and dilute with Internal standard solution to volume, and 
mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped wfth a 254-nm detector 
and a 4-mm x 30-cm column that contains 10-pm packing 
L3, The flow ratę is about 1*5 ml per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the resolution, R, between 
tne analyte and internal standard peaks is not less than 2.0; 
and the relative standard deviation for four replicate injec¬ 
tions is not morę than 2.0%. 

Procedurę— Separately inject equal yolumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, The relative retention 
times are about 0,6 for the internal standard and 1.0 for 
tolazamide. Calculate the quantity, in mg, of CnHatNaOjS in 
the portion of Tolazamide taken by the formula: 

l0C(JWft) 

in which C is the concentration, in mg per mL, of USP To¬ 
lazamide RS in the Standard preparation: and Ru and Rs are 
the ratios of the analyte peak response to the internal stan¬ 
dard peak response obtalned from the Assoy preparation and 
the Standard preparation , respectively. 


Tolazamide Tablets 


» Tolazamide Tablets contain not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of C 14 H 21 N 3 O 3 S. 

Packaging and storage —Presen/e in tlght containers. 

USP Reference standards <11)— 

USP Tolazamide RS 

Identlf kation—Trlturate a quantitv of Tablets, equivalent 
to about 250 mg of tolazamide, witn 50 mL of chloroform, 
and filter. Euaporate the filtrate to dryness, and dry in vac- 
uum at 60* for 3 hours: the residue so obtained responds to 
Identification test A under Tolazamide. 

DKssolution (711)— 

Medium: 0.05 M Tris(hydroxymethyl)aminomethane, 
pH 7.6, adjusted, if necessary, with hydrachloric add to a 
pH of 7,6; 900 ml, 

Apparatus 2: 75 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of C 44 H 21 N 3 O 35 dis- 
solved from UV absorbances at the wavelenqth of maximum 
absorbance at about 224 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium , in 
comparison with a Standard solution having a known con¬ 
centration of USP Tolazamide RS In the same medium, 

[notę —Sonicate the Standard solution until the Reference 
Standard is dissolved.] 

Totemnces— Not less than 70% (Q) of the labeled amount 

nf C, ic rlićcnl^orl in minntoc 





^aiLiuf fvtu> ruyi ufjui / lumiunnc uju? 


Uniformity of dosage units (905): meet the require- 
ments. 

Ass aiy— 

Interna! standard preparation, Mobile phase , and Standard 
preporation ^Prepare as directed in the Assoy under To- 
lazamide. 

Assay preporation—Weigh and finely powder not less 
than 10 Tablets. Weigh aceurately a portion of the powder, 
equivalent to about 300 mg of tolazamide, and transfer to a 
suitable Container. Add 100.0 mL of Intemal standard solu - 
tian and about 20 giass heads. Securely close the Container, 
and shake vigorously for approximately 30 minutes. Centri- 
fugę, and use the elear !iqwd as the Assoy preparation. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Tolazomide , Calculate the quantity, in mg, of 
ChH2iN 3 0 3 S in the portion of Tablets taken by the formula: 

lOOCOWft) 

in which the terms are as defined therein. 


Tolazoline Hydrochloride 



C, 0 H,jN 2 .HCI 196.68 
1 tf-lmidazole, 4,5-dihydro-2'(phenylmethyl)- f 
mono hy d roc h I o rid e. 

2-Benzyl-2-imidazoIine monohydrochloride [59-97-2]. 

» Tolazoline Hydrochloride contains not less than 
98.0 percent and not morę than 101.0 percent of 
CtoHiaNa- HCI, calculated on the dried oasis. 

Packaging and storage —Preserve in well-dosed contain- 
ers. Storę at 25*, excursions permitted between 15° and 
30°. 

U5P Reference standard s (11)— 

USP Tolazoline Hydrochloride RS 
Identification— 

A: Infrared Absorption (197M). 

B: The R? value of the principaJ spot in the chroma to- 
gram of the Identification corresponds to that of Standard 
solution Ą as obtained in the test for Chromatographic purity, 
Meltlng rangę {741): between 172.0° and 176.0°. 

Lass on drylng (7 31)—Dry it In vacuum over siiica gel for 
4 hours: it loses not morę tnan 0.2% of its weight. 

Residue on ignitlon <2B1): not morę than 0.1%. 

Oefete the followlng: 

# Heavy metal*, Method II (231): 0.001%'* tomd*i 

Chromatographic purify— 

Standard Solutions—D\sso\ve USP Tolazoline Hydrochloride 
RS in methanol, and mix to obtain Standard solution A hav- 
ing a known concentration of lOOpg per mL. Quantitatlvely 
di lute with methanol to obtain Standard Solutions , desig- 
nated below by letter, having the foliowing compositions; 


Standard 

solution 

DUutlon 

Concen- 
trat km 

RS Per 
mL) 

Percent ag e 
(%, for 
comparison 
with test 
specimen) 

A 

undiluted 

100 

0.5 

& 

4 in 5 

80 

0.4 

C 

3 in 5 

60 

0.3 

D 

2 in 5 

40 

0.2 

E 

1 in5 

20 

OJ 


Test solution —Dissolve an aceurately weighed quantity of 
Tolazoline Hydrochloride In methanol to obtain a solution 
containing 20 mg per mL. 

Identification so/ut/on—Quantitatively dilute a portion of 
the Test solution with methanol to obtain a solution contain¬ 
ing 100 ^ig per mL, 

Detection reagent —Prepare (1) a solution of 0.5 g of po 
tassium iodide in 50 mL of water, and (2) a solution of 1.5 g 
of solubie starch in 50 mL uf builing water, just prior to use, 
mix 10 mL of each solution with 3 ml of alcohoL 

Pmcedure —Apply separately 5 ^iL of the Test solution , 5 pi 
of the Identification solution, and 5 pi of each Standard solu¬ 
tion to a suitable thin-fayer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic siJica gel. Position the piąte in a chromało* 
graphic chamber, and devefop the chromatograms in a sol- 
vent system conslsting of a mixture of methanol and ammo- 
nium nydroxide (95:5) until the sokent front has moved 
abcut three-fourths of the length of the piąte. Remove the 
plate from the developing chamber, mark the sokent front, 
and allow the plate to dry under a current of warm air for 
at least 30 minutes. Expose the plate to chłonne gas for not 
morę than 5 minutes, and air-dry until the chłonne has dlssi- 
pated {about 15 minutes). Spray the piąte with Detection re¬ 
agent, and immediately compare the intensities of any sec- 
ondary spots observed in the chromatogram of the Tesf 
solution with those of the prlncipai spots In the chromato¬ 
grams of the Standard Solutions: the sum of the intensities of 
all seeondary spots obtained from the Test solution corre¬ 
sponds to not morę than 1.0%. 

Assay—Dissolve about 300 mg of Tolazoline Hydrochloride, 
aceurately weighed, in 100 mL of glacial acetie aoid; add 
25 mL of mercuric acetate TS; and Utratę with 0,1 N pen 
chioric add VS, determining the endpoint potentiometrically 
(see Titrimetry (541 )), using a calomel-glass electrode sys¬ 
tem Perform a blank determination, and make any neces- 
sary correction, Each mL of 0.1 N perchloric acid is equiva- 
lent to 19.67 mg of CioH 12 N z - HCI. 


Tolazoline Hydrochloride Injection 

» Tolazoline Hydrochloride Injection is a sterile 
solution of Tolazoline Hydrochloride in Water for 
Injection. it contains not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of Ci 0 Hi 2 N 2 ■ HCI. 

Packaging and storage —Preserve in single-dose or in 
multiple-dose containers, preferabiy of Type I glass, 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Tolazoline Hydrochioride RS 

Identification— 

A: Infrared Absorption (19 7K)—Obtain the test specimen 
as follows. Steam-distill a volume of Injection, equjvalent to 
about 250 mg of tolazoline hydrochloride, for 5 to 10 min- 
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utes, and discard the distilfate. Transfer the remaining solu- 
tion to a separator, add about 2 mL of 1 N sodium hydrox- 
ide, and extract with 20 mL of ether. Filter the ether extract 
through cotton into a beaker, evaporate to dryness, and dry 
the residue tn vacuum over silica gel for 4 hours. 

B: It responds to Identification test B under Tolozofine Hy¬ 
drochloride. 

C: To 1 mL of Injection add 1 mL of ammonium reineck- 
ate TS: a pink precipitate is formed. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.8 USP Endotoxin Unit per mg of tolazoline hydro¬ 
chloride, 

pH (791): between 3.0 and 4.0, 

Other requirements—11 meets the requirements under In- 
jections and Implanted Drag Products (1}. 

Assay— 

Standard preparation —Transfer about 30 mg of USP To¬ 
lazoline Hydrochloride RS, accurately weighecC to a 100-mL 
yolumetnc fiask, dissotve in and dilute with methanol to vol- 
ume, and mix, 

Assay preparation ^Transfer an accurately measured vol- 
ume of Injection, equivaient to about 150 mg of tolazoline 
hydrochloride, to a 100-mL volumetric fiask, dilute with 
methanol to volume, and mix. Transfer 20.0 mL of this solu- 
tion to a second 100-mL volumetric fiask, dilute with meth¬ 
anol to volume f and mix. 

Procedurę—Transfer 3.0 mL each of the Standard prepara - 
tion t the Assay preparation, and methanol to provide the 
blank, to separate 25-mL yolumetnc flasks, To each fiask add 
1 mL of 0.5 N sodium hydroxide and 1 mL of dilute sodium 
nitroferrieyanide TS (1 in 2), mix, and allow to stand for 
10 minutes, Add 3 mL of sodium bkarbonate solution (1 in 
12) to each fiask, dilute with water to volume, mrx, and 
allow to stand for 10 minutes. Concomitantly determine the 
absorbances of the Solutions in 1 -cm cells at the wavelenqth 
of maxlmum absorbance at about 565 nm, with a suiLabie 
spectrophotometer, against the blank. Calculate the quan- 
tity, in mg, of C 10 H 12 N 2 ■ HCI in each mL of the Injection 
taken by the formula: 

(0.5 C/V){Au/A,) 

in which C is the concentration, in pg per mL, of USP To- 
lazoline Hydrochloride RS in the Standard p repa radon, V is 
the volume, in mL, of Injection taken, and Au and A$ are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation t respettively. 


Tolbutamide 



CuH,«N 2 0 3 S 270,35 

Benzenesulfonamide, W-[(butylammo)carbonyl]-4-methyh. 

1 -Butyl-3-(p-tolylsu!fonyl)urea [64-77-7]. 

» Tolbutamide contains not less than 97.0 per- 
eent and not morę than 103.0 percent of 
CuHigN^OjS, calculated on the dried basis. 

Packaging and sto ragę—Preserve in welhclosed eon tai n- 
ers. 

Labeling —Where it is intended for use in preparing inject- 
able dosage forms, the labef States that it is stenie or must 


be subiected to further processing during the preparation of 
mjectable dosage forms. 

USP Reference standards (11)— 

USP Tolbutamide RS 
USP Endotoxin RS 

Identification, tnfrared Absorption (197M), 

Mefting rangę (741): between 126° and 1 30 c , 
los* on dryfng (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Selen Sum (291): 0.003%, a 100-mg specimen, mixed 
with 100 mg of magnesium oxide, being used, 

Delete the following: 

*Heavy metals, Method II (231): 0.002%.* (OHtdar hhv 2 qibj 

limit of non-suifonyl urea—Dissofve 500 mg tn 10 mL of 
0*5 N ammonium hydroxide: not morę than a faint opaies- 
cence occuts, 

Other reguirements—Where the label States that Tolbut¬ 
amide is stenie, it meets the requirements for Sterility Tests 
(71) and for Bacterial endotoxins under Tolbutamide for fnjec- 
tton. Where the tabel States that Tolbutamide must be sub- 
jected to further processing during the preparation of inject- 
able dosage forms, it meets the reguirements for Bocteriol 
endotoxins under Tolbutamide for injection. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
hexane, water-5aturated-hexane, tetra hydro fu ran, alcohol, 
and glacial acettc acid (475:475:20:15:9). Make adjustments 
if necessary (see System Suitability under C hromatography 
< 621 », 

InternaI standard solution —Dissolve a suitable quantity of 
tolazamide in alcohol-free chloroform to obtain a solution 
containing about 3 mg per mL. 

Standard preparation —Dissolve an accurately weiahed 
cuantity of USP Tolbutamide RS in Interno! standarasolution 
to obtain a solution having a known concentration of about 
1,5 mg per ml. 

Assay preparation^Yransfer about 15 mg of Tolbutamide, 
accurately weighed, to a 10-mL vołumetric fiask, Dissolye in 
and dilute with Internaf standard solution to volume, and 
mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.0-mm x 30-cm column that contains packing L3. 
The flow ratę is about 1,5 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the relative standard deviation for 
repiicate injectlons is not morę than 2.0%, and the resolu- 
ton, R , between tolbutamide and tolazamide is not less 
tnan 2,0, 

Procedurę —Separatdy inject eqoal volumcs (about 10 pL) 

of the Standard preparation and the Assay preparation into 
the chromatograph, record Ihe chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
limes are about 0.6 for tolbutamide and 1.0 for tolazamide, 
Calculate the ąuantity, in mg, of C^I-he^O^S in the portion 
of Tolbutamide taken by the formula: 

10C(Ru / Rs) 

in which C is the concentration, in mg per mL, of USP Tol- 
butamide RS in the Standard preparation , and Pu and are 
the peak response ratios obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 





ToitoMtamBdie for Bniectaoai 

» Tolbutamide for Injection is prepared from Tol- 
butamide with the aid of Sodium Hydroxide. It 
contains an amount of tolbutamide sodium 
equivaient to not less than 95.0 percent and not 
morę than 105.0 percent of the labeled amount 
of tolbutamide (CuHigNjOjS). 


Change to read: 

Packaging and storage —Preserze as described in *Pack- 
oging and Storage Reguirements (659), injection Packaging , 
Packaging for constitUtkWm ccn i 7>- 

U5P Reference standard; (11)— 

U5P Endotoxin RS 
USP Tolbutamide RS 

Constituted solution —At the time of use, it meets the 
requirements for tnjections and Implanted Drug Products <1), 
Specific Tests, Completeness and clarity of Solutions. 
Identification, Infrared Absorption (197M)—Obtain the test 
spedmen as follows. Place about 200 mg in a suitable Con¬ 
tainer, dissolve in about 20 mL of water, add 2 mL of 2 N 
sulfunc add, and extract with 10 ml of chloroform. Filter, 
and evaporate an aiiauot of the chloroform layer. Dry the 
residue at 105° for 3 nours. Use USP Tolbutamide RS as the 
standard for comparison, 

Bacterial Endotoxim Test (85)—It contains not morę 
than 035 USP Endotoxm Unit per mg of tolbutamide so- 
dtum. 

pH (791): between 8.0 and 9.8, in a solution containing 
50 mg per mL 

Loss on drying (731)—Dry it at 105 a for 4 hours: it loses 
not morę than 1.0% of its weight 

Other requirements— U meets the requirements for 5£eri/- 
ity Tests (71), Uniformity of Dosage Units (905), and Labę ling 
(7), Labels and Labeling for Injectable Products , 

Assa y— 

Mobile phase and Chromatographic system —Prepare as di- 
rected in the Assay under Tolbutamide . 

Internoi standard solution—Prepare a solution of to- 
lazamjde in alcohol-free chloroform containing about 15 mg 
per mL 

DHuting solution —Prepare an alcohol-free chloroform so¬ 
lution containing 3% (v/v) of giaclal aoetic acid. 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Tolbutamide RS in Internat standard solution 
to obtain a known concentration of about 7,5 mg per mL 
Add DHuting solution to obtain a Standard preparation having 
a finał known concentration of about 1.5 mg of tolbutamide 
per mL 

Assay preparation— Add about 15 ml of water to 1 Con¬ 
tainer of Tolbutamide for Injection, and shake vigorousiy to 
dlssolve the contents. Transfer the contents, using adequate 
rinsing with water, to a 50-rnL volumetric fiask. Dilute with 
water to volume, and mix. Transfer an accurately measured 
ortion of this solution, equivalent to about 75 mg of tol- 
utamide, to a 50-ml volumetric fiask, add 10.0 mL of Inter¬ 
nal standard solution, and dilute with DHuting solution to voh 
ume, Shake vigorously for about 15 minutes, and centrifuge 
or allow to stand for about 15 minutes, Use the lower, elear 
layer, as the Assay preparation , 

Procedurę—Sęparately inject equaf volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 


ure the responses for the major peaks. The relative retention 
tines are about 0.6 for tolbutamide and 1,0 for tolazamide. 
Calculate the quantity, in mg, of C^HmN^OjS in the portion 
of solution taken for the Assay preparation by the formula: 

50C(Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Tol¬ 
butamide RS in the Standard preparation , and fly and are 
the peak response ratios of the tolbutamide and internal 
standard peaks obtained from the Assay preparation and the 
Standard preparation, respectively. 


Tolbutamide Tablets 


» Tolbutamide Tablets contain not less than 
90,0 percent and not morę than 110,0 percent of 
the labeled amount of C 12 H 10 N 2 O 35 . 

Packaging and storage— Preserve In welt-closed contain- 
ers. 

USP Reference standards (11 )— 

USP Tolbutamide RS 

Identification— Triturate a quantity of finely powdered 
Tablets, equivalent to about 500 mg of tolbutamide, with 
50 mL of chloroform, and filter, Evaporate the elear filtra te 
on a steam bath to dryness: the residue so obtained re- 
sponds to Identification test A under Tolbutamide. 
DUsolutlon (711)— 

Medium: phi 7.4 phosphate buffer (see Buffer Solutions in 
the section Reageats, Indicators , and Solutions ); 900 mL. 

Apporatus 2: 75 rpm. 

Ume: 30 minutes. 

Procedurę—Measurę the amount in solution in filtered 
portions of the Dissolution Medium, suitably diluted with 
water, if neeessary, at the wavelength of maximum absorb- 
ance at about 226 nm, with a suitable spectropbotometer, 
in comparison with a solution having a known concentra¬ 
tion of USP Tolbutamide R5, An amount of afcohof not to 
exceed 1% of the total volume of the Standard solution 
may be used to bring the Reference Standard into solution 
prior to dilution with Dissolution Medium. 

Toleronces —Not less than 70% (Q) of the labeled amount 
of CisHtsNzObS is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments, 

Assay— 

Mobile phase , InternaI standard solution , Standard prepara¬ 
tion , and Chromatographic system—Prepare as directed tn 
the Assay under Tolbutamide . 

Assay preparat/on—Weigh and finely powder not less 
than 10 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 150 mg of tolbutamide, to 
a suitable Container, Add 100.0 mL of Internal standard solu¬ 
tion and about 20 glass beads. Securely close the Container, 
and shake vigorousty by mechanical means for approxi- 
mately 30 minutes. Centrifuge and use the elear superna- 
tant. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Tolbutamide . Calculate the auantity, in mg, of 
CizHisNzObS in the portion of Tablets taken by tne formula: 

100C(Rv/Rd 

in which the terms are as defined therein. 
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Tolcapone 



NO, 


CuHnNOs 273.24 

Methanone, (3,4-dihydroxy-5-nitrophenyl)(4-methylphenyl}-; 
3,4-Dihydroxy-4'mnethy!-5-nitrobenzophenGne 
[1 34308-1 3-7], 

DEFINITION 

Tolcapone contains NIT 98.5% and NMT 101.5% of tol¬ 
capone (CuHnNOs), calculated on the anhydrous and sol- 
vent-free basis, 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Methanol and acetonitrile (24:15) 

Buffet: Transfer 6,8 g of monobasic potassium phos- 
phate jnto a 1-L volumetric fiask, Dissofve in about 
980 mL of water. Adjust with phosphortc add to a pH 
of 2.0. Dilute with water to voiume. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(25:40:35) 

System suitability stock solution: 5 pg/mL of USP Tol¬ 
capone Related Compound A RS, 5 pg/mL of USP Tol¬ 
capone RS, and 10 pg/mL of USP Tolcapone Related 
Compound 8 R5 in Diluent 

System suitability solution: 0.1 pg/mL of USP Tol¬ 
capone Related Compound A RS, 0.1 pg/mL of USP Tol¬ 
capone RS, and 0.2 pg/mL of USP Tolcapone Related 
Compound B RS from System suitahility stock solution 
prepared as follows. Transfer a suitable volume of Sys¬ 
tem suitahility stoek solution to a suitable vo!umetnc 
fiask. Add 63% of the fiask volume of Diluent and dilute 
with water to votume. 

Standard stock solution: 1.0 mg/mL of USP Tolcapone 
RS in Diluent 

Standard solution: OT mg/mL of USP Tolcapone RS 
from Standard stock solution prepared as follows. Trans¬ 
fer a suitable volume of Standard stock solution to a suit- 
able volumetric fiask. Add 55% of the fiask volume of 
Diluent and dilute with water to volume, 

Sample stock solution: 1,0 mg/mL of Tolcapone in 
Diluent 

Sample solution: 0.1 mg/mL of Tolcapone from Sample 
stock solution prepared as follows. Transfer a suitable 
vo!ume of Sompie stock solution to a suitable volumetric 
fiask. Add 55% of the fiask volume of Diluent and dilute 
with water to volume. 

Chromatographk system 
(See Chromatography (621), System Suitahility.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.0-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitahility solution and Standard 
solution 

[Notę— The relative retention times are given in Tobie 

i.] 

Suitability regutrements 

Resoiution: NLT 4.0 between tolcapone related tom¬ 
om md r and tolrannne. System suitability solution 


Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of tolcapone (ChHijNOj) in 
the portion of Tolcapone taken: 

Result = (rufr$) x (Cs/G) x 100 

r u - peak area from the Sample solution 

Cs = peak area from the Standard solution 

Cs - concentration of USP Tolcapone RS in the 
Standard solution (mg/mL) 

Cy = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98.5%-101.5% on the anhydrous 
and solvent-free basis 

IMPURITIES 

o Residue on Icnition (281): NMT 0.1% 

Defete the foltowing: 

•• HEAVY Metals, Method U (231); NMT 0.0Q2% # gfaun. 

Ism-lOlfi) 

* ORGANIK IMPURITIES 

Diluent, Mobile phase, System suitability solution, 
Standard solution, Sample solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed rn the Assay . 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tolcapone taken: 

Resuit = (rufrs) x (Cs/C u ) x (1 /F) x 100 

ru = peak area of any impurity from the Sample 
solution 

r* = peak area of tolcapone from the Standard 
solution 

C s = concentration of USP Tolcapone RS in the 
Standard solution (mg/mL) 

C u - concentration of Tolcapone in the Sompie 
solution (mg/mL) 

f = relative response factor of the impurity (see 
Tobie 1) 

Acceptance criteria: See Tobie L 


Table 1 


Name 

Re lat i ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Tolcapone related 
comoound A 

0.6 

0.87 

0 1 

Tolcaoone 

TO 

_ 

_ 

Tolcapone related 
compound B 

1 A 

TO 

0.2 

Any indMdual 
unspecified 
imouritv 

— 

1.0 

G.T 

Total Imourities 

_ __ 

— 

0.5 


5PECIFIC TE5TS 

• Water Determjnation, Method I <921): NMT 0.1% 

ADD1TIONAL REQUIREMENTS 

• Packaging and Storage; Preserve in trght, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Tolcapone RS 

USP Tolcapone Related Compound A RS 
4'-Methyl-3,4-dihydroxybenzophenone. 

G 4 H 12 O 3 228.24 
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USP Toicapone Related Compound B RS 
4-Hydroxy-3-methoxy-4'-methyl*5-nitrobenzophenone. 
C 15 H 13 NO 5 287.27 


Toicapone Tablets 

DEFINmON 

Toicapone Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of toicapone (CuHnNOs). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197D) 

Wavelength rangę: Between 2200 and 1090 cm - 1 
Sample: Grind 10 Tablets to a fine powder. 

Analysis: Transfer an amount of powder equivalent to 
3 mg of toicapone into a polystyrene via1 containing 2 
mixing beads. Add 300 mg of IR-grade potassium bro- 
mide, and disperse the materiał in the matrix by agitat- 
ing the tapped vial in a yrinding mili for 2 min. Trans¬ 
fer a portion of the materiał to a sample cup. Record 
the diffuse reflectance IR spectrum. 

Acceptance criteria: The spectrum thus obtained ex- 
htbits maxima only at the same wavelengths as those of 
a simifar preparation of USP Toicapone RS, concomi- 
tantly measured. 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
a PROCEDURĘ 

Diluent 1: Methanol and acetonitrile (24:15) 

Diluent 2: Acetonitrile, methanol, and water (25:40:35) 
Buffer: Transfer 6.8 g of monobasic potassium phos- 
phate into a U vo1umetric fiask. Dissolve in about 
980 mL of water. Adjust with phosphoric acid to a pH 
of 2.0. Diiute with water to volume. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(25:40:35) 

System suitabrilty solution: 100 pg/mL of USP Tol- 
capone RS, lOjug/ml of USP Toicapone Related Com¬ 
pound A RS, and 10 pg/mL of USP Toicapone Related 
Compound B RS in Diluent 2 

Standard stock solution: 1.0 mg/mL of USP Toicapone 
RS in Diluent 1 

Standard soiution: 0.1 mg/ml of USP Toicapone RS 
from Standard stock solution prepared as follows. Trans¬ 
fer a suitable volume of Standard stock solution to a suit- 
abie volurnetric fiask. Add 55% of the fiask volume of 
Diluent 1 and dii ute with water to volume. 

Sample stock solution: Nominafly 1,0 mg/ml of tol- 
capone from NIT 20 Tablets prepared as follows. Finely 
powder the Tablets and transfer a portion of the pow¬ 
der eguivalent to NLT 100 mg of toicapone to a sulta- 
ble volumetric fiask, add 10 % of the fiask volume of 
water, and sonicate for 10 min. Add 65% of the fiask 
volume of Diluent 7, and sonicate for 15 min. Altów the 
sample to settle. If the materia! is still undispersed, soni¬ 
cate for an addłtional 5 min. Dilute with water to vol- 
ume, and mix. Centrifuge a portion of this solution. 
Sample solution: Nominally 0.1 mg/mL of toicapone 
from the centrifuged Sample stock solution prepared as 
follows. Transfer a suitable vo!ume of the Sample stock 
solution to a suitable volu me Erie fiask. Dilute with Dilu¬ 
ent 2 to volume. Pass a portion of the solution through 
a filier of 0.45-jim porę size. 


Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.0-mm x 25-cm; 5-jim packing LI 
Fiow ratę: 1 mL/min 
fnjection volume: 20 juL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention fimes are glven in Table 

h] 

Suitability reguirements 

Resolution: NLT 4.0 between toicapone related com¬ 
pound B and toicapone. System suitability solution 
Tailing factor: N MT 1,5, Standard solution 
Re lat i ve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tol- 
capone (CuHnNOs) in the portion of Tablets taken: 

Result = (ru/r$) x (Q/C u ) x 100 

/V = peak response from the Sample solution 

^ - peak response from the Standard soiution 

C s = concentration of USP Toicapone RS in the 
Standard solution (mg/mL) 

Q ~ nominał concentration of toicapone in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: pH 6.8 phosphate buffer containing 1% of 50 - 
dium lauryl sulfate; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard stock solution: 1 mg/mL of USP Toicapone 
RS prepared as follows. Transfer a suitable guantity of 
USP Toicapone RS to a suitable volumetric fiask. Add 
10% of the fiask volume of methanol, DlssoNe and di- 
Jute with Medium Lo volume. 

Standard solution: (L/1000) mg/mL of USP Toicapone 
RS from a suitable vo!ume of Standard stock soiution in 
Medium , where L is the label claim, m mg/Tablet 
Sample soiution: Filter portions of the solution under 
test, sultably diluted witn Medium if necessary, 
instrumental conditions 
Modę: UV 

Analytical wavelength: 271 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tol- 
capone (CnHuNOj) dissolved: 

Result = (AufA$) x Cj x V x D x (1 /L) x 100 

Au - absorbance of the Sample solution 
= absorbance of the Standard solution 
C 5 - concentration of USP Toicapone RS in the 
Standard solution (mg/mLj 
V - volume of Medium, 900 mL 
D - dilutlon factor if dilution was necessary 
L = label daim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of tol- 
capone (ChHhNOj) is dissolved. 

■ Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
* ORGANIC IMPURITIES 

Diluent 1, Diluent 2, Mobile phase, System suitability 
solution. Standard solution, Sample solution, Chro- 
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matographk system, and System suitability: Proceed 
as directed in the Assoy , 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result - (r^/rj) x (Q/Cy) x 100 

fu = peak area of any degradation product in the 
Sample solution 

r% = peak area of tolcapone in the Standard 
solution 

C s = concentration of USP Tolcapone RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of the Sampie solution 
(mg/mL) 

Acceptance criteria: See Tobie 7. 


Table 1 


Name 

Relałive 

Re tent i on 

Time 

Acceptance 

Criteria, 

NIVIT f%> 

Tolcapone related 
compound A J 

0.6 

— 

Tolcapone 

1.0 

_ 

Tolcapone related 
comoound B a 

1.4 

— 

Any Indmdual 
unspedfied 
dearadation oroduct 

— 

0.1 

Total degradation 

Products 

— 

0.5 


*Prote$s impurity, controlled 3n the drug substance, and induded for in- 
formation only. Not to be induded in Lotal degradation products. 


ADDITIONAL REQUIREMENTS 

* Packaginc and Stor ag e: Preserve in tight containers, 

and storę at controlled room temperaturę. 

• usp Reference standards (11) 

USP Tolcapone RS 

USP Tolcapone Related Compound A RS 
4'-Methyl-3 / 4-dihydroxybenzophenone, 

C h HuOi 228.24 

USP Tolcapone Related Compound B RS 
4-Hydroxy-3-metboxy-4 / -methyl-5-nitrobenzophenone. 
CisH 13 N0 5 287.27 


Tolmetin Sod i u m 



CisHi 4 NNaOa ■ 2hhO 315.30 

CisHnNNaOa 279,27 

1 W-Pyrrole-2-acetk acid, 1-methyl-5-(4-methylbenzoyl)-, so- 
dium salt, dihydrate; 

Sodium l-methyl-5-p-toluoylpyrrole-2-acetate dihydrate 
[64490-92-2], 

Anhydrous [357U-34-3]. 

DEFINmON 

Tolmetin Sodium contatns NLT 98.0% and NMT 102.0% of 
tolmetin sodium (CisH^NNaOj), calculated on the drled 
ba sis. 


IDENTIFICATION 

* A. INFRARED ABSORPTIDN (197K) 

* B. Ultraviolet Absgrptign (197U) 

Sample solution: 10 pg/mL in pH 7 phosphate buffer 
(see Reagents, Indicators, and Solutions—Buffer Solutions) 

Medium: pH 7 phosphate buffer (see Reagents, Indica - 
tors, and Solutions—Buffer Solutions) 

Acceptance criteria: Meets the requirements 

* C. Identification Tests—General, Sodium (191) 

Sample soiution: 50 mg/mL 

Acceptance criteria: Meets the requirements of the test 
for sodium 

AS5AY 

* PROCEDURĘ 

Sample: 300 mg 

Titrimetric system 
Modę: Dtrect titration 
Titrant: 0.1 N perchloric atid VS 
Endpoint detection: Potentiometrk 

Analysis: Dtssofve the Sample by warming tn 150 mL of 
giacial acetic acid. Cool to room temperaturę, and ti- 
trate with TitranL Perform a blank de terminali on, and 
make any necessary correction. Each mL of Titrant is 
equivalent to 27.93 mg of tolmetin sodium 
(CisHnNNaCb). 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 


Delete the foftowlng: 

•• Heavy Metals, Method tt (231) NMT 20 ppm* 

Jofl-201 B) 

* ORGANIC IMPURITIES 

Standard stock solution: 12.5 mg/mL of USP Tolmetin 
Sodium RS in methanol 

Standard solution: 62,5 pg/mL of USP Tolmetin So¬ 
dium RS tn methanol from Standard stock solution 
Sample soiution: 12.5 mg/mL of Tolmetin Sodium in 
methanol 

Chromatographk system 

(See Chromatograpny (621), Thin-Layer Chromato* 
granhy.) 

Modę: TLC 

Absorbent: 0.25-mm layer of chromatographk silica 
gel mixture 

Application volume: 20 jiL 

Developinq solvent system: Chloroform and giacial 
acetic acid (95:5) 

Analysis 

Samples: Standard stock solution t Standard solution , 
and Sample solution 

Develop the chromatogram In the solvent system un- 
til the solvent front has moved about three-fourths of 
the length of the piąte. Remove the piąte from the 
chamber, mark the solvent front, air-dry, and view 
under short-wavelength UV light, 

Acceptance criteria: The R f value of the principal spot 
of the Sample solution corresponds to that of the Storn 
dard stock solution. Any other spot of the Sampie solu¬ 
tion does not exceed in size or intensity of the principal 
spot of the Standard solution (0.5%), and the sum or 
the total impunties, based on a comparison of the in- 
tensities of all such other spots with the Standard solu¬ 
tion , does not exceed 2.0%. 

5PEC1FIC TESTS 
ł Loss ON Drying (731) 

Analysis: Dry a sample under yacuum at 60° for 4 h. 
Acceptance criteria: 10.4%^12.4% 

ADDfTIONAL REQUKREMENTS 

* Packaginc and Storage; Preserve tn weli-closed 

containers. 
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• USP Reference Standards (Tl) 
U5P Tolmetin Sodium RS 


Tolmetin Sodium Capsules 

DEFINITION 

Tolmetin Sodium Capsules contain an amount of tolmetin 
sodium equivalent to NLT 93.0% and NMT 107.0% of 
tne labeled amount of tolmetin (CisHuNOj). 

IDENTIFICATION 

• A. Ultraviolet Absorption 

Standard stock solution: 0.1 mg/ml of USP Tolmetin 
Sodium RS in methanol 

Standard solution: 0.01 mg/mL of USP Tolmetin So¬ 
dium RS from the Standard stock solution diluted with 
0.1 N sodium hydroxide 

Sample solution: Transfer a quantity of Capsuie con- 
tents, equivalent to 10 mg of tolmetin, to a 100-mL 
vo!umetric fiask. Add 50 mL of methanol, shake for 2 
min, and dilute with methanol to volume, Filter a por- 
tion of this solution, transfer 10,0 mL of the filtrate to a 
second 100-mL volumetric fiask, and dilute with 0.1 N 
sodium hydroxide to volume. 

Analysis 

Samples: Standard solution and Sample solution 
Concomitantly measure the UV absorption. 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhtbits maxima and minima at the 
same wavelengths as that of the Standard solution. 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 1.7 g/L of tetrabutylammonium phosphate. Ad- 
just with phosphoric acid to a pH of 2.7 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (36:64) 

Diluent: Acetonitrile and 0.01 N sodium hydroxide 
(40:60) 

System suitability solution: 200 pg/mL of p-toluic acid 
and 500 pg/mL of USP Tolmetin Sodium RS in Diluent 
Standard solution: 0.65 mg/mL of anhydrous tolmetin 
sodium from USP Tolmetin Sodium RS in Diluent 
Sample solution: Transfer the equivalent of 60 mg of 
tolmetin from the powdered contents of NLT 20 Cap- 
sules to a 100-mL volumetric fiask. Add 75 mL of Dilu¬ 
ent, and shake by mechanical means for 30 min. Dilute 
with D/7uenf to volume, and pass through a filter of 
0.45-pm or finer porę size. 

Chromatographic system 
(See Chroma tography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 40 ± 1.0 a 
Flow ratę: 3 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requlrements 

Resolution: NLT 1.2 between the p-toluic add and 
tolmetin sodium peaks, System suitability solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tolmetin (CisH, s NOj) in the 
portron of Capsuie contents taken: 

Result = (r u /r s ) x (C S /CJ) x (M r ,/M rI ) x 100 

fu = peak response from the Sample solution 

fj = peak response from the Standard solution 

C s = concentration of the USP Tolmetin Sodium RS 
in the Standard solution (mg/mL) 

Ca = nominał concentration of tolmetin in the 
Sample solution (mg/mL) 

M,i = molecular weight of tolmetin, 257.29 
Hi = molecular weight of anhydrous tolmetin 
sodium, 279.27 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Solution A: Dissolve 2.0 g of sodium chlohde in 7.0 mL 
of hydrochloric acid, and add water to 1000 mL. 
Solution B: Dissoive 6.8 g of monobasic potassium 
phosphate in 250 mL of water, and add 190 mL of 0,2 
N sodium hydroxide and 400 mL of water. Adjust with 
0.2 N sodium hydroxide to a pH of 7.4-7.6. Diiute with 
water to 1000 mL. 

Medium: Solution A and 5o/uf/on B (336:664). Adjust 
the solution with smal) amounts of either solution to a 
pH of 4.5; 900 mL. 

Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Tolmetin Sodium RS in Medium 
at a known concentration 

Sample Solutions: Sample per Dissolution <711). Dilute 
with 0.1 N sodium hydroxide, as needed, and filter. 
Instrumental conditions 
(See Uitravioiet-Wsible Spectroscopy (857)) 

Modę: UV 

Analytical wavelength: 322 nm 
Analysis 

Samples: Standard solution and Sample solution 
Delermine the quantity of tolmetin (CisH, s N0 3 ) dis- 
solved using filtered portions of the solution under 
test, suitably diluted with 0.1 N sodium hydroxide, in 
comparison with the Standard solution 
Tolerances: NLT 85% (Q) of the labeled amount of 
tolmetin (Ct S Hi 5 N0 3 ) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers 

• USP Reference Standards (11) 

USP Tolmetin Sodium RS 


Tolmetin Sodium Tablets 


DEFINITION 

Tolmetin Sodium Tablets contain an amount of tolmetin so¬ 
dium equivalent to NLT 90.0% and NMT 110 0% of the 
labeled amount of tolmetin (CijHuNOj). 

IDENTIFICATION 
• A. Ultrayiolet Absorption 

Standard stock solution: 0.1 mg/mL of USP Tolmetin 
Sodium RS in methanol 

Standard solution: 0.01 mg/mL of USP Tolmetin So¬ 
dium RS from the Standard stock solution diluted with 
0.1 N sodium hydroxide 

Sample solution: Transfer a quantity of finely powdered 
Tablets, equivalent to 10 mg of tolmetin, to a 100-mL 
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volumetric fiask. Add 50 ml of methanol, shake for 2 
min, and dilute with methanol to voJume. Filter a por- 
tion of this solution, transfer 10 mL of the filtrate to a 
second 100-mL vólumetric fiask, and dilute with 0.1 N 
sodium hydroxide to volume. 

AnaJysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxtma and minima at the 
same waveiengths as that of the Standard solution . 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1.7 g/L of tetrabutylammonium phosphate. Ad- 
just with phosphoric add to a pH of 2.7 ± OJ. 

Mobile phase: Acetonitrile and Buffer (56:64) 

Diluent: Acetonitrile and 0.01 N sodium hydroxide 
(40:60) 

System suitability solulinn: 200 pg/mL of p-toluk add 
and 500 pg/ml of USP Tolmetin Sodium RS in Diluent 
Standard solution: 0.65 mg/mL of anhydrous tolmetin 
sod tum from USP Tolmetin Sodium RS in Diluent 
Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer the powder, nominally equivalent to 
60 mg of tolmetin, to a 100-mL volumetric fiask. Add 
about 75 mL of Diluent, and shake by mechanical 
means for 30 min. Dilute with Diluent to volume, and 
pass through a filter of 0.45-pm or finer porę size. 
Chromatographic system 
(See Chramatogmpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Cotumn: 4,ó-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 40 ± 1.0° 

Flow ratę: 3 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitabiltty solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 1.2 between the p-tołuic acid and 
tolmetin sodium peaks, System suitability solution 
Relative standard deviation: NMT 3,0%, Standard 
solution 
Anajysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tolmetin (CisH^NOb) in the 
portion of Tablets taken: 


Medium: Solution A and Solution 8 (336:664). Adjust 
the solution with smail amounts of either solution to a 
pH of 4.5; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Tolmetin Sodium RS in Medium 
at a known concentration 

Sample Solutions: Sample per Dissolution (711). Dilute 
witn 0.1 N sodium hydroxide, as needed, and filter. 
instrumental conditlons 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytlcal wavelength: 322 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tolmetin (CisHtsNOj) dissolved: 

Result = {AJA s ) x (jCJL) x D x 100 

Au - absorbance of the Sample solution 
A* = absorbance of the Standard solution 
Q - concentration of USP Tolmetin Sodium RS in 
the Standard solution (mg/mL) 
f = label daim (mg/Tablet) 

D - dilution factor of the Sample solution 
Tolerances: NLT 75% (Q) of the fabeled amount of 
tofmetin (CrsH^NCh) is dissolved. 

* Unifgrmity of Dosage Units (905): Meet the 

reąuirements 

ADDITIONAL REQUIREMENT5 

* Packaging ano Storage; Preserve in well-closed 
containers. 

« USP reference Standards <ll) 

USP Tolmetin Sodium RS 


Tolnaftate 



CigHr ? NOS 307.41 

Carbamothioic acid, methyl(3-methylphenyl)-, O- 
2-naphthafenyl ester, 

0-2-Naphthyl m,N-dimethylthiocarbanilate [2398-96-1 ]. 


Result = (rjrs) x (Cs/Cy) x {MrdMri) x 100 

Ty = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration ot the Standard solution 
(mg/mL) 

Cy = nominał concentration of tolmetin in the 
Sampie solution (mg/mL) 

Mn - molecular weight of tolmetin, 257.29 

= molecular weight of anhydrous tofmetin 
sodium, 279.27 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 
* DISSOLUTION (711) 

Solution A: Dissolve 2.0 g of sodium chloride in 7.0 mL 
of hydrochloric add, and add water to 1000 mL, 
Solution B: Dtssolve 6.8 g of monobasic potassium 
phosphate in 250 ml of water, and add 190 mL of 0.2 
Ki sodium hydroxide and 400 mL of water. Adjust the 
solution wltn 0.2 N sodium hydroxide to a pH of 
7,4-7.6. Dilute with water to 1000 mL. 


» Tolnaftate contains not less than 98.0 percent 
and not morę than 102,0 percent of CisHizNOS, 
cafculated on the dried basis, 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)~ 

USP Tolnaftate RS 
Identification— 

A: Infrored Absorption (197K), 

B: The UV absorption spectrum of the solution employed 
for measurement of absorbance in the Assay exhibits max- 
ima and minima at the same wavelengths as that of a simi- 
lar solution of USP Tolnaftate RS, concomitantly measured. 

C: Prepare a test solution by dissolving 10 mg in 10 mL 
of alcohol. Appfy lOpL of this test solution and lOpL of a 
Standard solution of USP Tolnaftate RS in alcohol having a 
concentration of 1.0 mg per mL to a thin-layer thromato* 
raphic piąte (see Chromatography (621)) coated with a 
,25-mm layer of chroma tograph te silica gel mixture. Al Iow 
the spots to dry, and develop the ehromatogram, using tol- 
uene as the sofvent system, until the solvent front has 
moved about three-fourths of the lenoth of the olate. Re- 
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move the piąte from the developing chamber, allow the sol- 
vent to evaporate, and view under short-wavelenqth UV 
light: the R f va!ue of the prindpal spot obtained from the 
test sofution corresponds to that obtained from the Stan¬ 
dard solution. 

Melting rangę <741): between 110° and 113°. 

Loss on drying (731)—Dry it in vacuum at 65 a for 3 hours: 

It loses not morę than 0.5% of its weight 

Residtie on ignltion <281): not morę than 0.1%. 


Detete the foUowing: 

*Heavy metais, Method II {231): 0.002%.# (om.h»h»i«> 

Assay— Dissolve about 50 mg of Tolnaftate, accurately 
weighed, in methanol, and dilute the solution quantitatively 
and stepwise with methanol to obtain a concentration of 
about 10 |ig per mL Dissolve an accurately weighed quan- 
tity of USP Tolnaftate RS in methanol, and dilute guantita- 
tively and stepwise with methanol to obtain a Standard so¬ 
lution having a known concentration of about 10 pg per 
mL. Concomitantly determine the absorbances of both solu- 
tions in 1 -cm celfs at the wavelength of maximum absorb- 
ance at about 258 nm, with a suitable spectrophotometer, 
using methanol as the blank. Calculate tne quantity, in mg, 
of C?*Hi?NOS in the portion of Tolnaftate taken by the 
formula: 

SąAu/As) 

in which C is the concentration, in pg per mL, of USP 
Tolnaftate RS in the Standard solution, and Au and A 5 are 
the absorbances of the solution of Tolnaftate and the Stan¬ 
dard solution, respectively. 


Tolnaftate Topical Aerosol 

» Tolnaftate Topical Aerosol is a suspension of 
powder in suitable propellants in a pressurized 
Container. The powder contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of tolnaftate (CigHwNOS). 

Packaging and sto ragę —Preserve in tight, pressurized 
containers. Storę at controlled room temperaturę, and avoid 
expo$ure to excessive heat. 

USP Reference standards (11)— 

USP Tolnaftate RS 

Identification— Et meets the requirements of the Identifica¬ 
tion test under Tolnaftate Topical Powder . 

Ot Her reguirements— It meets the requirements for Pres- 
wre Test f Minimum f///, and Leakage Test under Aerosols, Na * 
sol Sproys, Metered-Dose Inholers, and Dry Powder Inholers 
(601). 

Assay— 

Mobile phase , interna! standard solution, Standard prepaTa¬ 
tian, and Chromatographic system^ Proceed as directed in 
the Assay under Tofnahate Topical Powder . 

Assay preparation—Re move the actuator button, and re- 
place it with an actuator button that has a small-diameter, 
stiff polyethylene tubę about 15 cm in length fitted tightly 
into the orifice. Deliver the entire contents of the Topical 
Aerosol into a conical fiask, and heat the fiask gently to 
expel the llquid phase. Cool, mix, and transfer an accurately 
weighed portion of the powder, equivalent to about 5 mg 
of tolnaftate, to a screw-eapped, 50-mL centrifuge tubę. 
Proceed as directed in the Assay under Tolnaftate Top/co/. 
Powder , beginning with "Add 25.0 mL of methanol. 


Procedurę—Proceed as directed in the Assay under 
Tolnaftate Topical Powder . 


Tolnaftate Cream 


» Tolnaftate Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CisH^NOS. 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11}— 

USP Tolnaftate RS 

Identification —Evaporate 10 ml of the next-to-final chlo¬ 
roform solution prepared in the Assay on a steam bath just 
to dryness, and dtssolve the residue in 1 mL of alcohol. Us- 
mg tnis as the test solution, proceed as directed in Identifica¬ 
tion test C under Tolnaftate: the sperified result is obsen/ed. 
Minimom fili <755): meets the requirements. 

Assay— Transfer a portion of Cream, equiva!ent to about 
10 mg of tolnaftate and accurately weighed, to a 250-mL 
separator containing about 75 mL of chloroform. Wash the 
chloroform solution successively with two 25-mL portions of 
0.1 N sodium hydroxide, two 25-mL portions of 0.1 N hy- 
drochloric add, and 25 mL of water. Filter the chloroform 
layer through a chloroform-washed cotton pledget into a 
100-mL yofumetric fiask. Add chloroform to volume, and 
mix. [NOTĘ—Reserve a 10-mL portion of this solution for the 
Identification test.] Dilute 5.0 mL of the solution with chloro^ 
form to 50.0 mL, and mix. D3ssolve an accurately weighed 
ąuantity of USP Tolnaftate RS in chloroform, and dilute 
quantitatively and stepwise with chloroform to obtain a 
Standard solution having a known concentration of about 
10 jig per mL. Concomitantly determine the absorbances of 
both Solutions in 1-cm cells at the wavelenqth of maximum 
absorbance at about 258 nm, with a suitable spectropho¬ 
tometer, using chloroform as the blank. Calculate the quan- 
tity, in mg, of CisH^NOS in the portion of Cream taken by 
the formula: 

C(Au / As) 

in which C is the concentration, in pg per mL, of USP 
Tolraftate RS in the Standard solution, and Au and As are 
the absorbances of the solution from the Cream and the 
Standard solution, respectively. 


Tolnaftate Gel 


» Tolnaftate Cel contains not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la¬ 
beled amount of C^H^NOS. 

Packaging and storage —Presen/e in tight containers. 

USP Reference standards <11)— 

USP Tolnaftate RS 

Identification —It responds to the Identification test under 
Tolnaftate Cream. 

Minimum fili <755): meets the requirements. 

Assay— Proceed with Gel as directed in the Assay under 
Tolnaftate Cream , except to omit the fNtratfon of the chloro¬ 
form layer through a chloroform-washed cotton pledget. 
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Tolnaftate Topical Powder 

» Tolnaftate Topical Powder contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of CioH^NOS. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Tolnaftate RS 

Identjfkation—Evaporate the 5-mL portion of the metha¬ 
nol solution, resen/eo from the Assay preparotion , on a 
steam bath fust to dryness, and dissolve the residue in 1 mL 
of alcohol. Using this as the test solution, proceed as di- 
rected in Identification test C under Tolnaftate: the spedfied 
resułt is observed. 

Minimum fili (755): meets the requfrements. 

Assay— 

Mobile pbase—Prepare a filtered and deqassed mixture of 
acetonitrile and water (2:1). Make adjustments if necessary 
(see System Suitability under Chromotography (621)). 

Intemal standard solution —Dissolve progesterone in 
methanol to obtaln a solution containing about 1 mg per 
mL 

Standard preparotion —Dissolve an accurately weighed 
guantity of USP Tolnaftate RS in methanol to obtain a solu¬ 
tion having a known coneentration of about 0.22 mg per 
mL. Transfer 20.0 mL of this solution to a 50-mL volumetric 
fiask, add 5.0 mL of intemal standard solution, di lute with 
methanol to volume, and mix to obtain a solution having a 
known coneentration of about 0.088 mg of USP Tolnaftate 
RS per mL. 

Assay preparator?—'Transfer an accurately weighed quan- 
tity of Topical Powder, equivalent to about 5 mg of 
tolnaftate, to a screw-capped, 50-mL centnfuge tubę. Add 
25.0 mL of methanol, place the cap on the tubę, rotate on 
a rotating device for 10 minutes, and centrifuge at about 
2000 rpm for 5 minutes. Pass the supernatani through a 
0.45-pm porosi ty fllter, and transfer 20.0 mL of the ultra te 
to a 50-mL volumetnc fiask, retaining the remaining portion 
of the f ii tratę (about 5 ml) for the Identification test. Add 
5.0 mL of Internal standard solution to the volumetric fiask, 
dilute with methanol to volume, and mix. 

Chromatographic system (see Chromatogrophy <621»—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains 10-pm packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparotion, and record the peak responses as 
directed for Procedurę: the resoiution, R , bet we en the 
analyte and internal standard peaks is not less than 3.0, and 
the relative standard deviation for replicate injections is not 
morę than 3*0%. 

Procedurę—Sępa ratę ly mject eaual volumes (about 10 jiL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.7 for progesterone and 1.0 for tolnaftate. 
Calculate the quantity, in mg, of Ci 9 H 17 NQS in the portion 
of Powder taken by the formula: 

62.5t(/Wfl s ) 

in which C is the coneentration, in mg per mL, of USP 
Tolnaftate RS in the Standard preparotion, and R u and R$ are 
the peak response ratios obtamed from the Assay prepara- 
tion and the Standard preparat/o/?, respeetively. 


Tolnaftate Topical Solution 

» Tolnaftate Topical Soiution contains not less 
than 90.0 percent and not morę than 115.0 per¬ 
cent of the labeled amount of C 19 H 17 NOS. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Tolnaftate RS 

Identification—Evaporate 25 mL of the next-to-final chlo¬ 
roform solution prepared rn the Assay on a steam bath just 
to dryness, and dissolye the residue in 1 ml of alcohoL Us- 
ing this as the test solution, proceed as directed in Identifica¬ 
tion test C under Tolnaftate: the spedfied result is observed. 
Assay—Pipet into a separator a volume of Topical Solution, 
equivalent to about 10 mg of tolnaftate, add 50 mL of chlo¬ 
roform, and extract with 50 mL of 0.1 N sodium hydroxide. 
Filter the chloroform layer through a chloroform-washed 
cotton pledgct Into a 250 mL volumetric fiask, and extract 
the aqueous layer with two 45-mL portions of chloroform, 
filtering each portion into the fiask. Add chloroform to vol- 
u me, and mix. [notę—R eserve a 25-mL portion of this solu- 
tton for the Identification test.] Dilute 25.0 mL of the solution 
with chloroform to 100,0 mL, and mix, Dissolve an accu¬ 
rately weighed guantity of USP Tolnaftate RS in chloroform, 
and dilute quantitativefy and stepwise with chloroform to 
ootain a Standard solution having a known coneentration of 
about 10 fig per mL Concomitantly determine the ab- 
sorbances of both Solutions in 1-cm cells at the wavelenqth 
of maximum absorbance at about 258 nm, with a suitable 
spectrophotometer, using chloroform as the blank. Calculate 
the guantity, in mg, of Ci 9 H 17 NQ$ in each mL of Topical 
Solution taken by the formula: 

(C/WAu/M 

in which C is the coneentration, in ng per mL, of USP 
Tolnaftate RS in the Standard soiution, V \s the volume, in 
mL, of Topica! Solution taken, and Au and As are the ab- 
sorbances of the solution from the Topical Solution and the 
Standard solution, respectively. 


Tolterodine Tartrate 


Cj7Hj,NO • C 4 HtOe 475.57 

(fl)-2-[3-[BIs(1 -methylethyl)amino]-1 -phenylpropyl]- 
4-methylphenol {2fl,3fl)-2,3-dihydroxybutanedioate (1:1) 
(salt); 

(+)-(/?)-2-[c/.-[2-(Diisopropylamino)ethyl]benzyl]^cresol L-tar- 
tratę (1:1) (salt); 

(/?)-2-[3-{Diisopropylamino)-1-phenyIpropyl]-4-methylphenol 
tartrate [124937-52-6]. 

DEFINITION 

Tolterodine Tartrate contains NLT 97,0% and NMT 103.0% 
of tolterodine tartrate (C^H^NO ■ CiHaOa), calculated on 
the as-is basis. 











Table 2 


IDENTIFICATION 

* A. INFRARED A&SORPTION (197K> 

* B. The retentiom time of the major peak of the 5 ample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonitrile, water, and phosphoric acid 
(330:670:1) 

Standard solution: 035 mg/mL of USP Tolterodine Tar- 
tratę RS In Mobile phase 

Sample solution: 035 mg/mL of Tolterodine Tartrate in 
Mobile phase 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 
Column: 4.6-mm x 25<m; 5-pm packing LT 
Flow ratę: 1.0 mL/min 
Injection voJume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Reiative standard deviation: NMT 1.0% from six 
repJicate Injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of tolterodine tartrate 
{C 22 H 11 NO - C 4 H 6 0 <s ) in the portion of Tolterodine Tar¬ 
trate taken: 

Result - (f[//r;) x ( Cs/ 01,) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard soiutbn 

Cs = concentration of USP Tolterodine Tartrate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Tolterodine Tartrate in the 
Sample solution (mg/mL) 

Acceptance criteria: 97 f O%-1O3.0% on the as-is basis 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0,1% 

* ORGANiC IMPURITIES 

Solution A: Aceton itrile, water, and perchlonc acid 
(100:900:13) 

Solution B: Aceton Itrile, water, and perchlonc acid 
(500:500:13) 

Solution C: Acetonitrile 

Mobile phase: See Table L Return to original condi- 
tions, and re-equilibrate the system. 


Table 1 


Time 

(mini 

Solution A 

Solution B 

(%) 

Solution C 

(°*>\ 

0 

75 

25 

0 

5 

75 

25 

0 

22 

0 

100 

0 

47 

0 

0 

100 

57 

0 

0 

100 


Diluent: Acetonitrile and water (50:50) 

System suitability solution: 10 mg/mL of USP Tolter¬ 
odine System Suitability Mixture RS in Diluent See Table 
2 for refative retention times of the main components 
of the mixture. 


Component of 

Refative 

USP Tolterodine System 

Retention 

Suitability Mbcture RS 

Time 

pCresol 

0.75 

tfons-C i n na mrc add 

0.81 

Mo no tso propyl tolterodine 

0.88 

Tolterodine 

1.0 

Ciol impurity 

1*18 

Tolterodine dtmer* 

1.44 

6 ■ Meth vl-4- phen vlch roma n -2-ol fl 

1*48 

Diol acetate impurity 

134 

6- M eth yl -4 -p hen ylth rom a n - 2 -0 ne 

1.82 


HJndefined stereochemistry. 


Standard solution: 0,01 mg/mL of USP Tolterodine Tar¬ 
trate RS in Diluent 

5en$itivity solution: 0.005 mg/mL of USP Tolterodine 
Tartrate RS in Diluent from the Standard solution 
Sample solution: 10 mg/mL of Tnltemdrne Tartrate in 
Diluent 

Chromatographic system 
(See Chromatograpny (621}, System Suitability*) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-prn packing LI 

Coiumn temperaturę: 65° 

Fiow ratę: 1.0 mL/min 
Injection volume: 10 pi 
System suitability 

Samples: System suitability solution, Standard solution , 
and SensitMty solution 

Suitability requirements 

Resoiution: NLT 13 between tolterodine dimer and 
ó-methyl-4-phenylchroman-2-oi; NLT 13 between 
dioi acetate impurity and ó-metbyl-4-phenylchroman- 
2-one, System suitability solution 
Relative standard deviation: NMT 3*0%, Standard 
solution 

Signal-to-noisę ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Tolterodine Tartrate taken: 

Result = (r y /rj) x (CJQj) x (l/f) x 100 

r u - peak response for each impurity from the 
Sample solution 

, r j - peak response of tolterodine from the 
Standard solution 

Cs - concentration of USP Tolterodine Tartrate R5 
in the Standard solution (mg/mL) 

Cu - concentration of Tolterodine Tartrate in the 
Sample solution (mg/mL) 
f - relative response factor (see Table 3) 

Acceptance criteria: See Table 3. Disregard any peak 
below 0.05% and any peak elutlng at retention times of 
less than 4 min* 


Table 3 


Name 

Rełatfre 

Retention 

Time 

Relatwe 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%1 

Mono isop ropy! 
tolterodine 

0,88 

1.6 

0.25 

Tolterodine 

1.0 

_ 

___ 

6'Methyl-4- 

phenyf- 

chroman-2-ol 

1.48 

1*9 

0.25 
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Tobie 3 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any other 
mdiviriual 
imouritv 

— 

1*0 

0.1 

Total 

impurities 

— 

— 

0.5 


* Enantiomeric Purity 

B uff er: Prepare pH 7.1 buffer as follows. Transfer 
21.0 mL of 1 M soiution of monobasic sodium phos- 
phate and 533 mL of 03 M soiution of dibaslc sodium 
phosphate dihydrate to a 1000-mL volumetric fiask, and 
dilute with water to volume, Dilute 100* *0 mL of this 
soiution with water to 1000.0 mL, 

Mobile phase: Add 0.97 g of tetrabutylammonium bro- 
mide to a mixture of 930 mL of Buffer and 70 mL of 
isobutyl alcohoL 

System suitability soiution: 0,02 mg/mL each of USP 
Tolterodine Tartrate RS and USP Tolterodine 5-Enanti- 
omer RS in Mobile phase 

Standard soiution: 0.0004 mg/mL of USP Tolterodine 
5-Enantiomer RS in Mobile phase 

Sample soiution: 0.04 mg/ml of Tolterodine Tartrate in 
Mobile phase 

Chromatographic system 

(5ee Chromatograpny <621), System Suitability.) 

Modę: LC 

Detecton UV 220 nm 
Column: 2-mm x 10-cm; 5-pm packing L41 
FIow ratę: 0.2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability soiution 
[Notę—T he relative retention times for tolterodine S- 
enantiomer and tolterodine are 0*9 and 1 *0, 
respeetively*] 

Suitability requirements 

Resolution: NLT 1.4 between tolterodine 5-enanti- 
omer and tolterodine 

Column efficiency: NLT 1500 theoretical plates for 
tolterodine 

Relative standard deviation: NMT 3% for each of 
tolterodine 5-enantiomer and tolterodine 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of tolterodine S^enanttomer in 
the portion of Tolterodine Tartrate Laken: 

Result = (fu/rs) x (Cj/G,) x 100 

ru - peak response of tolterodine 5 -enantiomer 
from the Sample soiution 

rs - peak response of tolterodine 5-enantiomer 
from the Standard soiution 

Cs - concentration of USP Tolterodine 5-Enantiomer 
RS in the Standard soiution (mg/mL) 

Cu = concentration of Tolterodine Tartrate in the 
Sample soiution (mg/mL) 

Acceptance criteria: NMT 1*0% 

SPECIFIC TEST$ 

* iOSS om Drying {731} 

Analysis: Dry under vacuum at 100° for 2 h, 
Acceptance criteria: NMT 0*5% 

ADDFFIONAL REQUIREMENTS 

* Packaging AMD Storage: Preserve in weli-closed contain- 
ers. Storę at room temperaturę. 

* USP Reference Standaros (11) 

USP Tolterodine 5-Enantiomer RS 
(5)-2-[3-(Diisopropylamino)-l-phenylpropyl]- 
4-methylphenoI tartrate* 


C 22 H 31 NO - C^HfiOs 475.57 
USP Tolterodine System Suitability Mixture RS 
The mixture contains tolterodine tartrate and thefol- 
lowlng impurities (other impurities may also be 
present): 
p-CresoL 
C?HaO 108*14 
trons-Cinnamit acid. 

CgHaOj 148.16 
Monoisopropyl tolterodine; 

(R}-2“[ 3-(lsopropylamino)-1 -phenylpropy I]- 
4-methylphenof. 

C 19 H 25 NO 283*41 
Dioi impurity; 

2-{3-Hydroxy-l-phenylpropyl)-4-methylphenoL 
CuHmÓz 242*32 


Tolterodine dimer; 

N / A/-Bis[3-(2-hydroxy-5-methylphenyl)-3-phenyIpropyl]- 

N-isopropyJamine. 

CmH 4 iN0 2 507.72 
ó-Methyl-4-phenylchroman>2-ol. 

C, ń Hi fi Oa 240.30 
Dio! acetate impurity; 

3“(2“Hydroxy-5-metnylphenyi)-3-phenylpropy[ acetate. 
CightanOa 284,35 
6-Methyl-4-phenylchroman-2-one. 

Ci#Hh0 2 238.29 
USP Tolterodine Tartrate RS 


folii Balsam 


DEFINITION 

Jolu Balsam is a balsam obtained from Myroxylon balsamum 
(L*) Harms (Fam. Leguminosae). 

SPECIFIC TESTS 

* ROSIN, ROSIN Oit*, AND COPAIBA 

Sample: 1 q, powdered or crushed, if necessary 

Analysis: Place the Sample in a smali mortar, and add 
10 ml of petroleum benzin. Triturate well for 1-2 min, 
filter into a test tubę, and to the filtrate so obtained, 
add 10 mL of freshly prepared cupric acetate soiution 
(5 mg/mL). Shake, and altów the phases to separate. 

Acceptance criteria: The petroleum henzin layer does 
not show a green color. 

* Fats and Fixed Oils, Add Va!ue {401) 

Sample soiution: 1 g in 50 mL of neutralized alcohol 

Analysis: Add phenolphthalein TS, and titratę with 0.5 
N alcoholic potassium hydroxide VS* 

Acceptance criteria: 112-168 

* Fats and Fiked Oils, Soponification Value (401) 

Sample soiution: Add sufficient 0.5 N alcoholic potas¬ 
sium hydroxtde rn the neutralized liquid obtained in 
the test for Add Vafue to make the total volume of the 
alkall soiution added 20.0 mL, heat the liguid on a 
steam bath for 30 min under a reflux condenser, and 
cooL Add 200 mL of water, or morę if necessary. 

Titrimetric system 
{See Titrimetry (541)*) 

Modę: Residual titration 

Titrant: 0*5 N alcoholic potassium hvdroxide VS 
Back-tltrant; 0.5 N hydrochloric acid VS 
Endpoint detection: Visual 

Analysis: Trtratę the excess potassium hydroxide in the 
Sample soiution with Back-titranL Perform a blank 
determination, 

Acceptance criteria: The total volume of Titrant con- 
sumed, including that required to neutralize the free 
acid in the determination of the Add Vaiue t is egu ta¬ 
lent to a saponifieation value between 154 and 220* 











ADDiTIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in tight containers, 
and avoid exposure to excessive heat. 


Topiramate 



CuHitNOgS 339.36 

/J-D-Fructopyranose, 2,3:4,5-bis-Q*(]-methylethylidene)-, 
suifamate; 

2,3:4,5-Di-0*isopropylidene-/3-D-fructopyranose suifamate 
[97240-79-4], 

DEFINITION 

Topiramate contains NLT 98.0% and NMT 102.0% of 
CiaHziNOftS, calcuiated on the anhydrous basis. 

[Caution —Great care must be exerdsed in handlmg Topira¬ 
mate because it is a suspected teratogen.J 

IDENTIFICATION 
■ A. INFKARED ABSORPTION (197K> 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assuy. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (1:1) 

Standard solution: 2 mg/mL of USP Topiramate RS in 
Mobile phase 

Sample solution: 2 mg/mL of Topiramate in Mobile 
phase 

Chromatographic system 

(See Chromatograpfiy (621).) 

Modę: LC 

Detector: Refractive Endex 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperaturę 
Column: 50° 

Detector 50° 

Flow ratę: 0.6 mL/min 
Injection size: 20 pL 
System suitabilrty 
Sample: Standard solution 
Suitability reąuirements 

Column effidency: NLT 1500 theoretical plates 

Talling factor: NM I 2.0 

Relative standard deviation: NMT 2.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Caleulate the percentage of C^H^NObS in the portion 
of Topiramate taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Topiramate RS in the 
Standard solution (mg/mL) 

Cu = concentration of Topiramate in the Sample 
solution (mg/mL) 


Acceptance criteria: 98.0%-1G2.0% on the anhydrous 
basis 

IMPURITIES 

Inorganic Impurities 

• Residue on ICNITION (281): NMT 0.2% 


Delete the following: 

•* Heavy Metals, Method tl (231): 10 ppm* (0 ttoai t^aoiaj 

Organie Impuritses 

(Notę—O n the basis of the synthetic route, perform either 
Procedurę 2 or Procedurę 3. If M-methy i topiramate is a po- 
tential related compound, Procedurę l or Procedurę 3 is 
"ecommended.] 

* Procedurę i 

Identification solution: 0.2 mg/mL of USP Topiramate 
Related Compound A RS in methanol 
Standard solution A: 40 mg/mL of USP Topiramate RS 
in methanol 

Standard solution B: 0.08 mg/mL of Topiramate from 
Standard solution A and methanol 
Standard solution C: 0.04 mg/mL of Topiramate from 
Standard solution A and methanol 
Sample solution: 40 mg/mL of Topiramate in 
methanol 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.20-mm layer of chromatographic silrca 
gel mixture, prewashed with methanol and air dried 
Application volume: 20 [lL 
Developing $olvent system: Acetonitrile, methanol, 
and 0.5 M sodlum cnloride (7:3:10) 

Spray reagent: Prepare a 30-mg/mL solution of phe* 
nol in alcohol and eoncentrated sulphuric add (95:5). 
Anafysis 

Samples: Standard solution B , Standard solution C, 
and Sample solution 

Proceed as directed in the chapter. After elution, air- 
dry the piąte, spray the piąte with the Spray reagent , 
and let the piąte air-dry. Then dry the piąte for 10 
min in an oven at 125°, [Ngte —The approxlmate R F 
values for topiramate and topiramate related com¬ 
pound A are 0.65 and 0.70, respectively, Disregard 
any spots at the origins of the chromatograms. Dis* 
regard any spot corresponding to topiramate related 
compouna A because this impurity should be quan- 
tlfied using Procedurę 2.J Examine the piąte uslng 
visible light, and estimate the percentage of all sec- 
ondary spots rn the chromatogram of the Sample 
solution by comparing each spot with the prmctpal 
spot from the chromatograms of the Standard 
Solutions . 

Acceptance criteria: Anv single spot is not greater in 
size and intensity than tne spot for Standard solution C; 
NMT 0.1% of any individual impurity is found; and 
NMT 0.5% of totaf impurities by TLC is found. 

• Procedurę z 

Mobile phase: Proceed as directed in the Assoy. 

[Notę—P repare all Solutions fresh before use.] 

Sample solution: 40 mg/mL of Topiramate, in Mobile 
phase . [Notę —Sonication may be used to aid 
dtssolution.] 

System suitabilrty solution: 0.3 mg/ml each of USP 
Fructose RS and USP Topiramate Related Compound A 
RS, in the Sample solution 
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Chromatographk system 

(See Chromatography (621 >, System Suitability.) 

Modę: LC 

Detector: Refraotive index detector 
Column: 4.6-mm x 25-cm; 5-jim packing LI 
Temperaturę 
Column: 55° 

Detector: 55° 

Flow ratę: 0.6 mL/min 
Injection size: 50\il 

Run time: NLT 5 times the retention time of the 
topiramate peak 
System suitability 
Sampfe: System suitability soiution 
[Notę —The relative retention times for fructose, 
topiramate related compound A, and topiramate are 
0.45, 0,9, and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 1,0 between topiramate related 
compound A and topiramate 
Relattve standard deviafion: NMT 2,0% for the 
topiramate peak 
Analysis 

SampJe: Sampfe soiution 

Calcu la te the percentage of each of the impurities in 
the portion of Topiramate taken: 

Result - (ru/ri) x (1/F) x 100 

Tv = peak area of any impurity 

fr = sum of the areas of all of the impurities peaks 

and the topiramate peak 

f = re!ative response factor, 1.2 for topiramate 
related compound A and 1,0 for all the 
other peaks 

Acceptance criteria: See Impurity Tabfe L 
Total impurities: NMT 0.5% 


Impurity Table 1 



Acceptance 


Criteria, 

Na me 

NMT ( Q /o) 

Fructose 

0.3 

ToDiramate related compound A 

0.3 

!ndivlduai unknown 

0.1 


Procedurę 3 

Mobile phase: Methanol and water (16:34) 
Standard solutron: 10 mg/mL of USP Topiramate RS 
and 0.04 mg/mL of USP Topiramate Related Com¬ 
pound A RS In Mobile phase 

Sample solutron: 10 mg/mL of Topiramate in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitabilfty.) 

Modę: LC 

Detector: Refractive index 

Column: 4.6-mm x 15-cm; 5-pm packing LI 5 

Column temperaturę: 35*. 

Flow ratę: 1,5 mL/min 
Injection size: 50 jiL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Resolution: NLT 1.0 between topiramate related 
compound A and topiramate 
Relative standard deviation: NMT 2.0% for the 


topiramate peak for six replicate injections 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each of the impurities in 
the portion of Topiramate taken: 


Result = Ou/rs) x (Cs/ Cu) x (1/F) x 100 


rg - peak area of any impurity from the Sample 
soiution 

rs = peak area of topiramate from the Standard 
soiution 

C s = concentration of USP Topiramate RS in the 
Standard soiution (mg/mL) 

Cu = concentration of the Sample soiution (mg/mL) 

F - relative response factor, 1.1 for topiramate 

related compound A and 1.0 for all Ehe 
other peaks 
Acceptance criteria 

Topiramate related compound A: NMT 0.3% 

Any other indMdual impurity: NMT 0.10% 

Total impurities detected by Procedurę 3: NMT 
0.5% 

SPECIFIC TESTS 

* Optical Rotation, Spedfic Rotation (781 S): -28.6° to 
-35,0% measured at 20° 

Sample soiution: 4-1Q mg/mL, in methanol 

* Water Detehmination, Method l (921): NMT 0,5% 

* Limit of Sulfamate and Sulfate 

[NOTĘ—Use water with resistivity NLT 18 megohm-cm 
for preparation of Mobile phase t Standard soiution , and 
Sample soiution.] 

Buffer: 0.8 g/L of p-hydroxybenzoic add in water 
Mobile phase: Methanol and Buffer (2,5:97.5). Adjust 
with sodium hydroxide soiution to a pH of 9.4 ± 0,5. 
Standard soiution: 4.5 pg/mL of sodium suifate and 
3.0 jug/mL of sulfamio acid in Mobile phase from anhy- 
drous sodium sulfate and sutfamic acid, respectively 
Sample soiution: 6.0 mg/mL of topiramate in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: ConductMty 

Column: 4.6-mm x 15-cm; 5-pm packing L47 

Detector temperaturę: 30° 

Flow ratę: 1 *5 mL/min 

[Notę—A suitable background suppression unit may be 
used,] 

Injection size: 70 pi 
System suitability 
Sample: Standard soiution 

[NOTĘ—The refative retention time of the sulfamate 
peak is 0.44 relative to the sulfate peak.] 

Suitability reguirements 

Relative standard deviation: NMT 15.0% for the 
sulfamate and sulfate peaks 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of sulfate ions in the portion 
of Topiramate taken: 

Result = (ru/rs) x (Cs/Cu) x (Mn/M^) x 1 00 

r y = peak response of sulfate ion from the Sample 
soiution 

rs - peak response of suifate ion from the Standard 
soiution 

Ci - concentration of sodium sulfate in the 
Standard soiution (mg/mL) 

Cy = concentration of Topiramate in the Sample 
sc/at/o/7 (mg/mL) 

Mti - molecular weight of the sulfate anion, 96,04 
M r i = molecular weight of anhydrous sodium sulfate, 
142.04 

Calculate the percentage of sulfamate ions in the 
portion of Topiramate taken: 

Result - (ru/rs) x (C s /Cy) x (M rl /M r2 ) x 100 

ru = peak response of the sulfamate ion from the 
Sample soiution 








r s = peak response of the sulfamate ton from the 
Standard solution 

C s s concentration of sulfamic add in the Standard 
solution (mg/ml) 

Cu - concentration of Topiramate in the Sample 
solution (mg/mL) 

Mn - molecular weight of sulfamate anion, 96,09 
Mrz = molecular weight of suifamEc add, 97.09 
Acceptaoce criteria: NMT 0.1% of sulfate; NMT 0.1% 
of sulfamate 

ADDBTIONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controlfed room temperaturę. 

* Iabeling: If an Organie impurities procedurę other than 
Procedurę 2 is used, then the Iabeling States the test with 
which the article complies, The labefalso States that it is 
a suspected teratogen. 
e USP Reference Standard* * (11) 

USP Fructose RS 
USP Topiramate RS 

USP Topiramate Related Compound A RS 
2 ,3:4,5-Br5-U-(l-methyiethylidene)-/j-D-fructopyranose. 
C T2 H2oOe 260.28 


Topiramate Capsules 

DEFINITION 

Topiramate Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of topiramate (CizH^NOsS). 

IDENTIFICATION 
® A. INFRARED ABSORPTION (197F) 

Wavenumber rangę: 4000 to 650 cnr T 
Standard solution: 20 nmg/mL of USP Topiramate RS in 
acetone 

Sample solution: Open an appropriate number of Cap- 
sutes to prepare a 20-mg/ml topiramate solution in ac¬ 
etone. Shake the solution for 30 min, and centrifuge for 
10 min. Then pass an aiiguot of the elear supernatant 
through a suitable nylon fiiter of 0.2-pm porę size, and 
use the fMtrate for analysis, 

Analysis 

Sam pies: Standard soiution and Sample solution 
Appiy 50 pL to an NaCI piąte, a!Iow tne sofution to dry, 
then obtain the IR spectrum. 

Acceptance criteria: Meet the requirement$ 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

AS5AY 

* PROCEDURĘ 

B uff er: 1.5 y/L of ammunium acetale in water. Adjusl 
with giacial acetlc acid to a pH of 4,0. 

Diiuent: Acetonkrile and water (20:80) 

Mobile phase: Methanol and Buffer (20:80) 

Standard solution: 6 mg/mL of USP Topiramate RS in 
Diiuent 

Sample solution: Nominally 6 mg/mL of topiramate in 
Muentfrom NLT 20 Capsules. [Notę—S hake vigorously 
for at teast 60 min, and pass a portion through a PTFE 
chemicahresistant fiiter of 0.45-jim porę size,] 


Chromatographic system 

(See Chromatogrophy <621), System Suitahility.) 

Modę: LC 

Detector: Refractive index 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection vofume: 100 pL 
Temperatures 
Column: 35° 

Detector: 35° 

System suitahility 
Sample: Standard solution 
Suitahility reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
topiramate (C^H^NOaS) in the portion of Capsules 
taken: 

Result = (ru/rs) x ( Q/Cu ) x 100 

ru - peak response from the Sample sofution 

r$ - peak response from the Standard solution 

Q = concentration of USP Topiramate RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of topiramate in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TEST5 
• DlSSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 

Apparatus 2: 50 rpm, Use an appropriate sinker as 
necessary, 

Time: 45 min 

Standard stock solution: 0.56 mg/mL of USP Topira¬ 
mate RS in Medium prepared as follows. Transfer a 
suitable amount to a suitable volumetric fiask. Add 2% 
of the fiask voiume of acetone to dlssok/e the solid. 

Di lute with Medium to volume. 

Standard solution: (L/900) mg/ml of USP Topiramate 
RS in Medium, where i is the label dafm, in mg of 
topiramate per Ca psu! e from the Standard stock 
sofution 

Sample solution: Pass a portion of the soiution under 
test through a suitable fiiter of 1-j.im porę size. 

Mobile phase: Methanol and water (32:68) 
Chromatographic system 
(See Chromatogrophy (621), System Suitahility.) 

Modę: LC 

Detector: Refractive index 
Column: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 2 m L/m En 
fnjection volume: 200 pL 
Temperatures 
Column: 35 D 
Detector: 35 G 
System suitahility 
Sample: Standard sofution 
Suitahility requirements 

Relative standard deviation: NMT 2.0% for Cap¬ 
sules labeted to contain morę than 15 mg of topira¬ 
mate; NMT 3.0% for Capsules labeled to contain 
less than or equa! Lo 15 mg of topiramate 
Analysis 

Samples: Standard soiution and Sample solution 
CaEculate the percentage of the labeled amount of 
topiramate (CuHjiNOsS) dissolved: 

Result - (rufr$) x Cs x V x (1 /L) x 100 


^ - peak response from the Sample solution 

r^ - peak response from the Standard solution 
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Cs - concentration of the Standard sofution 
(mg/mL) 

V = Yoltime of Medium, 900 ml 
i ~ label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of 
topi ra matę 1$ diSSolved. 

Test 2 

If the product complies with this test, the labeltng indb 
cates that jt meets USP Dissotution Test 2 * 

Medium: Water; 900 ml 

Apparatus 2: 50 rprrr llse an appropriate sinker as 
necess ary. 

Time: 60 min 

Standard solution: (t/900) mg/mL of USP Topiramate 
RS in Medium, where f h the label da im, in mg of 
topiramate per Capsule 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Mobile phase: Methanol and water (40:60) 
Chromatographie system 
(See Chroma tog ropny (621), System Suita bili ty,) 

Modę: LC 

Detector: Refractive index 
Colurnn: 4.6-mm x 25-em; 5-|im packing L7 
Ftow ratę: 1.5 m L/min 
Injection volume: lOOpl 
Temperatures 
Column: 35° 

Detector: 35 Q 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
topiramate (C^H^NObS) dissolved: 

Result - (fu/fs) x C 5 x V x (1 /i) x 100 

tu = peak response from the Sample solution 

^ = peak response from the Standard solution 

G = concentration of the Standard solution 
(mg/mL) 

V - vofume of Medium, 900 mL 
L = label claim (mg/Capsule) 

Tolerances: NLT 75% (Q) of the Jabeled amount of 
topiramate (C^LhiNOgS) Is disso!ved. 

° Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 

s Limit of Sulfamate and Sulfate: Use water with a resis- 
tivity of NLT 18 megohrmcm for the preparation of the 
Manile phase, Standard solution, and Sample solution. 
Buffcr: 0.8 g/L of p-hydroxybcnzoic acid in water 
Mobile phase: Methanol and Buffer (2.5: 97.5). Adjust 
with sodium hydroxrde solution to a pH of 9.4 ± 0.5. 
Standard solution: 0.015 mg/ml each of sodium sub 
fate and sulfamic acid in Mobile phase from anhydrous 
sodium sulfate and sulfamic acid, respective!y 
Sample solution: Grind the contents of NLT 20 Cap- 
sules. Transfer an amount of powder equivalent to 
300 mg of topiramate to a 50-mL voiumetric fiask. Add 
about 40 mL of Mobile phase, and stir for 30 min. Soni- 
cate for 10 min, and dii u te with Mobile phase to vob 
ume. Centnfuge, and pass through a polyethersuJfone 
membranę filier of 0.45-pm porę size, discarding the 
first 3 mL of the filtrate. 


Chromatographie system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: ConductMty 

Column; 4.6-mm x 15-cm; 5-pm packing L47 
Flow ratę: 1.5 mL/min. [NOTĘ—A suitable background 
suppression unit may be used.] 

Detector temperaturę: 30° 

Injection volume: 70 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retentlon time of the sulfamate 
peak es 0.44 re!ative to the sulfate peak.] 

Suitability reguirements 

Relative standard deviation: NMT 15.0% for the 
sulfamate and sulfate peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of sulfate in the portion of 
Capsules taken: 

Result = (ry/rs) x ( C s /Cu ) x (M rJ /JVfo) x 100 

r u = peak response of sulfate from the Sample 
solution 

r$ ” peak response of sulfate from the Standard 
solution 

Cs - concentration of sodium sulfate in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of topiramate in the 
Sample solution (mg/mL) 

Mn - molecular weight of sulfate anion, 96,04 

= molecular weight of anhydrous sodium sulfate, 
142.04 

Calculate the percentage of sulfamate in the portion of 
Capsules taken: 

Result = (fu/rs) x (Cs/Cu) x (MrifMn) x 100 

r u - peak response of sulfamate from the Sampie 
solution 

r$ - peak response of sulfamate from the Standard 
solution 

Cs = concentration of sulfamic acid in the Standard 
solution (mg/mL) 

Cu - nominał concentration of topiramate in the 
Sample solution (mg/mL) 

H? = molecular weight of sulfamate anion, 96.09 
Ma - molecular weight of sulfamic add, 97.09 
Acceptance criteria: NMT 0.25% (w/w) of sulfate and 
NMT 0.25% (w/w) of sulfamate 

O 0RGANIC IMPURITIES 

Diluent, Mobile phase, Sample solution, and Chromat- 
ographic system: Proceed as directed in the Assay . 
Standard solution: 1.2 mg/mL of USP Topiramate RS 
and 0.6 mg/mL of USP Topiramate Retatea Compound 
A RS in Diluent 
System suitability 
Sampie: Standard solution 

[NOTĘ’ —Identify the peaks due to topiramate related 
compound A and topiramate using the refath/e retem 
tion times given an Table 7,] 

Suitability regurrements 
Reiative standard deviation: NMT 5,0% 

Analysis 

Samples: Sampie solution and Standard solution 
Calculate the percentage of each impurity En the por- 
tlon of Capsules taken: 

Result = (rjrs) x (C s /Q) x (1/f) x 100 

r u = peak response of the individual impurity from 
the Sample solution 

r$ - peak response of topiramate from the 
Standard solution 



Cs - concentration of USP Topiramate RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of topiramate in the 
Sample solution (mg/mL) 

F = relative response factor (see Tobie 1) 
Acceptance criteria: See Table 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Topiramate related 
comDOUnd A 

0.66 

1,1 

0.5 

ToDiramate 

TO 

_ 

__ 

Indiyidual unspecifted 
degradation 
product 

— 

— 

0.2 

Total Empurities 

— 

— 

0.7 


ADDITIONAL KEQUlREEWilEWTS 

o Packaging amd Stor ag e: Storę in tightly closed contaim 
ers at controlled room temperaturę, protected from 
moisture. 

• Iabeling: Topiramate Capsules may be swallowed whofe 
or may be administered by carefully opening the Capsule 
and sprinkling the entire contents on a teaspoon of soft 
food. This drug-food mixture should be swallowed imme- 
diately and not chewed, It should not be stored for fu¬ 
turę use. When morę than one Dissolution test is given, 
the labefing States the Dissolution test used only if Test 1 

is not usea 

* USP REFERENCE STANDARDS (11) 

USP Topiramate RS 

USP Topiramate Related Compound A RS 
2,3:4,5-Bi$-Q-(l -methylethylidene)-^-D“fructopyranose. 
C 12 H 20 O & 260.28 


TopBramate TabBets 

DEFIN1TION 

Topiramate Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of topiramate (C^MziNObS). 

IDENTIFICATION 

* A, Bnfrared Absorption (197F) 

Wavenumber rangę: 4000-650 cm-' 

Standard solution; 20 mg/mL of USP Topiramate RS in 
acetone 

Sample solution: Crind an appropriate number of Tab¬ 
lets to prepare a 20-mg/mL topiramate solution In ace¬ 
tone. Snake the solution for 30 min, and centrifuge for 
10 min. Then pass an aliguot of the elear supernatant 
through a suitable nylon filter of 0.45-pm porę size, 
and use the filtrate for analysis. 

Analysis: Appiy 50 pL of the Standard solution to a so~ 
dium chioride piąte, allow the solution to dry, and then 
obtain the IR spectrum. Wash the window wilh ace¬ 
tone, and repeat the same procedurę using the Sample 
solution , 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

ASSAY 
« Procedurę 

B uff er: 1,54 g/L of ammoniurn acetate in water. Adjust 
with gfacial acetic add to a pH of 4.0. 


Dlluent: Methanol and water (1:4) 

Mobile phase: Methanol and Buffer (1:4) 

Standard solution: 6 mg/mL of USP Topiramate RS tn 
Dlluent 

Sample solution; 6 mg/mL of topiramate in Dlluent 
from NLT 12 Tablets, based on the label claim. [Notę— 
Shake vigarously for at teast 30 min, and pass a portion 
through a chemicabresistant filter (PTFE) of 0.45-pm 
porę size,] 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Column: 4,6-mm x 25-cm; 5-jim packing LI 
Temperaturę 
Column: 35 q 
Detector: 35° 

Flow ratę: 1.5 mL/mln 
injection size: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relatlve standard deviation; NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate Ehe percentage of topiramate (C 12 H 21 NO s S) 
in the portion of Tablets taken: 

ResulE = (r y /rj) x (Cj/Q>) x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Topiramate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of topiramate in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TE5TS 
* DiSSOLUTION (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 20 min 

Mobile phase: 0.1% trifluoroacetic add in water and 
methanol (1:1) 

Standard solution: 0.1 mg/mL of USP Topiramate RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 1-um porę size, 
Chromatographic system 
(See Chromatograpny { 621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Guard column; 4.0-mm x 1-cm 
Column: 4.6-m m x 25-cm; 5-pm packing LI 1 
Temperaturę 
Column: 40° 

Detector: 40° 

Flow ratę: 1.2 m L/min 
Injection size: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of topiramate (CizHnNOeS) 
dissolved: 

ResulE - (ru/fs) x (Cs/i) x V x 100 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 
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C s - concentration of USP Topiramate RS rn the 
Standard solution (mg/mL) 
i 9 label claim (mg/Tablet) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
topiramate is dissolved. 

Test 2: ff the product complies with this test, the label- 
ing rndicates that it meets USP Dissolution Test 2. 
Medium: Water; 900 mL, deaerated 
Apparatus 2 : 50 rpm 
Time: 40 min 

Standard solution: (L/900) mg/mL of USP Topiramate 
RS in Medium, where L is the label claim In mg/Tablet 
SampJe solution; Pass a portion of the solution under 
test through a suitabfe filter, discarding the first few 
ml. 

Mobile phase: Water and acetonitrile (1:1) 
Chromatographfc system 
(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Detector: Refractive index 
Column: 4.6-mm x 25-cm; 5-|im packing LI 
Temperaturę 
Column: 30° 

Detector: 50° 

Flow ratę: 1.0 mL/min 
Injection size: IOOuL 
System suitabiiity 
Sam ple: Standard solution 
Scjitability requirements 
Tailing factor: NMT 2.0 
Column effkiency: NLT 5000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of topiramate (CuPbiNOsS) 
dissolved: 

Resuft = (ru/rs) x (C s /0 x V x 100 

ru = peak response from the Sample solution 

A - peak response from the Standard solution 

Ci = concentration of USP Topiramate RS in the 
Standard sofution (mg/mL) 
f. = label claim (mg/Tablet) 

V = vofume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
topiramate is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that It meets USP Dissolution Test 3. 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Diluent: Acetonitrile and water (1:1} 

Mobile phase: Water and acetonitrile (55:45) 

Standard solution: 1.1 mg/mL of USP Topiramate RS 
in Diluent. Dilute with Medium to obtain a finał con¬ 
centration of about (L/900) mg/mL, where L is the 
label claim in mg/Tablet. 

Sample solution: Pass a portion of the solution under 
test through a sultable filter, discarding the first few 
mL. 


Chromatograpbic system 

(See Chromatography (621), System Suitabifity.) 

Modę; LC 

Detector: Refractive index 
Column: 4.6-mm x 25-cm; S-pm packing LI 
Temperaturę 
Column: 50° 

Detector: 50° 

Flow ratę: 1.2 mL/min 
Injection size: 100 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Column efficiency: NLT 2000 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of topiramate (C T 2 H 2 iNO e S) 
dissolved: 

Result = (Wrj) x (Cs/O x V x 100 

fu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q = concentration of USP Topiramate RS in the 
Standard solution (mg/mL) 
i - label claim (mg/Tablet) 

V = volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
topiramate is dissolved. 

* Uniformity of Dosace Units (905): Meet the 
reguirements 

IMPURIT1ES 

• Related Compounds 

Diluent, Mobile phase, Sample solution, and Chromat¬ 
ographic system: Proceed as directed in the Assay. 
Standard solution: 1.2 mg/mL of USP Topiramate RS 
and 0.6 mg/mL of USP Topiramate Related Compound 
A RS in Diluent 

Peak identifkatlon solution: 0,6 mg/mL each of USP 
Topiramate RS and USP Topiramate Related Compound 
A RS in Diluent 
System suitabiiity 

Samples: Standard solution and Peak Identification 
solution 

[NoiE—Identrfy the peaks due to topiramate related 
compound A and topiramate using the relatlve retem 
tion limes given in Tobie Tj 
Suitabiiity reguirements 

Relative standard deviatlon: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (r u /rs) x (Q/C u ) x (1/f) x 100 

r u - peak response for the individual impurity from 
the Sample solution 

r$ - peak response of topiramate from the 
Standard solution 

Cs ~ concentration of USP Topiramate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of topiramate in the 
Sample solution (mg/mL) 

F - refative response factor (see Table 1 ) 

Acceptance criteria See Table h 
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SPECIFIC TESTS 

« LIMIT OF SULFAMATE AND SULFATE 

[Notę—U se water with resistMty NLT 18 megohm-cm 
for preparation of the Mobile phase, Standard solution , 
and Sample solution. 1 

Buffer: 0.8 g/L of />hydroxybenzoic add m water 
Mobile phase; Methanol and Buffer (2.5:97,5). Adjust 
with sodium hydroxide solution to a pH of 9,4 ± 0,5, 
Standard solution: 0.015 mg/mL each of sodium sul- 
fate and sulfamic acid in Mobile phase from anhydrous 
sodium sulfate and su [famie acid, respectively 
Sample solution: Transfer a suitable amount of ground 
owder from NLT 20 Tablets to a suitable yolumetnc 
ask to obtain a nominał concentration of ó mg/mL of 
topiramate, Add 80% of the fiask volume of Mobile 
phase , and shake for 30 min. Sonicate for 10 min, and 
di lute with Mobile phase to volume. Centrifuge, and 
pass through a pofyethersulfone membranę fil ter of 
0.45-prn porę size, discardlng the first 3 mL of the fil- 
tratę. 

Chromatographic system 

(See Chromatograpny (621), System Suitabifity ,) 

Modę: LC 

Detector: Conductivity 

Column; 4.6-mm x 15-cm; 5-\xrr\ packing L47 

Detector temperaturę: 30° 

Flow ratę: 1.5 mL/min 

[Notę—A suitable background suppression unit may be 
usedj 

Injectron size: 70 pL 
System suitability 
Sample: Standard solution 

[Notę—T he approximate relative retention time of the 
sulfamate ion peak is 0.44 relatiye to the sulfate ion 
peak.] 

Suitability reguirements 

Relative standard deviation: NMT 15.0% for the 
sulfamate and sulfate peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of sulfate ion in the portion 
of Tablets taken: 

Result - (ru/rs) x (Cs/Cu) x (MnJM r z) x 100 

fu - peak response of sulfate ion from the Sample 
solution 

r$ = peak response of sulfate ion from the Standard 
solution 

Cs - concentration of sodium sulfate in the 
Standard solution (mg/mL) 

Cu - concentration of topiramate in the Sample 
solution (mg/mL) 

Mn = molecular weight of the sulfate anion, 96.04 
M r z = molecular werght of anhydrous sodium sulfate, 
142.04 

Calcuiate the percentage of sulfamate ion In the 
portion of Tablets taken: 

Result “ (ru/rs) x (Cs/Cu) x (MnfMa) x 100 


ru - peak response of sulfamate ion from the 
Sample solution 

r s = peak response of sulfamate ion from the 
Standard solution 

Cs ~ concentration of sulfamic acid in the Standard 
solution (mg/mL) 

Cu = concentration of topiramate in the Sample 
solution (mg/mL) 

Mn - molecular weight of the sulfamate anion, 

96,09 

Ma ~ molecular weight of sulfamic acid, 97.09 
Acceptance eritena: NMT 0.25% of sulfate ion; NMT 
0,25% of sulfamate ion 

ADDITIONAL REQUIREMENT$ 

■ Packaging and Storage: Storę In trghtly closed contain- 
ers at contro!led room temperaturę, protected from 
moisture, 

* Lakeling: When morę than one Dissolution test is glven, 
the fabeltna States the Dissolution test used only if Test 1 
is not usetr 

® usp reference standards (11) 

USP Topiramate RS 

2 / 3:4,5-Di-0-isopropylEdene-/J-D-fructopyranose 

sulfamate, 

CiaHuNOsS 33936 
USP Topiramate Related Compound A RS 
2,3:4,5"Bis-0-(1-methylethylidene)-/3”D-fructopyranose ł 
C T żH 2 o0 6 260.28 


Topiramate Compounded Orał 
Suspension 

DEFINITION 

Topiramate Compounded Orał Suspension contains NLT 
90,0% and NMT 110.0% of the labeled amount of topira¬ 
mate (C 12 H 21 N0 8 S), 

Prepare Topiramate Compounded Orał Suspension 20 mg/ 
mL as follows (see Pharmaceutical Compounding — Monster- 
He Preparations (795)). 


Topiramate tabEets* or powder, 
eqi iivaient to 

2q 

Vehide: a Tl mixture of Ora- 
5weet b and Ora-Plus/ 3 a suffL 
dent puantity to make 

100 mL 


J Topiramate 200-mq tablets, Torreni Pharmaceutical LTD, Kalamasoo, 
ML 

^Perrigo, Minneapalis, MN. 


If using tablets, comminute the tablets to a fine powder in a 
suitable mortar or other mechanlcal means, or add Topira¬ 
mate powder Lu the morLar, WeL Lhe powder with a smal! 
amount of Vehide f and triturate to make a smooth pastę. 
Add inereasing volumes of the Vehide to make the mortar 
contents pourabie. Transfer the contents of the mortar, 
scepwise and quantitatlvely, to a calibrated Container us¬ 
ing the remamder of the vehide. Add sufficient Vehide to 
bring to finał volume, Shake fo mix well, 

ASSAY 
® Procedurę 

Solution A: Weigh 6.24 g of monobasic sodium phos- 
hate dihydrate, and transfer to a 1-L yolumetnc fiask. 
issolve in 800 mL of water, add 30 mL of trlethyl- 
amine, and adjust with phosphoric acid to a pH of 2.8, 
Dilute with water to volume, and mix thoroughly. 
Solution B: Weigh 6.25 g of bont acid and 7.5 g of 
potassium chloride, and transfer to a 1-L yolumetnc 
fiask. DissoNe in 900 mL of water, and adjust with po- 
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tassium hydroxlde to a pH of 7.8. Dilute with water to 
vo1ume, and mix thoroughly. 

Solution C: Transfer 50 mg of 94luoreny!methy[ 
chloroformate to a 10-mL volumetnc fiask, and difute 
with acetonitrile to volume. Storę at 4 °, and protect 
from light 

Sofution D: Transfer 100 mg of glyclne to a IG-mL vol- 
umetric fiask, and dilute with water to volume. 

Mobile phase: Acetonitrile and Solution A (48:52). Fil¬ 
ier, and degas. 

Standard stock solution: 1 mg/mL of USP Topiramate 
RS in acetonitrile 

Standard solution: Transfer 1 ml of Standard stock solu¬ 
tion into a 10-mL volumetric fiask, dilute with 5o/ut/on B 
to voiume, and mix well. 

Sample solution: Shake thoroughly each bottle of Orał 
Suspension. Transfer 0.5 mL of tne Orał Suspension into 
a 10-mL volumetric fiask, add 2 ml of water and 5 mL 
of acetonitrile, and sonicate for 10 min. Dilute with 
water to volume, and mix welL Pass through a PVDF 
fllter of 0.45-pm porę size, dlscarding the first 3 mL of 
filtra te. Mix 1 mL of the fiftrate with 9 mL of Solution R 
Transfer 100 pi of the resuldng solution into a HPLC 
vial, add 50 uL of Solution C, and mix on a vortex mixer 
for 20 s. Incubate at 50° for 15 min. Immediately add 
100 pL of Solution D to the vial to terminate the reac- 
tiom Mix on a vortex mixer for 10 s, and allow to stand 
for at least 1 min prior to analysis. 

Chromatographic system 
(See Chromatography (621), System Suitability. .) 

Modę: LC 

Detector: UV 264 nm 

CoJumn: 4.6-mm x 15-cm; 5-pm packfng LI 

Column temperaturę: 52° 

Flow ratę: 1.0 ml/min 
Injection vo[ume: 50 pL 
System suitability 
Sample: Standord solution 

[Notę—T he retention time for topiramate is about 8.8 
min.] 

Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
topiramate (CuhhiNOaS) In the portion of Orał Sus¬ 
pension taken: 

Result - (ry/rs) x (Cs/Cu) x 100 

r u - peak response of topiramate from the Sample 
solution 

r 5 = peak response of topiramate from the 
Standard solution 

Cs = concentratlon of topiramate in the Standard 
solution (mg/mL) 

C u = nominał concentratlon of topiramate in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.Q%-110.0% 

5PEOF1C TESTS 

* PH (791): 3,9-4 9 

ADDBTIONAL REQUIREMENT5 

■ Packagjng and Storage: Package in tlght, llght-resistant 
containers. Storę at 2°-8° or at controJted room 
temperaturę. 

* Labeung; la bel it to indicate that it is to be wefl-shaken 

before use, and to State the Beyond-Use Datę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 

it was eompGunded when stored at 2 Q -8° or controlled 
room temperaturę. 


* USP Reference Standard* (11) 
USP Topiramate RS 


Torsemide 



ch 3 


C 16 H2oN„0 3 $ 348.42 

3-Pyridfnesulfonamide, N-[[( 1 -methylethyl)amino]carbonyl]- 
4-[(3-methylphenyi)amino]-. 
1-lsopropyh3-[(4-m-toluidinO‘3-pyridy])sulfonyl]urea 
[5621 >40-6]. 

» Torsemide contains not less than 98.0 percent 
and not morę than 102.0 percent of 
GóhhoNhO^S, calculated on the anhydrous basis. 

Packaging and storage— Preserve in well-closed contain¬ 
ers. 

USP Reference standards (11 )— 

USP Torsemide RS (Form 1) 

USP Torsemide Related Compound A RS 

4-[(3-Methylphenyl)amino]-3-pyndinesuIfonamide. 
C 12 Hi3N 3 0 2 S 263.32 
USP Torsemide Refated Compound S RS 

W-[(n-Buty!amino)carbonyi]-4-[(3-methylphenyl)amino]- 

3-pyndInesulfonamide]. 

C 17 H 2 zN, 0 3 S 362.45 
USP Torsemide Related Compound C RS 

A/-[(Ethylamino)carbonylJ-4-[(3-methylphenyl)aminol- 

B-pyrldinesulfonamlde. 

C T 5HtsN40 3 S 334.39 
Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak In the chromato- 
gram of the Assay preparation corresponds to that in the 
chrom a to gram of the Standard preparation, as obtained in 
the Assay . 

Water Determination, Method I (921): not morę than 
1.0%. 

Residue on ignition (281): not morę than 0.1%. 


Detete the foHowing : 

®Heavy metals, Method U (231): 0.001%.* (mm i-jan-wi*) 

Related compourcds— 

0.02 M Potassium phosphate huffer and Mobile phase — 
Prepare as dlrected in the Assay. 

Resolution solution— Transfer about 3 mg each of USP Tor¬ 
semide RS and USP Torsemide Related Compound A RS to a 
10-mL volumetric fiask, add 3 mL of methanol, mix, and 
sonicate for not less than 8 minutes. Add 4.5 mL of 0.02 M 
Potassium phosphate buffer, cool to room temperaturo, difute 
with Mobile phase to voiume, and mix. 

Standard solution —Transfer about 8 mg each of USP Tor¬ 
semide Related Compound A RS, USP Torsemide Related 
Compound B RS, and USP Torsemide Related Compound C 
RS, accurately weighed, to a 100-ml volumetric fiask, add 
3C mL of methanol, mix, and sonicate for not less than 
8 minutes. Add 45 mL of 0.02 M Potassium phosphate buffer, 
cool to room temperaturę, dilute with Mobile phase to voh 
ume, and mix. Quantitatlvely dilute a portlon of this solu- 





tion with Mobile phase to obtain a sofution having a known 
concentration of about 0,0019 mg per mL 

Test soluthn —Use the Assay preparation. 

Chromatographic system —Prepare as directed in the As- 
soy , Chromatograph the Resołutton solulion and the Standard 
soluthn , and record the peak responses over a period three 
times the retention time of torsem ide as directed for Proce¬ 
durę: the resolution, R f between torsem ide and torsemide 
related compound A is not less than 1.0; the tailing factors 
are not morę than 2,0; and the relattve standard deviation 
for replicate injections is not morę than 10,0%. 

Procedurę— Separately inject equal volumes (about 20 ^iL) 
of the Standard solution and the Test soluthn into the chro¬ 
matograph, record the chromatograms, and measure the 
peak areas for torsemide related compound A, torsemide 
related compound B, and torsemide related compound C. 
Calculate the percentage of each related compound, rf pres- 
ent, in the portion of Torsemide taken by the formula: 

100(Q/GKfy/fs) 

in which Q is the concentration, tn mg per mL, of the rele- 
vant USP Reference Standard in the Standard sofution; Cu is 
the concentration of Torsemide, in mg per ml, in the Test 
solution; and r u and r s are the peak areas for the relevant 
torsemide related compound obtained from the Test solution 
and the Standard solution , respectively: not morę than 0,2% 
of torsemide related compound C, not morę than 0.3% of 
torsemide related compound B, and not morę than 0.5% of 
torsemide related compound A are found. Calculate the per¬ 
centage of any other impurity in the portion of Torsemide 
taken by the formula: 

lOOCn/n) 

irt which n is the peak response for each other impurity 
obtained from Lhe Test solution; and r, is the sum of the 
responses of alf Lhe peaks obtained from the Test solution: 
not morę than 0.1% of any other impurity is found, not 
morę than 0.2% of totaj other impurities is found, and not 
morę than 1.0% of total impurities (including torsemide re¬ 
lated compounds A, B, and C) is found, 

Assa y — 

0.02 M Potassium phosphate buffer— Dissolve 2.7 g of 
monobasic potassium phosphate in about 900 ml of water. 
Adjust with phosphoric add to a pH of 3,5, dilute wrth 
water to 1000 mL, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
0.02 M Potassium phosphate buffer and methanol (3:2). 

Make adjustments if netessary (see System Suitobiiity under 
Chromatography (621)). 

Standard preparation —Transfer about 19 mg of USP Tg r- 
semkfe RS, accurateiy weighed, to a 50-mL volumetric 
fiask, add 15 mL of methanol, mix, and sonicate for not less 
than R minii fes Add 22. S mL of 0 02 M Potassium phosphate 
buffer , cool to room temperaturę, dilute with Mobile phase 
to volume, and mix. 

Assay preparation— Transfer about 38 mg of Torsemide, 
accurateiy weighed, to a 1 GO-mL volumetno fiask, add 
30 ml of methanol, mtx, and sonicate for not less than 
8 minutes. Add 45 mL of 0.02 M Potassium phosphate buffer, 
cool to room temperaturę, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 288-nm detector 
and a 4,6-mm x 15-cm column that contains 7-pm paelring 
LI. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the tailing factor is not 
morę than 2.0; and the relatrve standard deviation for repli¬ 
cate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the 5f on dard preparation and the Assay preparation into 


the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the 
amount, tn mg, of G ć H 2 oN 4 ChS in the portion of Torsemide 
taken by the formula: 

100C<ru/rs) 

in which C is the concentration, in mg per mL, of USP Tor¬ 
semide RS in the Standard preparation; and r u and r s are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Torsemide Tablets 


DEFINITION 

Torsemide Tablets contain NLT 90.0% and NMT Tl0.0% of 
the labeled amount of torsemide (GćPboNjCbS), 

IDENTIFICATION 

* A, The retention time of the major peak of the Somple 
solution corresponds to that of the Standard soluthn , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 2.72 g/L of monobasic potassium phosphate. 
Pass through a suitable membranę filter of 0.45-)im 
porę size. 

Solution A: AceEonitrile and methanol (10:90) 

Mobile phase: Soluthn A and Buffer (50:50). Adjust 
with diluted (1 in 10 v/v) phosphoric acid to a pH of 
4,0. 

Standard solution: 0.4 mg/mL of USP Torsemide RS 
prepared as follows. To a quantity of USP Torsemide RS 
in a suitable fiask add methanol {30% of the volume of 
the fiask), and sonicate for NLT 8 min. Add Buffer to fili 
75% of the vo!ume of the fiask, cool, and dilute with 
Mobile phase. Pass through a membranę filter of 0.45- 
pm porę size, 

Sample solution: Nominally 0.4 mg/mL of torsemide 
prepared as follows. Place an amount equivalent to 
40 mg from powdered Tablets (NLT 20) in a 100-mL 
volumetric fiask. Initraily add methanol (30% of the vol- 
ume of the fiask), and sonicate for NLT 8 min. Add 
Buffer to fili 75% of the volume of the fiask, cool, and 
dilute with Mobile phase. Pass through a membranę fil¬ 
ter of 045-pm porę size. [Notę —The Somple solution is 
not stabie at room temperaturę, but is stable for 12 h 
at 6°,] 

Chromatographic system 
(See Chromatography (621), System Suitobiiity.) 

Modę: LC 

Detector: UV 288 nm 

Column: 4,6-mm x 15-cm; 5-p.m packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
fnjection volume: 20 pL 
System suitability 
Sam ple: Standard solution 
Suitability requfrements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of tor¬ 
semide (CifihhoN.^S) In the portion of Tablets taken: 

Result = (fy/fs) x (Cj/ty) x 100 

r y ^ peak response from the Sample soluthn 

r s = peak response from the Standard soluthn 
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C s - concentration of USP Torsemide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of torsemide in the 
Sample solution (mg/mL) 

Acceptance cnteria: 9G.Q%~110,0% 

PERFORMANCE TE5T5 
* DlSSOLUTION (711) 

Test 1 

Medium: OJ N hydrochforic add; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Buffer, Mobile phase, Chromatographic system, and 
System suitability: Proceed as directed in the Assay. 
Standard stock solution: 0.55 mg/mL prepared as rol- 
iows. Transfer a guantity of USP Torsemide RS to a 
suitable volumetnc fiask. Add methanol (50% of the 
voiume of the fiask), and sonicate until disso!ved. Add 
Buffer to fili 75% of the volume of the fiask, cool to 
room temperaturę, and dilute with Mobile phase to 
volume. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of (L/900) 
mg/mL, where i is the Tablet label claim, in mg. 
Sample soiution: Pass a portion of the soiution under 
test through a suitable fil ter of 0.45-jim porę slze. 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of tor- 
semide (CińHzoN^OiS) dissolved: 

Result = (ry/rs) x (Cj/L) x (Ds/DJ) x V x 1 00 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Q - concentration of USP Torsemide RS in the 
Standard solution (mg/mL) 
i = label datm (mg/Tablet) 

D 5 - di fu don facto r of the Standard solution 

Du = ditution faetor of the Sample solution 

V - volume of Medium , 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
torsemide (CishhoNhChS) is dissotved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoiutlon Test 2, 
Medium: 0. i N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: OJ 1 mg/mL of USP Tor¬ 
semide RS in Medium 

Standard soiution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of (L/900) 
mg/mL, where i is the Tablet fabel daim, in mg. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
(See Uitravhlat Vkibte Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 285 nm 
Celi length: 1.0 cm for 5-, 1G-, and 20-mg Tablets 
and 0.1 cm for 100-mg Tablets 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tor¬ 
semide (CićHzdN^OjS) dissolved: 

Result = (AJAs) x (CJt) x l/x 100 

Au = absorbance of the Sample solution 
A* = absorbance of the Standard solution 
Cs - concentration of USP Torsemide RS in the 
Standard solution (mg/mL) 
i - label ciaim (mg/Tablet) 

V - volume of Medium, 900 ml 


Tolerances: NLT 80% (Q) of the labeled amount of 
torsemide (C 16 H 20 N 4 O 3 S) is dissolved, 

® Uniformity OF Dosage Units (905): Meet the 
requirements 

IIVIPURiTIE$ 

« Organic Iwpurities 

Buffer and Solution A: Proceed as directed En the 
Assay. 

Mobile phase: Solution A and Buffer (45:55). Adjust 
with diluted (1 in 10 v/v) phosphoric acid to a pH of 
4.0, 

System suitability stock solution: 0.1 mg/mL of USP 
Torsemide Related Compound A RS and 0.02 mg/mL of 
USP Torsemide Related Compound E RS prepared as fol- 
Eows. Dtssofve a suitable guantity each of USP Tor¬ 
semide Related Compound A RS and USP Torsemide Re¬ 
lated Compound E RS in methanol (about 32% of the 
volume of the fiask), and sonicate to dissoive. Dilute 
with Mobile phase to volume. 

System suitability solution: 4 pg/mL of USP Torsemide 
Related Compound A RS and 0.8 pg/mL of USP Tor¬ 
semide Related Compound E R5 in Mobile phase 
Standard stock solution: 0.4 mg/mL each of USP Tor¬ 
semide RS and USP Torsemide Related Compound A RS 
and 0.08 mg/mL of USP Torsemide Reiated Compound 
E RS prepared as follows. To a suitable amount of USP 
Torsemide RS, USP Torsemide Related Compound A RS, 
and USP Torsemide Related Compound E RS in a suita- 
ble fiask add methanol (30% of the volume of the 
fiask), and sonicate for NLT 8 min. Add Buffer to fili 
75% of the volume of the fiask, cool, and dilute with 
Mobile phase. 

Standard solution: 4 pg/mL each of USP Torsemide RS 
and USP Torsemide Related Compound A RS and 
0,8 pa/mL of USP Torsemide Related Compound E RS in 
Mobile phase from the Standard stock solution 
Sample solution: Nominally 0.4 mg/mL of USP Tor¬ 
semide RS prepared as foNows. Weigh 40 mg of tor¬ 
semide from powdered Tablets (NLT 20) into a 100-mL 
volumetric fiask. Add methanol (about 30% of the vol- 
ume of the fiask), mix, and sonicate for NLT 8 min. Add 
Buffer to fili 75% of the vo!ume of the fiask, cool to 
room temperaturę, dilute with Mobile phase to vofume, 
and mix. [Notę —The Sample solution is not stabie at 
room temperaturę, but is stabie for 15 h at 6 T] 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 288 nm 

Column: 4,6-mm x 15-cm; 3.5-jim packing LI 
Flow ratę: 0.8 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolutron: NLT 2.5 between torsemide related com¬ 
pound A and torsemide related compound E, System 
suitability solution 

Tailing faetor: NMT 2.0, Standard soiution 
Relałive standard deviation; NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of torsemide related com¬ 
pound A or torsemide related compound E in the por¬ 
tion of Tablets taken: 

Result = (rjrs) x (Cs/ Cu' ) x 1 00 

ru = peak response of torsemide related compound 
A or torsemide related compound E from the 
Sample solution 



^ = peak response of lorsemide related compound 

A or torsemide related compound E from the 
Standard solution 

Cs ~ concentration of USP Torsemide Related 

Compound A RS or USP Torsemide Related 
Compound £ RS in the Standard solution 
(mg/mL) 

Co = nominał concentration of torsemide in the 
Sample solution (mg/mL) 

Calculate the percentage of any other individuaf 
impurity in the portion of Tablets taken: 

Result * ( r v tr %) x (Cs/Cu) x 100 

fu - peak response of any individual impurity from 
the Sample solution 

r% = peak response of torsemide from the Standard 
solution 

Cs = concentration of USP Torsemide RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of torsemide in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie I* 


Table 1 


Name 

Relatlve 

fletentlon 

Time 

Atcepiance 
Criteria, 

NMT (o/al 

Torsemide related 
compound A* 

0.39 

0.6 

Torsemide related 
compound E b 

0.50 

0.3 

Torsemide related 
compound C« 

0.62 

— 

Torsemide impurity D&* 

0*75 

_ 

Torsemide 

1.00 


Torsemide rełated 
compound 

1.96 

— 

Any other unknown 
impurity 

— 

0.2 

To tal impurities 

- 

1.1 


J 4 -[(3- Methylphenyf)aminoj - 3-pyridl nes u Ifon amide, 
u 4-m-To1yL2iY-pyrido[4,3-^l[T2 # 4]thfadiazin-3C4H)-one 1 , 1 -dioxide. 
c thyfami no] earbony I ] -4 * [ (3 e t hyi p heny I )a m inoT3- 

py ridi nes u I Fon ami de. 

d Process-related impurity and is controlted ]n the drug substance. 

0 Ethyl ^-(m-torylaminojpyridin-i-ylsulfonykarbamate, 
r N-( n -Bu tyła m in o)ca rbonyt-4*[( 3 - methyI ph enyl}amf noJ- 3 - 
pyridinesuifonamide. 

APDITIONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight containers and 
storę at controlled room temperaturę. 

■ Labeling: The labeling indicates the Dissolution test wlth 
which the product complies, if Test I is not used* 

* USP Reference Standard* (11) 

USP Torsemide RS 

USP Torsemide Related Compound A RS 
4-[(3-Methylphenyf)anrmo]-3-pyridinesulfonamide. 
OzHuNiOiS 263.32 
USP Torsemide Related Compound E RS 
4-m-Tolyl-2ff-pyridG[4 # 3-e][T2,4]thiadiazrn-3(4H)-one 
1,1-dioxide* 

CiaHn N 1 O 1 S 289.31 


Tramadol Hydrochloride 



CiiHisNO^ ■ HCI 299.84 

(±)-ds-2-[(Dimethy lam ino)methyl}-1 -(3-methoxyphenyl) 
cydohexanol hydrochloride; 

(±>d's-2-[(Dimethylamino)methyl]*1 -(m-methoxyphenyl) 
cydohexanol hydrochloride [36282-47-0]* 

DEFKNITION 

Tramadol Hydrochloride contams NLT 98.0% and NMT 
102.0% of tramadol hydrochloride (Ci^NOj * HG), cal- 
culated on the anhydrous basls. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, CWorWe<191): An 

aąueous solution (1 in 100) meets the reąuirements. 

■ C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy* 

ASSAY 

* PROCEDURĘ 

Solution A: Dissolve 2 mL of trrfluoroacetic acid in 
1000 mL of water* 

Mobile phase: Acetonitrile and Solution A (30:70) 
System suitability solution: 0*05 mg/mL each of USP 
Tramadol Hydrochloride RS and USP Tramadol Related 
Compound A RS in Mobile phase 
Standard solution: 1.5 mg/mL of USP Tramadol Hydro- 
chloride RS in Mobile phase 

Sample solution: 1*5 mg/mL of Tramadol Hydrochlo- 
ride i n Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 25*cm; 5-pm packing LI 
Plow ratę: 1 mL/min 
Injection voiume: 20 pi 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention limes for tramadol related 
compound A and tramadol are about 0.9 and TO, 
respectively*] 

Suitability requirements 

Resolution: NLT 2.0 between tramadol related com¬ 
pound A and tramadol 
Relatlve standard deviatlon: NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of tramadol hydrochloride 
(CiaHasNO*. HCI) in tne portion of Tramadol Hydro¬ 
chloride taken; 

Result = (fu/rs) x (Cs/C u ) x 100 

fu = peak response of tramadol from the Sample 
solution 

r s - peak response of tramadol from the Standard 
solution 

Ca - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Tramadol Hydrochloride in 
the Sample solution (mg/mL) 
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Acceptance criteria: 98.0%-l 02:0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Icnition (281): NMT 0.1% 

Delete the fotfowing; 

•* heaw Metals, Method l (231): 20 ppm# <0^1 

* CONTENT OF CHLORIDE 

Sample solution: 150 mg of Tramadol Hydrochloride in 
40 ml of water 

Analysis; To the Sample solution add, with stirring, 

7,5 mL of 4 N nitric acid and 15.0 mL of 0,1 N sHver 
ni tratę, and titrate with OJ N ammonium thiocyanate 
VS, determinlng the endpoint potentiometrically, and 
using a silver-glass electrode system. Bach mL of OJ N 
ammonium thiocyanate is equivalent to 3.545 mg of 
chloride. 

Acceptance criteria: 11.6%-12J% of chloride is 
found. 

* Limit of Tramadol Related Compound B {2-[(Dimethy- 

lamino)methyl]cyclohexanone hydrochloride) 

Standard solution: OJ mg/mL of USP Tramadol Re¬ 
lated Compound S RS in methanol 
Sample solution: 50 mg/mL of Tramadol Hydrochloride 
in methanol 

Adsorbent: 0.25-mm layer of chromatographic silita 
gel mixture 

Developing solvent system: Toluene, isopropyl alcohol, 
and 25% ammonia water (80:19:1) 

Sodium nitrite sofution: 50 mg/mL of sodium nitrite in 
water 

Analysis: Place the piąte in a chromatographic chamber 
saturated with ammonia vapor from stronger ammonia 
water, and allow to stand for NLT 20 min. Separateiy 
apply about 10 pL each of the Sample solution and the 
Standard solution to the piąte, and develop the piąte 
untN the solvent front is NLT 10 cm above the linę of 
apptication. Remove the piąte, spray with Dragendorff 5 
T5, and air-dry for 5 min. Spray the dried piąte with 
Sodium nitrite solution until the spot from tramadol re¬ 
lated compound B in the Standard 50 /uf/on is visibie. 

Any secondary spot from the Sample solution corre- 
sponding to tramadol related compound B is not morę 
intense fhan a corresponding spot from the Standard 
solution. 

Acceptance criteria: NMT 0.2% 

* Orcanic Impurities 

Mobile phase. System suitability solution, Sample so¬ 
lution, Chromatographic system, and System suitabil¬ 
ity: Proceed as directed in the Assoy. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Iramadol Hydrochloride taken: 

Result - (Cu/fr) x 100 

fu = peak response of each impurity from the 
Sampie solution 

tr - sum of all the peak responses from the Sample 
solution 

Acceptance criteria 

Tramadol related compound A: NMT 0.2% 
fndividual impurities: NMT QJ% 

Total impurities: NMT 0.4% 

5PECIFIC TESTS 

* Water Determination, Method lo (921): NMT 0.5% 

* ACIDITY 

Sample solution: 500 mg of Tramadol Hydrochloride in 
10 mL of water 


Analysis: To the Sample solution add 0.2 mL of methyt 
red TS and 0.2 mL or 0.01 N hydrochloric acid VS, and 
titrate with 0.01 N sodium hydroxide VS. 

Acceptance criteria: NMT 0.4 mL of 0.01 N sodium 
hydroxide V$ is required to produce a yellow color. 

ADDITIONAL R E QUIR EMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

* U5F REFERENCE STANDARD5 (11) 

USP Tramadol Hydrochloride RS 
USP Tramadol Related Compound A RS 
(ft5,5R)J-(3-MethoxyphenylV2-(dimethy1ami- 
nomethy[)cyc!ohexano! hydrochloride. 

CieHżiNOs * HCI 299.84 
USP Tramadol Related Compound B RS 
(2-[(Dimethylamino)methyl]cyclohexanone 
hydrochloride). 

C^H^NO HCI 191.70 


Tramadol Hydrochloride Compounded 
Orał Suspension 

DEFINITION 

Tramadol Hydrochloride Compounded Orał Suspension con- 
tains NLT 90.0% and NMT 110.0% of the labeied amount 
of tramadol hydrochloride (CiłHjsNO, ■ HCI). 

Prepare Tramadol Hydrochloride Compounded Ora! Suspen¬ 
sion 5 mg/mL as follows (see Pharmoceutical Compound- 
ing—Nonsterile Preparations (795)). 


Tramadol Hydrochloride tabletu eauiyaient ta 

500 mg of 
tramadol 
hydrochlo¬ 
ride 

Yehicie: a 1:1 mmiure of Ora-Sweet** (sugar-free) 
and Gra-Plus. 0 a suffioent puantity to make 

100 mL 


1 Ultram 50-mg tablets, Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ. 
1 Paddock Laboratories, Minneapolis, MN. 


Calculate the required guantity of each ingredient for the 
total amount to be prepared. Place the required nu m ber 
of Tramadol Hydrochloride tahlets In a suitable mortar, and 
comminutę to a fine powder. Add the Vehide in smali 
portions, and triturate to make a smooth pastę. Add im 
creasing volumes of the Vehide to make a tramadol hy¬ 
drochloride liquid that is pourable. Transfer Lhe contents 
of the mortar, stepwise and quantitatively, to a calibrated 
bottle. Add enough of the Vehide to bring to finał vol- 
ume, and mix welL 

ASSAY 

• PROCEDURĘ 

Solution A: 20 mM of phosphorit acid and 4 g/L of 
sodium 1~hexane suffonate 

Mobile phase: Acetonitrile and Sofution A (50:50). Fiłter 
and degas. 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.25 mg/mL of USP Tramadol Hy¬ 
drochloride RS in Diluent 

Sampie solution: Shake thoroughly by band each bot- 
tle of Orał Suspension. Prepare 0.25 mg/mL of tramadol 
hydrochloride from Orał Suspension and Diluent , and 
centrifuge. 








Chromatographic system 
(See Chromatogrophy (62A), System Suito bili ty.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30* * 

Flow ratę: 1.0 mL/min 
Injection vofume: 5 \il 
System suitability 
Sam ple: Standard solution 

[NOTĘ—The retention time for tramadol hydrochloride is 
about 6 min.] 

Suitability reąuirements 

Re lative standard deyfation: NMT 2.0% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (CićH^NOi' HCI) in the por- 
tion of Orał Suspensron taken: 

Result - (fu/n) x (Ci/Cu) x 100 

ru = peak response from the Sample solution 

r% - peak response from the Standard solution 

Q = eoncentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał eoncentration of tramadol 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 9G.Q%-110,0% 

SPECIFIC TE5TS 

» pH (791): 3.8-4,8 

ADDITIONAL REQUIREMENT$ 

• Packaginc and Storage: Package in tight, light-resistant 
contarners, Storę in a refrigerator or at controlled room 
temperaturę. 

® Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored in a refrigerator or 
controlled room temperaturę 

• Labeling: Label it to Indicate that it is to be well shaken 

before use, and to stale the Beyond-Use Datę . 

• USP Reference Standards <71) 

USP Tramadol Hydrochloride RS 


Tramadol Hydrochloride Tablets 

DEFINITION 

Tramadol Hydrochloride Tablets contain NLT 90.0% and 
NMT 110,0% of the labeled amount of tramadol hydro¬ 
chloride (C, 6 H 25 N0 2 ■ HCI). 

IDENTIFICATiON 

• A. INFRARED ABSORPTION (197K) 

Sample soiutlon: Transfer powdered Tablets, equivalent 
to 200 mg of tramadol hydrochloride, into a 50-mL yol¬ 
umetric fiask, add 20 mL of dichloromethane, and soni- 
ca te. Fil ter, and transfer the elear supernatant to a sepa- 
rating funnel. Extract the dichloromethane layer with 
two 10-mL portions of 2 N : sodium hydroxide, and dis- 
card the aqueous layer. Dry the dichloromethane layer 
over anhydrous sodium sulfate, and filter. Evaporate this 
solution to dryness under a stream of nitrogen, 
Acceptance criteria: Meet the reąuirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution t as 
obtained in the Assoy. 


A5SAY 

• Procedurę 

Solution A: Dissolve 5 mL of perchloric add in 950 mL 
of water in a 1 -L yolumetric fiask. Add A ml of 25% 
ammonia water, dilute with water to yolume, and mix. 
Adjust with 25% ammonia water to a pH of 2.2 ± 0.2. 
Mobile phase: Acetonitrile and Solution A (23:77) 
Standard solution: 0.1 mg/mL of USP Tramadol Hydro¬ 
chloride RS in 0.1 N hydrochloric acid 
Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 50 mg of 
tramadol hydrochloride, into a 100-mL yolumetric fiask. 
Add 70 mL of 0.1 N hydrochloric acid, sonicate for S 
min, and shake for 10 min. Dilute with OJ N hydro¬ 
chloric acid to yolume, and mix. Pass a portion of this 
solution through a suitable filter, discaroing the first 
20 ml of the filtrate. Transfer 10 mL of the elear filtrate 
into a 50-mL yolumetric fiask, dilute with 0.1 N hydro¬ 
chloric add to yolume, and mix. 

Chromatographic system 
(See Chromatogrophy (621), System Su i ta bifi ty.) 

Modę: LC 

Detector: UV 273 nm 
Column: 3.9-mm x 15-cm; packing L7 
Flow ratę: 2 mL/min 
Injection stze: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Relative standard deyiation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (Ct 6 H 2 sNC>7 ■ HCI) in the por¬ 
tion of Tablets taken: 

Result = (Wfj) x (CdCo) x 100 

ry = peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs ~ eoncentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał eoncentration of tramadol 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TEST5 

* Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Solution A, Mobile phase, Chromatographic system, 
and System suitability: Proceed as cfirected in the 
Assay. 

Standard solution: 0.055 mg/mL of USP Tramadol Hy¬ 
drochloride R5 in Medium 

Sample solution: WUhdraw 9 mL from the dissolution 
yessel, and pass through a suitable filter. Discard the 
first 3 mL of the filtrate. 

Analysis 

Samples; Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (CisHzsNOa* HCI) dissolved: 

Result - (ru/r$) x (Cs/i) x V x 100 

rj - peak response from the Sampie solution 

n = peak response from the Standard solution 

Cs - eoncentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 
i. = label claim (mg/Tablet) 

V = yolume of Medium, 900 mL 
Tolerances: NLT 80% (O) of the labeled amount of 
tramadol hydrochloride (CieHisNO; - HCI) ts dlssofyed. 
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° Uniformity of Dosage Units {905}: Meet the 
requirements 

Procedurę for content uniform! ty 
Solution A, Mobile phase, Standard solution, Chro¬ 
ma tographrc system, and System suitability: Pro- 
ceed as directed In the Assay. 

Sample solution: Transfer 1 whole Tablet to a lQQ-mL 
volumetric fiask, add 70 mL of 0.1 N hydrochlonc 
acid, sonicate untrl the Tablet is completely disinte- 
grated, and shakefor 10 min. Dilute with 0.1 IM hy- 
drochloric add to volume, and mix. Pass a portion of 
this solution through a suftable f liter, discarding the 
first 20 mL of the fiitrate. Transfer 10 ml of the elear 
fil tratę In to a 50-mL volumetrie fiask, dilute with 0,1 N 
hydrochloric acid to volume, and mix. 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the pertentage of the labeled amount of 
tramadol hydrochloride (Ci 6 H^N0 2 - HO) in the Tab¬ 
let taken: 

Result - (r L Jfs) x (CdCu) x 100 

r u - peak response from the Sample solution 

Ts = peak response from the Standard solution 

C s - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Co - nominał concentration of tramadol 

hydrochloride in the Sample solution 
(mg/mL) 

imfursties 

Organie Impurities 
« Procedurę 

Solution A and Mobile phase: Prepare as directed In 
the Assay. 

System suitability solution: 0.2 mg/mL each of USP 
Tramadol Hydrochloride RS and USP Tramadol Related 
Compound A RS in Mobile phase 
Standard solution: 6 pg/mL of USP Tramadol Hydro¬ 
chloride RS in Mobile phase 

System sensitivity solution: Transfer 5 mL of the Stan¬ 
dard solution into a 100-mL vo!umetric fiask, dilute with 
Mobile phase to volume, and mix. 

Sample solution: Finely powder NLT 20 Tabletu Trans¬ 
fer a portion of the powder, equivaient Lo 200 mg of 
tramadol hydrochloride, into a 50-mL voIumetric fiask. 
Add about 35 mL of Mobile phase , sonicate for 5 mm, 
and shake for 10 min. Dilute with Mobile phase to vol- 
ume, and mix. Pass a portion of this solution through a 
suitable filter, and use the fi [tratę. 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 273 nm 
Column: 3.9-mm x 15-em; packing L7 
Ffow ratę: 1 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability solution , Standard solution , 
and System sensitivity soiution 

Suitability reguirements 

Resolution: NLT 2.0 between tramadol related com¬ 
pound A and tramadol, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution; NMT 10%, System $ensitivity solution 
Analysis 

Samples: Standard solution and 5omp/e soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - ( rufrs) x (C$/Cu) x (1/F) x 100 

ru ~ peak response of each individuat impurity 
from the Sample solution 


- peak response of tramadol from the Standard 
soiution 

G - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of tramadol 

hydrochloride in the Sample soiution 
(mg/mL) 

F = relative response factor (see impurity Table 1) 
fNOTE—Disregard any peak that is shown to be due to 
solvents or excipfents.] 

Acceptance antena 

fndividual unspecified impurities: See Impurity Table 
h 


Impurity Table 1 


Name 

Rełative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Crtteria, 
NiV!T (°/o) 

RS,SRA -(3-Methox- 
ypheny()-2- 
(d Emethy łama¬ 
no methyl)cydohex- 
anol hydrochloride' 1 

0.85 

1.0 

0.2 

Tramadol hydrochlo¬ 
ride 

1.00 

— 

— 

1-(3-Methox- 
yphenyl)-2- 
(dimethylamh 
nomethyl) tyclohex- 
1-ene hydrochloride 

5,27 

1,0 

0.2 

1-(3-M@thox- 
yphenyl)-2- 
(dimethylami- 
nomethyl) cydohex- 
6-ene hydrochloride 

4.27 

1.27 

0,2 

lnd!vidual unspedfted 
tmpurity 

— 

TO 

0.2 

Totaf impurities 

— 

—. 

0.7% 


n Tramadol related compound A. 

AODITIONAL REQU!REWIENTS 

o IPackagjng and Storage: Preserve in tight containers, 
and storę at eon troi led room temperaturę, 

* USP Reference Standards (11) 

USP Tramadol Hydrochloride RS 
USP Tramadol Related Compound A RS 


Tramadol HydrocihSondę Extended- 
Release Tablets 


PEFIMITION 

Tramadol Hydrochloride Extended-Release Tablets contain 
NLT 90,0% and NMT 110.0% of the labeled amount of 
tramadol hydrochloride (GeH^NO-,? ■ HCI). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

■ B. ULTRAVIOLET ABSORPTIOM (197U) 

Sample soiution: Use the Sample soiution from the 
Assay. 

Analysis: Using separate 1-cm cells, record the UV spec¬ 
trum of the Sample soiution and Standard solution . 
Acceptance criteria: The UV absorption spectrum of 
the Sample soiution exhibits maxima and minima at the 
same wavelength as that of a similar solution of the 
Standard soiution. 
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AS5AY 
* Procedurę 

Mobile phase: Tetrahydrofuran, trifluoroacetic acid, tri- 
ethylamine, and water (10: OJ : 0.1: 90). [NOTĘ—Main- 
tain at a pH rangę of 2 .2-2A.} 

Standard stock solution: 1 mg/mL of USP Tramadol 
Hydrochloride RS prepared by dissoMng In 20% of the 
fiask vofume of methanoL Sonicate if necessary, and di¬ 
lute with water to volume. 

Standard solution; 0.13 mg/mL of USP Tramadol Hy- 
drochloride RS in Mobile phase, from the Standard stock 
solution 

Sample solution: Nominally 0.13 mg/mL of tramadol 
hydrochloride in Mobile phase , Prepare by dissoMng 10 
Tablets in 20% of the fiask volume of methanoL in a 
water bath for 60 min, at about 60° with intermittent 
shaking. Sonicate for 10 min. Add 40% of the fiask vol- 
ume of water, and sonicate for 30 min. If a!i Tablets are 
not fully disintegrated, then continue to sonicate untif 
disintegration is completed. Shake the fiask vigorous!y 
for 10 min using a mechanical shaker, and di lute with 
water to vofume. Ccntrrfuge a portion of the sofution, 
pass through a suitable nylon fil ter, and collect the fil- 
trate after discarding the first 2mL. Pipet 5,0 mL of the 
filtrate into a 200-mL volumetric fiask, and dilute with 
Mobile phase to vo!ume. 

Chromatographic system 
(See Chromotogropny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 

Coiumn: 4.6-mm x 15-cm; 5^im paeking LII 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 10 |iL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Column effkiency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tramadol hydroehionde (CifiH 2 sNOj * HCI) in the par¬ 
tio n of Tablets taken: 

Result - (rt//n) x { Cs/Cu ) x 100 

fy = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C$ - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of tramaaol 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

(PERFORMANCE TESTS 


Change to read; 

* Dissoumori (711) 

Test 1 

Medium: OJ N hydrochloric acid; 900 mL 
Apparatus 1: 75 rpm 
Times: 2, 4, 8 , 10, and 16 h 
Standard solution: (L/900) mg/mL of USP Tramadol 
Hydrochloride RS in Medium, where L is the la bel claim 
in mg/Tablet 

Sample solution: Withdraw 10 mL of the solution 
under test, and pass through a suitable filter of 0 , 45 - 
pm porę size, discarding the first A mL of fhe filtrate. 
Replace the volume withdrawn with the same volume 
of Medium preheated at 37.0 ± 0,5°. 


Instrumental conditions 
Modę: UV 

Analytical wavelength: 271 nm 
Celi; 5 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the concentration (Q, in mg/mL, of 
tramadol hydrochloride (GsHzsNOs ■ HCI) in the sam¬ 
ple withdrawn from the vessel at each time point (i): 

Result, = (Auf A$) x C 5 

Au = absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Calculate the percentage of the labeled amount of 
tramadol hydrochloride (C 1 <J H;^N0 2 HCI) dissolved at 
each time point (i): 

Result, = 0/JL) x 100 


Result? = [(O x 10 + (Cr x Vs)l x (1/L) x 100 


Resultj « {(Ci x V) + [(G + Ci) x l/J) x (1 /i) x 100 


Result* - {(G x V) + [{G + G + G) x V*}} x (1/L) x 

100 


Results = {{Cs xV) + [(G + Ci + G + CO x Y s ]} x (1 fi) 
x 100 

G = concentration of tramadol hydrochloride in 
the portion of the sample withdrawn at the 
spedfied time point (mg/mL) 

V - volume of Medium , 900 mL 
L = labę! claim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Toferances: See Tobie 1. 


Table 1 


Time Point 
f/ł 

Time 

fhł 

Amount 

Dlsso!ved 

f%l 

I 

2 

NMT 1 5 

2 

4 

1 CW0 

3 

6 

50-85 

4 

10 

65-95 

5 

16 

NLT 80 


The percentages of the labeled amount of tramadol 
hydrochloride (CińH? 5 N0 2 * HCI) released at the times 
spedfied conform to Dissolution (711), Acceptance To¬ 
bie Z 

Test 2: If the product complies with this test, the label- 
Ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: OJ N hydrochloric acid; 900 mL 
Apparatus T: 75 rpm 
Times: 2, 4, 8 , 10, and 16 h 

Standard stock solution: 5 mg/mL of USP Tramadol 
Hydrochloride RS in Medium. Sonicate if necessary. 
Standard solution: Dilute the Standard stock solution 
with Medium to obtain a concentration of USP 
Tramadol Hydrochioride RS (see Table 2). 
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Table 2 


Label Claim 
fmcj/TableU 

Concentration of 

USP Tramadol 
Hydrochloride RS 
(mcł/mL) 

100 

0.075 

200 

0.100 

300 

0.200 


Sample soiution: Pass a portion of the soiution under 
test through a suitable filter. 

Instrumental condltions 
Modę: UV 

Analyticat wavelength: 271 nm 

Celi 

For Tablets labeled to contain 100 mg: 1 cm 
For Tablets labeled to contain 200 and 300 mg: 

0.5 cm 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (CiaHzsNCb■ HCI) dissolved at 
each time point (i): 

Result, = (Au/As) x C 5 x V x (1/L) x 100 

Au - absorbance of the Sample soiution 
Aj = absorbance of the Standard soiution 
Cj = concentration of U5P Tramadol Hydrochloride 
RS in the Standard soiution (mg/mL) 

V - volume of Medium, 900 mL 
L = label daim (mg/Tablet) 

Tolerances: See Table 3. 


Table 3 


Time Point 

ma 

Time 

m 

Amount 

Oissoived 

i 

2 

NMT 15 

2 

4 

10-30 

3 

3 

4 7-72 

4 

10 

60-35 

5 

16 

NLT 80 


The peroentages of the labeled amount of tramadol 
hydrochloride (C^H^NO z * HCI) released at the times 
spedfied eon form to Dissoluthn <711), Acceptance To¬ 
bie 2, 

Test 3: If the product compNes with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 3. 

Medium: OJ N hydrochlonc acid; 900 mL 
Apparatus 1: 75 rpm 
Times: 2, A, 8, and 16 h 
Buffer: Trifluoroacetic acid and water (2:1000) 

Mobile phase: Acetonitrife and Buffer (30:70) 
Standard stock soiution: 0.55 mg/mL of USP 
Tramadol Hydrochloride RS in water 
Standard soiution: (L/900) mg/mL of USP Tramadol 
Hydrochloride RS In Medium from the Standard stock 
soiution, where L is the label claim of tramadol hydro¬ 
chloride, in mg/tablet Pass the soiution through a 
suitable filter of 0«45-iim porę size. Discard the first 
5 mL of filtrate. 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0,45-jim porę size* Re- 
place the portion of soiution withdrawn with an equal 
volume of Medium . Discard the first 5 mL of filtrate. 


Chromatographic system 

{See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 25-cm; 5-jmn packing LI 
Temperatures 
Autosampler: 10 a 
Column: 25 q 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability regufrements 

Column efficiency: NLT 2000 theoretical plates 

Talling factor: NMT 2,0 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the concentration (G), in mg/mL, of 
tramadol hydrochloride (C M H Z iNQi * HCI) rn the sam- 
ple withdrawn from the vessel at each time point (/): 

Result = (ru/fj) x Q 

ru - peak response of tramadol from the Sample 
soiution 

r s - peak response of tramadol from the Standard 
soiution 

Q = concentration of USP Tramadol Hydrochionde 
RS in the Standard soiution (mg/mL) 

Calculate the percentage of the labeled amount of 
tramadol hydrochloride (GeH^NOz ■ HCI) dissolved at 
each time point (i): 

Resulti = Cj xVx (1/L) x 100 


Result* - [(G x V) + (G x V s )] x (1/L) x 100 


Resulti = ((Cj x V) + [(C 2 + G) x V s ]} x (1/L) x 100 


ResulŁt = {{G x V) + [(Cj + G + G) x l/ s ]} x (1/L) x 
100 

G = concentration of tramadol hydrochloride In 
the portion of sample withdrawn af the 
spedfied time point (mg/mL) 

V - yolume of medium, 900 ml 
L = label claim (mg/Tablet) 

Vj - volume of the Sample soiution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Table 4. 


Table 4 


Time 

Point 

tl\ 

Time 

Ch> 

Amount 

Dlssolved 

(%) 

100 mg/Tablet 
and 

300 ma/Tablet 

200 ma/Tablet 

1 

2 

NMT 40 

NMT 35 

2 

4 

45-75 

32-62 

3 

8 

NLT 70 

NLT 70 

4 

16 

NLT 85 

NLT 85 


The percentages of the labeled amount of tramadol 
hydrochionde (C 16 HzsNOz * HCI) refeased at the times 
spedfied conform to Dissolution (7 11), Acceptance To¬ 
bie 2, 
























Table 5 


# Test 4: If the product complres with this test, the la- 
beling Indicates that the producl meets USP Dissolution 
Test 4 . 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 75 rpm 
Trmes: 2, 4 t 8, 10, and 16 h 

Buffer: Dissolve 6.8 g of monobasic potassium phos- 
phate in 1 L of water and adjust with phosphonc acid 
to a pH of 3.0, 

Mobile phase: Acetonitrile and Buffer (20:80) 
Standard solution; 0.22 mg/mL of USP Tramadol Hy- 
drochloride RS In Medium. Sonication may be neces- 
sary for complete dissolution, 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-um porę size. 
Chromatographic system 
(See Chromać ograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4>6-mm x 5-cm; 3-pm packing LI 
Flow ratę: 1.5 mL/min 
Injectron vofume: lOjii 
Run time: NLT 6 times the retention time of 
tramadol 

System surtabrlity 
Sample: Standard solution 
Suitability reguirements 
Column effkiency: NLT 1000 theoretical plates 
Relative standard deviatiort; NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the eon cen tration (Q, In mg/mL, of 
tramadol hydrochloride (ĆiaHzsNO* ■ HCI) in the sam¬ 
ple withdrawn from the vesset at each time point (;): 

Result = (Wfs) x Ci 

ru = peak response of tramadol from the Sample 
solution 

fi = peak response of tramadol from the Standard 
solution 

Ci - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mq/mL) 

Calculate the percentage of the labeled amount of 
tramadol hydrochloride (CwHz&NO z ■ HCI) dissolved at 
each time point (/): 

Resulti - O x Vx (1/L) x 100 


Result, = [[Q x (V- Vs)] + (Cj x V$)} x (1/L) x 100 


Result 3 - ({Cj x [V - (2 x m + [(O + Ci) x V s }) x 
(1/0 x 100 


Result, = ({C x [V- (3 x V,)]) + l(Q + O+ O) X V® x 
(1/L) x 100 


Results - ({Q x [V - (4 x Vi)]} + [(C + Ci + Ci * Q x 
V s j) x (1/L) x 100 

Q = concentration of tramadol hydrochloride in 
the portion of sample withdrawn at the 
spedfied time point (mg/mL) 

1/ = volume of Medium, 900 mL 

i = label claim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point (mL) 

Toferances: See Tobie 5. 


Time Point 
tli 

Time 

tb) 

Amount 

Dlssolyed 

(W 

1 

2 

NMT 35 

2 

■5 

35-60 

3 

8 

60-85 

4 

10 

NLT 65 

5 

16 

NLT 75 


The percentages of the labeled amount of tramadol 
hydrochloride (GićHbNO* - HCI) released at the times 
specified eon form to Dissolution (71 1), Accep tance To¬ 
bie 2.# (RS 1 MJ-2C16? 

* Uniformity OF Dosage Units (905): Meet the 
r equirements 

IMPURITłES 


C hangę to read: 

* ORGANIC IMPI/RITIES 

Mobile phase: Acetonitrile, trifluoroacetic acid, and 
water (20: 0.1: 80) 

Diluent: Methanol and water (1:4) 

System suitability stock solution: 0.05 mg/mL each of 
USP Tramadol Hydrochloride RS and USP Tramadol Re¬ 
lated Compouna A RS in Diluent prepared by dissolving 
in 20% of the fiask volume of methanol. Sonicate if 
necessary, and dilute with water to volume. 

System suitability solution: 2.5 pg/mL each of USP 
Tramadol Hydrochloride RS and USP Tramadol Related 
Compound A RS in Diluent t from the Sysfem suitability 
stock solution 

Standard stock solution: 0.05 mg/mL of USP Tramadol 
Hydrochloride RS in Diluent prepared by dissoMng in 
20% of the fiask volume of methanol, Sonicate if neces* 
sary, and dilute with water to yolume. 

Standard solution: 2.5 [Lg/mL of USP Tramadol Hydro- 
chlonde RS in Diluent, from the Standard stock solution 
Sample solution: Nominally 1.2 mg/mL of tramadol 
hyarochlorrde in Diluent Finely powder NLT 20 Tablets. 
Transfer a portion of the powder, equivalenl to 300 mg 
of tramadol hydrochloride, to a 250-mL volumetric 
fiask. Add about 50 mL of methanol and heat In a 
water bath for 20 min at about 60 = , with mtemnittent 
shaktng to disperse the powder. Sonicate for 10 min. 
Add 100 mL of water, and sonicate with intermittent 
shaking for 10 min. Shake the fiask vigorously for 10 
min using a mechanicaf shaker. Dilute with water to 
yolume, pass through a suitable nyion fiiter, and collect 
the filtrate after discarding the first 4 mL of filtrate, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 

Column: 2.1 -mm x 10-cm; 1.7-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 0.6 mL/min 
[njection volume: 3 pL 
Run time: 6 min 
System suitability 

Samples: System suitabiiity solution and Standard 
solution 

Suitability requirement$ 

Resolution: NLT 3.0 between tramadol related com¬ 
pound A and tramadol, System suitability solution 
Column effideney: NLT 5000 theoretical plates. 
Standard solution 

Capadty factor, NLT 1.5, Standard solution 
Talling factor: NMT 2.0, Standard solution 
Relatiye standard deviation: NMT 6.0%, Standard 
solution 
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Anafysis 

Samples: Standard solution and Sampfe solution 
Calculate the peroentage of each impurity in the por* 
tion of Tablets taken: 

Resułt = (rjrs) x (Cs/Cu) x {1 /F) x 100 

fu - peak response of each individual impurity 
from the Sampfe solution 

r 3 - peak response of tramadol from the Standard 
solution 

Q - concentration of USP Tramadol Hydrochloride 
RS m the Standard solution (mg/mL) 

Cu = nominał concentration of tramadol 

hydrochloride in the Sample solution 
(mg/mL) 

f = relative response factor (see Tobie 6)+ m Hun . 
zn ifi] 

Acceptance criteria: See Tobie 6.# (rb uun-Hiti) 


*Tabfc 6» i 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%\ 

Desmethyl 
tramadol 
fimpurity D>* 

0.57 

1.0 

0.20 

Tramadol related 
compound A* 

0.84 

1.0 

0.2 

Tramadol 

hydrochloride 

1.00 

— 

— 

1,6 Qlefin c 

2.78 

3.0 

_ 

1,2 Olefin-J 

3.28 

2.2 

_ 

Jndlvidual 

unsperified 

impurity 

— 

L0 

0.20 

Tolal imourities 

— 

— 

0.60 


fl 3-{(l ft5,2ft5T2-[{DimeLhylaminQ)methy1j4 -hydroxycyelohexyl]phenaL 
b T3-MeLhoxyphenyJ)-2-(dimeŁhylam1noriietfty!)cydahexanol hydro* 

chloride, 

L 1 T3 Methoxyphenyl}-2-{dfmethyfamlnomethyf) cydohex*6-ene hydro 
chloride (identiried and reported as an fndiuiduai unspedfied impurity if 
present). 

H 1 <3-Msthoxypheny|)-2-{dimethyj ę iininomeLliy3) cydohex-l -ene hydro- 
chEoride {Edentined and reported as art lndividual unspecified impurity if 
present). 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight containers, 

and storę at controlled room temperaturę. 

* Labeling: When morę than one test for Dissofution is 

given, the la beli ng States the test for Dissolutlon used 
oniy if Test 1 is not used. 

* USP Reference Stanoards (11) 

USP Tramadol Hydrochloride RS 
(±)-c/s-2*[(Dimethylamino)melhyl]-1-(m-i neil iux- 
yphenyl)cydohexanol hydrochloride. 

CieHaNG* HCI 299.84 
USP Tramadol Related Compound A RS 
/?5,5^1-(3-Methoxyphenyl)*2-(dimethylami- 
nomethyf)cyclohexanoJ hydrochloride. 

CuHaNO* - HCI 299.84 


Tramadol Hydrochloride and 
Acetaminophen Compounded Orał 
Suspension° 

DEFINITION 

tramadol Hydrochloride and Acetaminophen Compounded 
Orał Suspension contains NLT 90.0% and NMT 110.0% 
of the labeled amounts of tramadol hydrochloride 
(CwHaNOa- HCI) and acetaminophen (CbHsNOz). 

Prepare Tramadol Hydrochloride and Acetaminophen Com¬ 
pounded Orał Suspension contatning 7.5 mg/mL of 
tramadol hydrochloride and 65 mg/mL of acetaminophen 
as follows (see Pharmaceutical Compounding—Nonsterile 
Preparations <795». 


Tramadol Hydrochloride and 

Acetaminophen tablets* 

750 mg of tramadol 
hydrochloride and 
6500 mg of acet- 
aminophen 

Vehide: a 1:1 mixture of Ora-Sweet* 
(sugar-free) and Ora-Plus/ a suffident 
ouantity to make 

100 mt 


■* UJtracet 37.5^mg/325-mg tablets, Ortho-McMell Pharmaceutical, Inc, 
Rarttan, N|. 

^Paddock Laboratories, Minneapolis, MN. 


Calculate the required guantrty of each ingredtent for the 
totał amount to be prepared. Place the reguired number 
of Tramadol Hydrochloride and Acetaminophen tablets in a 
suitable mortar, and commfnute to a fine powder. Add 
the Vehicle in smali portions, and triturate to make a 
smooth pastę* Add tntreaslng volumes of the Vehide to 
make a tramadol hydrochloride and acetaminophen łiguid 
that is pourable. Transfer the contents of the mortar, step* 
wise and quantitatfvely, to a calibrated bottle. Add 
enough of the Vehide to bring to finał volume, and mix 
well. 

AS5AY 

• Tramadol Hydrochloride 

Sotution A: 20 mM of phosphoric acid and 4 g/L of 
sodium 1-hexane sulfonate 

Mobile phase: Acetonftrile and Solution A (50;50). Fil ter 
and degas. 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.15 mg/mL of USP Tramadol Hy¬ 
drochloride RS in Diluent 

Sampfe solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Prepare 0.15 mg/mL of tramadol 
hydrochloride from Orał Suspension and Diluent , and 
centrifuge, 

Chromatographic system 

(See Chromotograpny (621), System Suit o bili ty.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Injection volume: 5 jiL 

System suitabiiity 
Sample: Standard solution 

[Notę—T he retention time for tramadol hydrochloride is 
about 6 min.] 

Suitabiiity reguirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 


















^niuui upi ij / ii cm ihuui uj 


Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (CiaHzsNOz * HCI) in the por- 
tton of Orał Suspension taken: 

Result - (fu/r$) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Tramadol Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of tramadol 

hydrochloride in the Somp/e so/utfon 
(mg/mL) 

Acceptance criteria: 90.0%-! 10.0% 

* Acetaminophen 

Mobile phase: Acetonitrile and water (70:30). Filter 
and degas. 

Standard solution: 65 jug/mL of USP Acetaminophen 
RS in Mobile phase 

Sampfe solution: Shake thoroughly by hand each bot- 
tle of Orał Suspension. Prepare 65 mj/mL of acetamino- 
phen from Orał Suspension and Mobile phase, and 
centrifuge. 

Chromatographk system 

(See Chromatography {621), System Suitabiiity.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 25-em; 5-j.im packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 mL/min 
Injection vo!ume: 5 \il 
System suitabiiity 
Sample: Standard solution 

[Notę—T he retention time for acetaminophen is about 
2 min.] 

Suitabiiity reguirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Anafysis 

SampJes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of acet¬ 
aminophen (CbH^NOz) in the portion of Orał Suspen¬ 
sion taken: 

Result - (ru/n) x (G/Cu) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Acetaminophen RS in 
the Standard solution (pg/mL) 

Cu = nominał concentration of acetaminophen in 
the Sample solution (pg/ml) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TE5TS 

• pH (791): 3.8—4.8 

ADDITIONAL REQUIREMENTS 

• Packacing and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controlled room 
temperaturę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored in a refrigerator or at 
controlled room temperaturę 

9 Labeung: Labę! to indicate that it is to be welf shaken 
before use, and to State the Beyond-Use Datę. 


* USP Reference Standards (11) 

USP Acetaminophen RS 
USP Tramadol Hydrochloride RS 


Tramadol Hydrochloride Compounded 
Orał Suspension, Veterinary 

DEFINITION 

Tramadol Hydrochloride Compounded Orał Suspension, Vet- 
erinary contains NIT 90.0% and NMT 110.0% of the la¬ 
beled amount of tramadol hydrochloride (C 16 H 25 NO 2 ■ 
HCI). 

Prepare Tramadol Hydrochloride Compounded Orał Suspen¬ 
sion, Veterinary 20 mg/mL as foltows (see Pharmaceutical 
Compoundtng^Nonsterile Preparations (795)). 


Tramadol Hydrochloride 

2.0 o 

Scdium Chloride 

0.5 a 

Ora-Blend*. a sufficient auanlity to make 

100 mL 


a Pemgo Pharmaceuiicals, Allegan, Ml. 


Add Tramadol Hydrochloride and Sodium Chloride to a suita- 
ble mortar, and triturate to a fine powder. Add a smali 
amount of Ora-Blend f and triturate to make a smooth 
pastę. Add increasing volumes of Ora-Blend to make a 
tramadol hydrochloride liquid that is pourable. Transfer 
the contents of the mortar, stepwise and quantitatively, to 
a calibrated bottle. Add enougn Ora-Blend to bring to fi¬ 
nał vo!ume, and mix weiL [Notę —Sodium Chloride is used 
to mask bitterness.] 

AS5AY 
« Procedurę 

Solution A: Dissolve 6.8 g of monobask potassium 
phosphate in 1000 mL of water. Add 2.0 g of sodium 
1-octanesulfonate, and stir until dissolved. Adjustwith 
phosphoric acid to a pH of 2.0. 

Mobile phase: Methanol, acetonitrile, tetra hydrolu ran, 
and Solution A (5:5:15:75) 

Standard solution: 0.4 mg/mL of tramadol hydrochlo¬ 
ride prepared from USP Tramadol Hydrochloride RS in 
Solution A 

Sample solution: Transfer 1 mL of Ora! Suspension, Veb 
erinary into a 50-mL volumetric fiask, dilute wlth Solu¬ 
tion A to volume, and mix well. 

Chromatographie system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 25-cm; 5 -jim packing LI 
Flow ratę: 1.0 mL/min 
Injection voiume: 10 jiL 
System suitabiiity 
Sample: Standard solution 

[NOTĘ—The retention time for tramadol hydrochloride is 
about 13.4 min.] 

Suitabiiity requirements 
Tailing factor: NMT 2.0 

Relative standard devlation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
tramadol hydrochloride (Ci 6 Hz 5 NO z - HCI) in the por¬ 
tion of Orał Suspension, Veterinary taken: 

Result - (fu/fs) x (C5/Cu) x 100 

ru = peak response of tramadol hydrochloride from 
the Sample solution 


USP Monographs 








O = peak response of tramadol hydrochloride from 
the Standard solution 

Cs = concentration of tramadol hydrochloride in 
the Standard solution (mg/mL) 

Cu = nominał concentration of tramadol 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criterla: 90.0%-110.0% 

SPECIFIC TESTS 

• PH ( 791 ): 3.4-4.4 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storace; Package in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

• Beyond-Use Datę: NMT 180 days after the day on which 
it was compounded when stored at controlled room 
temperaturę 

• Labeung: Label it to indicate that it is for veterinary use 
only. Label it to stale that it is to be well-shaken before 
use, and to State the Beyond-Use Datę. 

• USP Reference Standards (11) 

USP Tramadol Hydrochloride RS 


Trandolapril 



Q«HmN*0 5 430.54 

1H-lndole-2-carboxylic acid, octaKydro N-[(25)-l-ethoxy- 
1 -oxo-4-phenylbutan-2-yl]-1 -alanyl (2S,3afl,7a5); 
(25,3aR,7a5)-1 -[(5>N-[(5H -Garboxy-3-phenylpropyi]- 
alanyljhexahydro-2-indolinecarboxylic acid, 1-etnyl ester 
[87679-37-ój. 

DEFINITION 

Trandolapnl eontains NLT 98.0% and NMT 102*0% of 
CiMuNzOs, calculated on the anhydrous basis. 

IDENTIFICATION 

* A. Infrared Absorption (197K) OT (197M) 

* B. It complies with the test for Speciflc Rotation. 

A5SAY 

* PROCEDURĘ 

Buffer: 6*8 g/L of monobasic potassium phosphafe in 
water* Adjust with phosphoric acid to a pH of 3*0, 
Mobile phase: Acetonitrile and Buffer (35:65) 

Standard stock solution: 0,1 mg/mL of USP Trando¬ 
lapril RS in Mobile phase 

Standard solution: 0.002 mg/mL in Mobile phase from 
Standard stock solution 

Sample stock solution: 0,08 mg/mL of Trandolapril in 
Mobile phase 

Sample solution: 0.002 mg/mL of Trandolapril in Mo¬ 
bile phase from Sample stock solution 
Chroma tog raphic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15<m; 3,5-jum packing LI 
Column temperaturę: 40° 

Flow ratę: 1.0 mL/min 
Injection size: 100 pL 

Run time: NLT 5.5 times the retention time of 
trandolapril 


System suitability 
Sample: Standard solution 
Suitability requirennents 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 1*0% 

Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of trandolapril (C 24 H 34 N 2 O 5 ) in 
the portion of Trandolapril taken: 

Result - ( rjr s ) x (Ca/C/) x 100 

r u - peak response from the Sample solution 

fi - peak response from the Standard solution 

Q = concentration of USP Trandolapril RS in the 
Standard solution (mq/ml) 

Cu - concentration of Trandolapril in the Sample 
solution (mg/mL) 

Acceptance criterla: 98,0%-l 02,0% on the anhydrous 
basis 

IMPURITIES 

* PROCEDURĘ 1: RESIDUE ON IGNITION (281): NMT 0.1% 
from 2.0 g 
o Procedurę z 

Buffer: 6,8 g/L of monobasic potassium phosphate, Ad¬ 
just with phosphoric acid to a pH of 2.5 ± 0.1* 

Solution A: Acetonitrile and Buffer (25:75), filtered and 
degassed 

Solution B: Acetonitrile and Buffer (50:50), filtered and 
degassed 

Mobile phase: See Table L 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

0 

95 

5 

20 

95 

5 

35 

5 

95 

45 

5 

95 

46 

95 

5 

60 

95 

5 


Standard solution: 0.0025 mg/mL of USP Trandolapril 
RS in Solution A 

System suitability solution: 0.05 mg/mL each of USP 
Trandolapril Related Compound C RS and USP Trando¬ 
lapril Related Compound D RS in Solution A 
Sample solution: 2.5 mg/mL of Trandolapril in Solution 
A 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Culumn: 4.6-rnm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.3 mL/min 
Injection size: 20 pi 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reguirements 

Resolution: NLT 4 between trandolapril related com¬ 
pound C and trandolapril related compound D, Sys- 
tem suitability solution 
Tailing factor: 1 *5, Standard solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of each impurity in the por¬ 
tion of Trandolapril taken: 


lir = V yfl/ AylOH 














r v = peak response of each impurity from the 
Sample solution 

r$ s peak response of trando!april from the 
Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

Co = concentration of the Sample solution (mg/mL) 

F = relative response factor (see Tobie 2) 

Acceptance crfterfa: See Tobie 2. [Notę—D a not m- 
clude trandolapril reiated compound D in the total 
impurities.] 


Tabte 2 


Namc 

Reiativ€ 

Retention 

Time 

Relattve 

Response 

Factor 

Acceptance 

Criteria, 

NMT r/o) 

Trandolapril related 
compound C J 

2.1 

0.45 

0-2 

Trandolapril related 
compound D Ł * 

2.5 

1.0 

0.5 

Unspecificd 

imourities 

— 

1.0 

0.1 

Total impurities 

— 

— 

0.5 


ł (25,3afl,?a5yi -Carboxy-3-cydohexylpropylj-L-alanyl]hexahydro- 

24ndolinecarboxy1ic add 1-ethyt ester. 

* (S)-Ethyl 2-f(35,5a5,9afl p 10aS}-3-metbyM p 4-dioxodeeahydrapyrazlno[l ,2- 
o] indol-2( 1 H)-y f)]-4-pheny Ibu ta noate. 

5PECIFBG TE5TS 

* Optical Rotation, Specific Rotation <781S) 

Sample: 0.02 g/mL in dehydrated alcohol 
Acceptance criteria; -16.5° to -18.5° at 20° 

* Water Determinatjon, Method k (921): NMT 0.2% 

from 2 g 

ADDITIONAL REQUIREMENTS 

* Packaginc ano Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę, 

* USP Reference Standards (11) 

USP Trandolapril RS 

USP Trandolapril Related Compound C RS 
(2S3aR,7a5)-14N-[f5>T-Carboxy-3-cyciohexyJpropyl]-L- 
alanyi]hexahydro- 2 HndoUnecarboxylic acid 1 -ethyl 
ester. 

C 24 H 4 CN 2 OS 436.58 
USP Trandolapril Related Compound D RS 
f5>Ethyl 2-[(3S,5aS,9afl,10aS)-3-methyl-1,4-diox- 
odecahydropyrazino[ 1 ,2-ojindoJ~2(1' ft)-yl)]- 
4-phenylbutanoate. 

CzMiiNzOa 412.52 


Trandoiaprii Tablets 

DEFiNmoN 

Trandolapril Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of trandolapril (Ca^^NiOs). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu¬ 
tion corresponds to that of the Standard solution t as ob- 
tained in the Assay. 

ASSAY 

■ Procedurę 

Buffer: 8.9 g/L of anhydrous disodlum hydrogen phos- 
phate, Add 1 mL of triethylamine and adjust with phos- 
phoric add to a pl-l of 3.5. Pass through a suita ble fliter 
of 0.45-jtm porę srze. 


Mobile phase: Acetonitrile and Buffer ( 2:3) 

Diluent; Acetonitrile and water (2:3) 

Standard solution: 40 |ig/mL of USP Trandolapril RS in 
Diluent [Notę—J nitially add Diluent (up to 70% of the 
volume of the fiask) to facilitate dissolution before dilut- 
ing to volume, using sonication if necessary.j 
Sample solution: 40 jig/mL of trandolapril from NLT 10 
Tablets in Diluent [Notę—I nitially add Diluent (up to 
70% of the vo!ume of the fiask) to facilitate dissolution 
before dilutfng to volume, using sonication (up to 30 
min) if necessary, with occasional swiriing.] Pass a por¬ 
tion of the solution through a membranę filter of 0.45- 
jum porę size, 

Chromatographk system 
{See Chromatogropny <621), System Suitobility .) 

Modę: LC 
Detector: 216 nm 

Column: 4.6-mm x 15-cm; 3-pm packing LI 
Flow ratę: 1.2 mU/min 
Injection voiume: 20 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 2.0 
Column effkiency: NLT 3000 theoretical plates 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of trandolapril rn the portion 
of Tablets taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

r y - peak response of trandolapril from the Sample 
solution 

r s = peak response of trandolapril from the 
Standard solution 

C s - concentration of USP Trandolapril RS in the 
Standard solution ftig/mL) 

Cu - nominał concentration of trandolapril in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Water; 500 mL, deaerated 
Apparatus 2 : 50 rpm 
Time: 45 min 

Mobile phase and System suitability; Proceed as dl- 
rected in the Assay . 

Chromatographk system: Proceed as directed in the 
Assay, exeept for the Injection volume. 

Injection volume: 100 p L 

Stock standard solution; Prepare 0.2 mg/mL of USP 
Trandolapril RS as follows. To USP Trandolapril RS in a 
suitable volumetric fiask add acetonitrile to about 5% of 
the volume of the fiask, sonicate to dissolve, and then 
dii u te with Medium . 

Standard solution; Further diiute the solution with Me¬ 
dium to obtain a finał concentration of (L/500) mg/mL, 
where L is the Tablet label claim in mg. 

Sample solution; Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Calculate the percentage of the labeled amount of 
trandolapril dissolved: 

Result - (ru/rs) x (Cs/L) x V x 100 

ru = peak response from the Sample solution 

rs - peak response from the Stondard solution 

Cs = concentration of the Standard solution 
(mq/mL) 

L = label daim (mg/Tablet) 

V = volume of Medium, 500 mL 
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Tolerances: NLT 80% (Q) of the labeled amount of 
trandolapril (CmHmNjOj) is dissolved. 

• Uniformity of Dosace Units (905}: Meet the 
reąuirements 


IMPURITIES 

Organie Impurities 

• procedurę , 

Buffer: 7.0 g/L of sodium perchlorate in water (0.05 
M), Add 2 g of octanesulfonic acid sodium salt fol- 
lowed by 1 mL of triethylamine, Adjust with diluted 
perchloric add (1 in 10) to a pH of 2.0. Pass through a 
membranę filter of 0.45-pm porę size. 

Solution A: Acetonitrile, tetrahydrofuran, and Buffer 


Solution B: Acetonitrile and fiuffer(3:1) 
Mobile phase: See the gradient table below. 


Time 

(mini 

Solution A 
(°/o\ 

Solution B 
(%> 

0 

85 

15 

25 

85 

15 

50 

50 

50 

55 

85 

15 

65 

85 

15 


Diluent: Acetonitrile and Buffer (2:3) 

Standard stock solution 1: 0.06 mg/mL of each of 
USP Trandolapril Related Compound C RS and USP 
Trandolapril Related Compound D RS in acetonitrile. 
Sonicate to disso!ve, , 

System suitability solution: 0*6 mg/mL of USP Trando- 
lapril RS and 6 |ig/mL each of USP Trandolapril Related 
Compound C RS and USP Trandolapril Related Com¬ 
pound D RS (fmm Standard stock solution 1) in Diluent 
[Notę—I nidally add Diluent up to 70% of the volumet- 
ric fiask, sonicate to dissolve, and cool to room 
temperaturę.] , t (M „ 

Standard stock solution 2: 0*3 mg/ml of USP 

Trandolapril RS in Diluent. [NOTĘ—Initially add Diluent 
up to 70% of the volumetrk fiask, sonicate, and cool 
to room temperaturę.] . . 

Standard solution: 6 jig/mL of USP Trandolapril RS in 
Diluent from Standard stock solution 2 
Sample solution: 0.6 mg/mL of trandolapril in Diluent 
from NLT 15 Tablets. [Notę—I nitially add Diluent up to 
50% of the volume of the fiask and sonicate for 30 
min to dissolve t ] 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 
Detector: 210 nm 

Column; 4*6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 40° 

Fiow ratp: 1.5 ml./min 
Injection voiume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 3.0 between trandolapril related 
compound C and trandolapril related compound D, 
System suitability solution 

Coiumn efficiency: NLT 7000 theoretica) plates, 
Standard solution 

Relative standard dev»ation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of each impurity in the por- 
tion of Tablets taken: 


Result = (ry/rs) * (Cs/Co) x (1/F) x 100 


ru - peak response of each impurity in the Sample 
solution 

t% = peak response of trandolapril in the Standard 
solution 

C s - concentration of USP Trandolapril RS in the 
Stondord solution (pg/mL) 

Cy = nominał concentration of trandolapril in the 
Samp/e solution (pg/mL) 

F - rełative response factor (see Impurity Tobie 1) 

Acceptance criteria T ,. , 

Inditfidual impurities: See Impurity Table L 


Name 

Relative 

Rctention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criterła, 
NMT (°/e) 

Trandolaprilate* 

0.41 

T00 

2.0 

Trandolapril 

1.00 

1.00 

— 

Trandolapril related 
compound C 

T84 


* 

Trandolapril related 
compound O 

1.96 

0.78 

5.0 

Any other individual 
impurity 


1.00 

1.0 

To tal impurities 

— 

— 

7*0 


- (25 r 3afl,7aS}-1 SJ-lCarbo: 

noy l]octahydro~1 Hh in dole- 2-carboxy lic 
* Process-retated impurity , 


-Carboxy- 3-pheny Ipropy I Jam tnojpropa- 
add. 


ADDITIONAL REQUIREMENTS 

• Packaginc and Storace: Preserve in tight containers. 

Storę at controlled room temperaturę. 

• USP Reference STANDARDS (11} 

USP Trandolapril RS 

USP Trandolapril Related Compound C RS 
(2S,3aR,7aS)-1-[N'[(S)-1-Carboxy-3-cyclohexylpropyl]-L- 
alanyl]hexahydro-2-indo1inecarboxylic acid 1-ethyl es* 
ter hydrochioride. 

CwH^Oj ■ HCI 473.05 

USP Trandolapril Related Compound D RS 
(5)-Ethyl 2-[(3S,5a5,9a/?,10a5)-3-methyI-1,4-diox- 
odecanydropyrazino[1,2-a]indol-2(1 H)-yl)]- 
4-phenylbutanoate* 

C 2< H 3J N 2 04 412.52 


Tranexamic Acid 





CgHijNOi . „ .. 

tram-4-(Aminomethyl)cyclohexanecarboxylic acid; 
Cyclohexanecarboxylic acid, 4-(aminomethyl)-, trans 
[1197-18-8], 

Tranexamic Add contains NLT 99.0% and NMT 101.0% of 
C B H l5 N0 2 , calculated on the dried basis. 

IDENTIFICATION 

• INFRARED ABSORPTION (197K) 

ASSAY 

• Procedurę . 

Sample solution: 140 mg of Tranexamic Acid in 20 mL 
of glaclal acetic acid 
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Titrimetric system 
(See Tłtrimetry <541).) 

Modę: Direct titration 
Tltrant: 0,1 N perchłoric acid VS 
En d point detection: Potentiometric 
Analysis 

Sample: Sample solution 

Utratę with 0.1 N perchloric acid VS, determining the 
endpoint potentiometrically. Carry out a blank 
titration. 

Each ml of 0.1 N perchJoric acid is equivalent to 
15.72 mg of C fl Hi S NO* *. 

Acceptance criteria: 99,0%-1 01.0% on the dried basts 

IMPURITIES 
Inorgank Impurities 

* Residue on IGNITION (281): NMT 0,1%; 1-g sample is 
used 


Detete the foliowing: 

** Heavy Metals, Method II (231): NMT 10 ppm# (Offidal } 

!on- 2 (J 18 j 

* CHLORIDE AND Sulfate, Chloride (221): A 0.51-g portion 

shows no morę chloride than corresponds to 0.1 mL of 
0.020 N hydrochforic acid (0.014%). 

Organie Impurities 

* Procedurę 

Mobile phase: Dissolve 11.0 g of anhydrous monoba- 
sic sodium phosphate in 500 ml of water, and add 
5 ml of triethylamine, followed by 1.4 g of sodium 
lauryl sulfate. Adjust with diluted phosplnoric acid (10% 
w/w) to a pH of 2.5, and dilute with water to 600 mL 
Mix this solution with 400 mL of methanol. 

System suitability solution: 0,2 mg/mL of USP Tranex- 
amic Acid RS and 0,002 mg/mL of USP Tranexamic 
Acid Related Compound C RS in water 
Standard solution: 50 fig/ml of USP Tranexamic Acid 
RS In water 

Sample solution: 10 mg/mL of Tranexamic Acid in 
water 

Chroma tog raphic system 

(See Chromatography (62^), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection size: 20 pL 

Run time: 3 times the retention time of tranexamic 
acid 

System suitability 
Sample: System suitability solution 

Suitability requtrements 

Resolution: NLT 2,0 between tranexamic acid and 
0,002 mg/mL of tranexamic acid related compound 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Tranexamic Add taken: 

Result = (r u /r 5 ) x (Q/Cu) x (0.1 F) 

rg - peak response for each impurity from the 
Sample solution 

rs = peak response for tranexamic acid from the 
Standard solution 

C s - concentration of USP Tranexamic Acid RS in 
the Standard solution (pg/mL) 

Cu = concentration of Tranexamic Add in the 
Sample solution (mg/mL) 

F = relative response faetor (see Impurity Tobie 1) 


Acceptance criteria 

Indwiduai impurities: See Impuńty Tobie h 
Total impurities: NMT 0,2% 

[NOT£—Disregard any peak less than 0,025%.] 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Faetor 

Acceptance 
Criteria, 
NMT f°/tO 

Tranexamk acid 
related com- 
pound A* 

2.1 

1 

0.1 

Tranexamic add 
related com- 
cound B b 

T5 

1.2 

0.2 

Tranexamic actd 
related eom- 
□oend O 

\A 

0.005 

0.1 

Tranexamic Add 

1.0 

TO 

__ 

Tr*incxłirnic ocid 
related conv 
pound D« 

1.3 

0.006 

0.1 


trans, tran$-4 f 4 *- (i m i no d i m e Łhy len e)di (cyd oh exa n ec arboxyl ic)ae td. 
b '{Amin□methyl)cydohexanecarboxylic add, 

c ($5)* 4-(Aminomethyj) cydohex-l -enecarbocyfic acid. 
d 4 Aminomethy! benzole acid. 

SPECIFiC TESTS 

* Loss ON Drying (731): Dry 1.00 g at 105° under vacuum 

for 2 h. it loses NMT 0,5% of its weight 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at a temperaturę not exceeding 30°. 

* USP Referenci Standards (11) 

USP Tranexamic Add RS 
USP Tranexamic Acid Related Compound C RS 
(R5)-4-(Aminomethyl)cydohex-1 -enecarbocylic acid, 
CaHnNOz 155 


Tranylcypromine Tablets 

DEFINITION 

Tranylcypromine Tablets contain an amount of tranylcypro¬ 
mine sulfate equivalent to NLT 90,0% and NMT 110.0% 
of the labefed amount of tranylcypromine (CsHnN). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu - 
tion corresponds to that of the Standard solution, as ob- 
tained in the Assoy. 

ASSAT 
« Procedurę 

Buffer: Transfer 3,4 g of monobasic ammonium phos¬ 
phate into a l-l volumetnc fiask containing about 
900 mL of water. Adjust the pH of the solution with 
phosphoric add to 2.2 ± 0,1. Dilute with water to vol- 
ume, and mix welL 

Mobile phase: Methanol and Buffer (3:7) 

0.05 N sulfuric acid: Cautiously add 1,3 mL of sulfuric 
acid to 100 mL of water, cool to room temperaturą 
and dilute to 1000 ml. 

Diluent: Methanol, water, and 0.0S N sulfuric acid 
(1:3:1) 

Standard stock solution: Dissolve USP Tranylcypromine 
Sulfate RS tn a 50:50 mixture of methanol and 0,05 N 
sulfuric add (about 60% of the finał volume), using a 
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sonicator, and dilute with Diluent to obtain a 0.4 mg/ 
mL soiution of USP Tranyicypromine Sulfate RS. 
Standard soiution: 0.04 mg/mL of USP Tranylcypro- 
minę Sulfate RS in Diluent , from the Standard stock 
soiution 

Sample stock soiution: Transfer a number of Tablets of 
tranyicypromine, equEvalent to about 100 mg based on 
the labę! claim, to a 200-mL volumetric fiask; add 
60 ml of 0.05 N sulfuric acid; and sonicate for 10 min 
with intermittent shaking. Add 60 mL of methanol, and 
sonicate for 10 min with intermittent shaking. Shake by 
mechanicaf means for 30 min, dilute with Dtluent to 
volume, and mix to obtain a soiution containing the 
equivalent of 0.5 mg/mL of tranyicypromine. Centrtfuge 
a portion of the soiution, and pass tne supernatant 
through a filter of 0,45-jim porę size, discarding the 
first 2 mL. 

Sample soiution: 0.03 mg/mL of tranyicypromine in 
Diluent, from the Sample stock soiution filtrate 
Chromatographic system 
(See Chromatogrophy {621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 220 nm 

Column; 4.6-mm x 25-cm; 4-pm packing LII 
Column temperaturę: 30° 

Fiow ratę: 1 mL/min 
Injection size: 20 pi 
System suitabifity 
Sample: Standard soiution 
Sultability reguirements 
Tailing factor: NMT 2.0 
Refative standard deyration: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Cal tuła te the percentage of in the portion of 

Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x (M x Mrt/Miz) x 100 

ru - peak response from the Sample soiution 

rs = peak response f rom the Standard soiution 

Cs - concentration of USP Tranyicypromine Sulfate 
RS in the Standard soiution (mg/mL) 

Cu = concentration of tranyicypromine in the 
Sample soiution (mg/mL) 

M = number of moles of tranylcypromine/moie of 
tranyicypromine sulfate, 2 

Mm - molecular weight of tranyicypromine, 1 33.19 
Mrz = molecular weight of tranyicypromine sulfate, 
364.46 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
* PlSSOLUTION (711) 

Medium: OJ N hydrochloric acid; 500 mL, deaerated 
Apparatus 1: 100 rpm 

Time: 45 min 

Buffer: Transfer 6.94 g of sodium perchlorate monohy- 
drate to a 1000-mL volumetric fiask containing 900 mL 
of water, and mlx until dissolyed. Adjust with perchlortc 
acid to a pH of 2.50, and dilute with water to volume. 
Mobile phase: Acetonitnle and Buffer (2A 7) 

Standard stock soiution: 0.54 mg/mL of USP Tranyl- 
cypromine Sulfate RS in water. [Notę—S onicate as 
needed.] 

Standard soiution: 0.027 mg/mL of USP Tranylcypro- 
mine Sulfate RS in Medium , from the Standard stock 
soiution 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-pm porę size. 


Chromatographic system 

(See Chromatogrophy (621), System Suitabifity*) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 15-cm; 5-)im packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
injection size: 50 pL 
System suitabrlity 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Column efficiency: NLT 2000 
Capadty factor: NLT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the guantity dissolved as a percentage of the 
labeled amount of tranyicypromine: 

Result = (ru/rs) x (C s x V) x (M x Mm/M^) x (100/L) 

fu - peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

C s - concentration of USP Tranyicypromine Sulfate 
RS in the Standard soiution (mg/mL) 

V = volume of Medium , 500 ml 
M = number of moles of tranylcypromine/moie of 
tranyicypromine sulfate, 2 

Mri - molecular weight of tranyicypromine, 133.19 
M t 2 = molecular weight of tranyicypromine sulfate, 

364.46 

L = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
tranyicypromine is dissolved, 

• Uniforiwity of Dosage Units (905): Meef the 

requirements 

iMPURmES 
Organie Impurities 

* Procedurę 

Buffer, 0.05 N sulfuric acid, and Diluent: Prepare as 
directed in the Assay. 

Soiution A: Methanol and Buffer (3:17) 

Soiution B: Methanol and Buffer (3:7) 

Mobile phase: See the gradient table below. 


Time 

(min) 

Soiution A 

<%) 

Soiution & 

(%) 

0 

100 

0 

20 

100 

0 

25 

0 

100 

37 

0 

100 

39 

100 

0 

45 

1 00 

0 


Standard stock soiution: 70 pg/mL of USP Tranylcyp- 
romine Sulfate RS and 280 pg/mL of USP Tranylcypro- 
minę Related Compound A RS in Diluent. [Notę—S oni¬ 
cate as needed,] 

Standard soiution: Transfer 2 mL of Standard stock so¬ 
iution to a 200-mL volumetric fiask, add 60 mL each of 
0.05 N sulfuric acid and methanol, and dilute with Dilu¬ 
ent to obtain a soiution containing 0.7 pg/mL of USP 
Tranyicypromine RS and 2.8 pg/mL of USP Tranylcypro- 
mine Related Compound A RS. 

Sample soiution: Use the Sample stock soiution in the 
Assoy. 
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Chromatographic system 

(See Chroma tog rop/?/ (621), System Su/toM/y.) 

Modę: IC 

Detector: UV 220 nm 

Column: 4,6mnm x 15-cm; 3-pm packing LI 

Column temperaturę: 35° 

FJow ratę: 1.2 mL/min 
fnjectron size: 25 |iL 
System suitability 
Sampfe: Stanaard soiution 
Suitability requirements 

Resolution: NLT 2.0 between tranylcypromine and 
tranylcypromine rełated compound A 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 6.0% 

Analysis 

Samples; Standard soiution and Sample soiution 
Cafculate the percentage of eath impurity in the por- 
tion of Tablets taken: 

Result = (ruM) x (Cs/Cu) x (M x Mn/M^) x 100 

to - peak response of the impurity from the 
Sample soiution 

rs - peak response from the Standard soiution 
Q = concentration of USP Tranylcypromine Sulfate 
RS in the Standard soiution (mg/mL) 

Cy = concentration of tranylcypromine in the 
Sample soiution (mg/mL) 

M - number of moles of tranylcypromine/mole of 
tranylcypromine sulfate, 2 

Mri - molecular weight of tranylcypromine, 133.19 
M r 2 = molecular weight of tranylcypromine sulfate, 

364,46 

Acceptance eriteria 
indivrdual Impurities: NMT 0.2% 

Total impurities: NMT 1.2% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-closed contain- 

ers, and storę at controlled room temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Tranylcypromine Sulfate RS 
USP Tranylcypromine Related Compound A RS 
(±) - cis- 2 - Ph e n y I cyc I o p ropa n a m i n e hyd roch I o ri d e; cis- 
tranylcypromine hydrochloride. 

C^HnN HCI 169.65 


Tranylcypromine Sulfate 



(C9H n N)^H 2 S04 364.46 

Cydopropanamine, 2 -phenyh, transit)-, sulfate (2:1); 
{±)-frons-2-Phenylcyciopropylamine sulfate (2:1) 

[1 3492-01 - 8 ]. 

DEFINITION 

Tranylcypromine Suifate contains NLT 98.0% and NMT 
102.0% of (C^HiiN)? ■ H 2 SO 4 , cateulated on the dried 
basis. 

IDENTIFICATION 
« A. iNFRARED ABSORPTłON (197K) 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution , as 
obtained in the Assay . 

* C. Identification Tests—General, Sulfate <191): Meets 

the reguirements 


ASSAY 

* Procedurę 

Buffer: Disso[ve 3.4 g of monobasic ammonium phos- 
phate in about 900 ml of water in a 1-L volumetric 
fiask. Adjust with phosphoric acid to a pH of 2,2 ±0.1, 
and dilute with water to volume. 

Mobile phase: Methanol and Buffer (3:7) 

0.05 N sulfuric acid: Cautiously add 1.3 mL of sulfuric 
acid to 100 mL of water, cool to room temperaturę, 
and dilute to 1000 ml. 

Difuent: Methanol, water, and 0.05 N sulfuric acid 

0=3:1) 

Standard stock soiution: Usinq a sonicator, dissoive 
USP Tranylcypromine Sulfate RS in 0,05 N sulfuric acid 
and mętna not (about 30% of the finał volume of each 
sokent). Dilute with Difuent to obtain a 400 pg/mL 
soiution. 

Standard soiution: 40 pg/mL of USP Tranylcypromine 
Sulfate RS in Difuent, prepared from the Standard stock 
soiution 

Sample stock soiution: Using a sonicator, dissoive 
Tranylcypromine Sulfate in methanol and U.05 N sulturic 
acid (about 30% of the finał volume of each solvent). 
Ditute with Diluent to obtain a 40G pg/mL soiution. 
Sample soiution: 40 pg/mL tranylcypromine sulfate in 
Diluent, prepared from the Sample stock soiution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 4’pm packing LII 
Column temperaturę: 30° 

FI o w ratę: 1 mL/min 
Injection size: 20 pL 
System suitability 
$ a ni p i e: 5 tandard soki tion 
Suitability requrrements 
Taifrng ractor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sampfe soiution 
Catculate the percentage of (C P HnN) 2 ■ H 2 SO 4 in the 
portion taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

Tu = peak response from the Sampfe soiution 

rj = peak response from the Standard soiution 

C s = concentration of USP Tranyfcyprom ine Sulfate 
RS in the Standard soiution (pg/mL) 

Cu = concentration of tranylcypromine sulfate in 
the Sample soiution (pg/mL) 

Acceptance eriteria: 98.0%-102.0% on the dried basis 

IMPURITIES 
Inorganic Impurities 

* Residue on Ignition (281): NMT 0.1% 

Defete the foflowing: 

** HEAW METALS, Method U (231): NMT 20 ppm. (OHkial 1* 

Organie Impurities 

* Procedurę 

Buffer, 0.05 N sulfuric acid, and Diluent: Proceed as 
directed in the Assay. 

Soiution A: Methanol and Buffer (3:17) 

Soiution B: Methanol and Buffer (3:7) 

Mobile phase: See the gradient table below. 


Time 

Soiution A 

Soiution 8 

(min) 

f%) 

(%) 

0 

100 

0 

70 

inn 

h 
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Time 

(min) 

Solution A 

Solution B 
f%) 

25 

0 

100 

37 

0 

100 

39 

100 

0 

45 

100 

0 


Standard stock solution: 14 pg/mL of USP Tranylcyp- 
romine Sulfate RS, and 60 |ig/mL each of USP Tranyl¬ 
cypromine Related Compound A RS and USP Tranyl- 
cyprornine Related Compound B RS in Diluent. [NOTĘ 
Sonicate as needed.] 

Standard solution: Transfer a portion of the Standard 
stock solution to a suitable vo3umetric fiask contatmng 
methanol and 0,05 N suffuric acid (30% of the finał 
volume of each sokent). Diiute with Diluent to volume 
to obtain a solution containing OJ ng/mL of USP Tran- 
ylcypromine Sulfate RS and 3,0 jig/mL each of USP 
tranyIcypromine Related Compound A RS and USP 
Tranylcypromine Related Compound B RS. 

Sample solution: Ustng a somcator, dissoke Tranylcyp¬ 
romine Sulfate in methanol and 0.05 N sulfuric acid 
(about 30% of the finał volume of each sokent). Diiute 
with Diluent to obtain a solution containing 68 Q f ug/mL 
of tranylcypromine sulfate. 

Chromatographic system . 

(See Chromatography (62 1), System Sułtabiifty ) 

Modę: LC 

Detector: UV 249 nm for tranylcypromine related 
compound B; 220 nm for all other specified and un- 
specified impuhties 

Column: 4.6-mm x 15-tm; 3-pm packing LI 
Column temperaturę: 35 D 
Flow ratę: U m L/min 
Injection size: 25 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2.0 between tranylcypromine and 
tranylcypromine related compound A, determined at 
220 nm 

Tailing factor: NMT 2,0 for tranylcypromine, deter¬ 
mined at 220 nm 

Relatke standard deviation: NMT 6,0% for tranyl¬ 
cypromine and tranylcypromine related compound 
A, determined at 220 nm; NMT 6.0% for tranylcyp¬ 
romine related compound B, determined at 249 nm. 
Analysis 

Samples: Standard solution and Sample solution 
[Notę— Disregard the signal for tranylcypromine re¬ 
lated compound B observed at 220 nm.] 

Identify tranylcypromine related compound A, ds- 
hydrazide, trans- hydrazide, and any unspecified impu- 
rity using the data tn Impurity Tobie L Calculate the 
percentage of each impurity In the portion of sample 
taken: 


Result = (ry/rs) x (Cs/Cu) x 100/F 

ru ^ peak response of the impurity from the 
Sample solution 

r s - peak response of the Standard solution 
C s *= concentration of USP Tranylcypromine Sulfate 
RS in the Standard solution (fig/mL) 

Cu - concentration of Tranylcypromine Sulfate In 
the Sample solution (jig/mL) 

F = response factor relatke to tranylcypromine 
sulfate 

Calculate the percentage of tranylcypromine related 
compound B in the portion of sample taken: 

Result = (rt,/r s ) x (Cs/Gj) x (M rl /M„) x 100 




= peak response at 249 nm of tranylcypromine 
related compound B from the Sample 
solution 

= peak response at 249 nm of tranylcypromine 
related compound B from the Standard 
solution 

= concentration of USP Tranylcypromine Related 
Compound B RS in the Standard solution 
(pg/mL) 

= concentration of Tranylcypromine Sulfate m 
the Sample solution (ug/ml) 

_ molecular weight of 3 -phenylallylamine free 
base, 133.19 

= molecular weight of 3 -phenylallylamine 

hydrochloride {USP Tranylcypromine Related 
Compound B RS), 169.66 
Acceptance criteria . 

Individual impurities: See Impurity Table 1. [Notę— 
Tranylcypromine related compound B is determined 
at 249 nm, All other specified and unspecified impuri¬ 
ties are determined at 220 nm.] 

Total impurities: NMT 1.0% for sum of tranylcypro¬ 
mine related compound A, tranylcypromine related 
compound B, cis-hydrazide, tram-hydrazide, and any 
unspecified impurity. 


Cu 

M rt 

Mr2 


Impurity Table 1 


Name 

Re)ative 1 
Reten- 
tion 
Time 

Relattoe 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%ł 

Tranylcypromine related 
compound A 1 

0.82 

0.74 

0.50 

Tranvlcvoromlne sulfate 

1.0 

TO 

— 

Tranylcypromine related 
comoound 

1.2 


0.50 

c/i-Hydrazide" 

1.4 

0.86 

o.so 

fram-Hydrazide* 

2.5 

11 

0.50 

Anv unspecified impurity 

— 

TO 

0.10 


• {±)-ris-2-Pheny!tydopfOpanamlne (c/s-Cypromine). 
a 3-Plienylallylaminę (Cinnaniylaminę), monilored at 249 nm. 

1 (±)- cij-2-Pheny icyclo p ropa ner arbo hydraż i d e. 
a (±)-(rans-2-Ptieny!cyclopropanecarbohydrazide. 

SPECIFIC TESTS 

• Loss ON DRYINC <731): Dry a sample in vacuum at 60 
for 2 h: it loses NMT 0.5% of its weight. 

ADDITIONAL REQUIREMENTS 

■ Packaginc and Storage: Preserve in well-closed 
containers. 

. USP Reference Standards (11) 

USP Tranylcypromine Sulfate RS 
USP Tranylcypromine Related Compound A RS 
(±)-c(s-2-Plienyl<-yc1opropanamine hydrochloride; cis- 
tranylcypromine hydrochloride. 

CsHnN-HC! 169.65 

USP Tranylcypromine Related Compound B RS 
3-Phenylalfyiamine hydrochloride; cinnamylamine 
hydrochloride. 

C 9 H 11 N-HCI 169.65 



























urfruui i upiu / i1 u vujji ujl uj-t/ 


Trayoprost 



CjsHwFjOi 500.55 

[1 R[lu.{Z),2P(l £,3ft*),3a,5a]]-7-[3,5-Dihydroxy2-[3-hy- 
droxy-4-[3-(trifluoromethyl}phenoxy]-1-butenyl] 
cydopentyij-5-heptenoie acid, 1-methyfethyl ester; 
Isopropyl (i)-7-[( 1 23fl,S5}-3,5-dihydroxy-2-[(l £, 3ił)-3-hy- 
droxy-4-[(a,a / a-tnfluoro-m-tolyl)oxy]-l-butenyI] 
cyc!opentyl]-5-heptenoate [157283-68-6]. 

DEFINmON 

Trayoprost contains NLT 96.0% and NMT 102*0% of 
trayoprost (C 2 *H 35 F 3 O*), calculated on the anhydrous and 
solventTree basis* 

[Caution —Great care should be taken to avoid eon tael with 
the body.] 

IDENTIFICATION 

* A. Tnin-Łayeh Chromatographic Bdentification Test 
(201 > 

Standard solutfon: Use USP Trayoprost RS* 

Sample solution; Prepare as directed in the Assay. 
Chromatographic system 

Adsorbent: Chromatographic piąte coated with silica 
gel that contains 20 % silver nitrate 
Applkation volume: 5 jtL. [NOTĘ—To keep the spot 
size smali, it is usually necessary to apply approxt- 
mately 1-2 pL at a time, allowing the spot to dry be- 
tween each applieation.] 

Developing solvent system: Ethyl acetate and ethanoj 
(4:1) 

Spray reagent: 20% phosphomolybdic add in ethanol 
Analysis 

Samples: Standard solution and Sampfe soiution 
Proceed as directed in the chapter. Spray the piąte 
with Spray reagent , and heat it in an oven at 
8O D -1Q0°* The trayoprost will appear as black spots. 
Acceptance crlteria: Meets the requirements 
■ B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Buffer: Add 2.0 ml of phosphoric add to 1 L of water. 
Adjust with sodiurn hydroxide to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (3\7) 

Standard solution: Use USP Trayoprost RS without dilu- 
tion (0,5 mg/mL), 

Sample solution: Transfer 25 mg of Trayoprost to a 
50-ml yolumetric fiask, and dissolve in 15 mL of aceto- 
nitrile. Add 25 ml of water, mix, and wait until the so¬ 
iution reaches room temperaturę. Dii u te with water to 
yolume, and mix. 


Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 5-cm; packing LI 
Flow ratę: 3.0 mL/min 
injection volume: 100 pL 
System suitability 
Sample: Standard solution 

[Not^—USP Trayoprost RS contains a smali percentage 
of the 5,6-tram isomer. The relative retention times for 
trayoprost and the 5,ó-£rans isomer are about 1.0 and 
1 .1, respectjyely.] 

Suitability requirements 

Resolution: NLT 1.5 between trayoprost and the 5,6- 
trans isomer 

Column efficiency: NLT 1500 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deyiation: NMT 2*0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of trayoprost (CzśHjsFjOń) in 
the portion of Trayoprost taken: 

Result - (fu/r s ) x ( Cs/Cu. ) x 100 

r u - peak area from the Sample soiution 

h = peak area from the Standard solution 

Cs - concentratton of USP Trayoprost RS in the 
Standard solution (mg/mL) 

Cu = eon centrali on of Trayoprost in the 5amp/e 
solution (mg/mL) 

Acceptance ortteria: 96.0%-102,0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

• ORCANIC IMPURITIES 

Buffer, Mobile phase, Standard solution, Sample solu¬ 
tion, Chromatographic system, and System suitabih 
ity: Proceed as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Trayoprost taken: 

Result = (fuitr) x (1/F) x 100 

r u - peak response for each indMdual impurity 
r T - sum of tne responses of a II the peaks 
f = reiative response factor (see Jobie ?) 

Acceptance criteria: See Tobie h 


Table 1 


Manie 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Travoprost related 
compound A 

0.11 

TO 

0.2 

Eooxide dedvśtlve il 

0.5S 

TO 

0.4 

15-epi Diastereomed 3 

0,90 

Tl 

OT 

5.6-irora Isomer 

T16 

TO 

3.5 

15-Keto denvative rt 

1.45 

16 

0.3 


* (52)-{95,l t 55) 9,11 , I S-Trihydroxy-1 3,14-epoJty46-{m-influoro- 
mGthylphefi.oxy>-17,18,1 9*20'tetranor-5-pro5tadienoie acid, isopropyl es¬ 
ter. 

* (32,1 3 0(95,1 1 fi,15J)-9,11 r l 5-Trihydroxy-T6-(m-trinuoromeihyl- 
phenoxy)T 7,18,19,2D-tetranor-5,1 S^prosUdienoic add, rsopropyl ester, 
t (5f,l 3£)-(95,11 RJ 3 R}-9 t 11,15-Trihydroxy-1 6-(ni-triMuorofnethyl- 
phGnoxy)-17 ( 18,19,20-tetranor-5,l 3-prostadlenoic acid, isopropyl ester. 
d (52,130-(95,11 ff)- 9,11 -Di hyd roj{y-l 5-oxo-16-(m-trifl uoromethyl- 
phenoxy)-l 7,18,19,20-tetrć>nor-5,1 3-prostadierrok acid, isopropyl ester 
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Tabte 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%) 

Any other śndMdual 
impurlty 

— 

— 

0*1 

Toial impunties 

.— 

— 

4*0 


- {SZ)*(9$ t 11 fl, 155)-9/11 , 1 5Tnhydroxy 1 3,14-epoxy- 16-(m4iifluGro* 
methylphenoxy)-17,18 J ]9,2Q*tetranor~5-pro$tadienoic aetd, isopropyl es* 
ter. 


b (5Z, 13£>(9S, 11 R r l 55>9,11,15-Trihydraxy-16-(rn-trifluoromethyl- 
phenoxy>l7j8,l9,20-tetranof-S,13-pfO5tadlen0iC acid, isopropyl ester. 

* (S£,1 3f)-(95,11 ff,1 SR) 9,11,15-Tnhydroxy-16-(f7MrŁftuoromethy^ 
phenoxy)-T 7,18,19,20-tetranor-SJ 3-prostadfenole acid, isopropyl ester. 

* (5Z,1 3£)-(95,11 11 -Dihydroxy-15-oxo-16*(m-tririuorome%^ 

phenoxy)-1 7 r 18,19,20-tetranor-5,i 3-prostadtenoic add, isopropyl ester. 

* Limit of Ethyl Acetate 

Standard solution: 50 jig/mL of ethyl acetate in N,N- 
dimethylacetamide 

Sample sofution: 0.02 g/mL of Travoprost fn N,N- 
d i met hy I aceta m ide 
Chromatographfc system 
(See Chromatography (62 1), System Suitobility.) 

Modę: CC 

Detector: Flame lonization 
Cofumn: 0.53~mm x 30-m; l-pm coating Cl 6 
Carrier gas: Helium 
Temperatures 
Injector port: 140° 

Detector: 24G & 

Cofumn: See Tobie 2. 


Table 2 


(nitial 

Temperaturę 

n 

Temperaturę 

Ramp 

p/min) 

Finał 

Temperaturę 

n 

Hołd Time 
at FinaJ 
Temperaturę 
(min) 

55 

0 

55 

6 

55 

25 

240 

20 


Flow ratę: 4 mL/min 
injection volume: 1 ^iL 
System suitabiiity 
Sample: Standard solution 

[Notę—T he retention time for ethyl acetate ts about 
2-5 min,] 

Suitabiiity reguirements 

Resofution: NLT 1.5 between ethyl acetate and any 
adjacent peak 

Relative standard deviatlon: NMT 15.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the coneentration, in ppm, of ethyl acetate in 
the portion of Travoprost taken: 

Result = (fu/rs) x (Q/Cu) 

ru = peak response from the Sample solution 

Cs - peak response from the Standard solution 

Cs = coneentration of ethyl acetate in the Standard 
solution (pg/mL) 

Cu - concentration of Travoprost in the Sample 
solution (g/ml) 


Acceptance arteria: NMT 5000 ppm 

SPEC1F1C TESTS 

* Oftical Rot ATI ON, Spedfic Rotation (781 S> 

Sample solution: 20 mg/mL in dehydrated alcohol 
Acceptance criteria: +52.0 C to +58.0° at 365 nm 

• Water Oetermination, Method la (921) 

Sample: 0*2 g 

5olvent: Acetonitrile and methanol (1:1) 

Tltrant: Use a titrant for which 1 mL is equivalent to 
2 mg of water, 

Acc ep tan ce c rite ri a: N MT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storage: Preserve at -25° to -15* in 

tight, light-resistant containers under a nitrogen 
atmospnere. 

• USP Reference Standards (11) 

U$P Travoprost RS 


Travoprost Ophthałmic Solution 

DEFINITION 

Travoprost Ophthałmic Solution is a sterile buffered aqueous 
solution of Travoprost It contains NLT 90*0% and NMT 
110 . 0 % of the iabeled amount of travoprost (CzeNsiFiG*)* 
It may contain suitable stabilizers^ buffers, and antimlcro- 
bial agents* 

[Caution— Creat care should be taken when handling the 
active ingredient to avoid contact with the body*] 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 2*18 mg/mL of sodium 1-octanesulfonate in 
water. Adjust witli phosphoric acid to a pH of 3*5. 
Mobile phase: Acetonitrile and Buffer (1 /:33) 

Standard solution: 0*04 mg/mL of travoprost from USP 
Travoprost RS in a mixture of acetonitrile and water 
(3:7) 

Sample solution: Use Ophthałmic Solution without 
dilution. 

Chromatographic system 

(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; packmg LI 
Flow ratę: 2*0 mL/min 
Injection volume: 100 pL 
System suitabiiity 
Sample: 5 fon dard solution 

[Notę—USP Travoprost RS contains a smali pereentage 
of the 5, 6 -trans isomer* The relarive retention times for 
travoprost and the 5,6-trans tsomer are 1,0 and 1 . 1 , 
respectively*] 

Suitabiiity requirements 

Resolution: NLT 1.5 between travoprost and the 5,6- 
trons isomer 

Column efficiency: NLT 2000 theoreticai plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the pereentage of the Iabeled amount of 
travoprost (CafiFbsFsOa) in the portion of Ophthałmic 
Solutron taken: 


Result - (ru/rs) x (Cj/Cy) x 1 00 

















Table 1 


r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q = concentration of travoprost in the Standard 
solution (mg/mL) 

Cy = nominał concentration of travoprost in the 
Sample solution (mg/mL) 

Acceptance criteria: 90*0%-! 10-0% 

IMPURIT1E5 

* Limit of Travoprost Related Compound A 

Buffer; Add 1.0ml of phosphoric add to LOL of 
water, and adjust with sodium hydroxide to a pH of 
3.0* 

Mobile phase: Acetonitrile and Buffer (6:19) 

Standard solution: 0-3 |ig/mL of USP Travoprost Re¬ 
lated Compound A RS in a mixture of acetonitrile and 
water (1 ;4) 

Sample solution: Use Ophthaimic Solution without 
dliii tion* 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column; 4.6-mm x 5<m; packrng LI 
Flow ratę: 3*0 mL/min 
Injection volume: 100 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efflciency; NLT 2000 theoretlcal plates 
Relative standard deviation: NMT 10.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of travoprost rdated com¬ 
pound A in the portion of Ophthaimic Solution taken: 

Result ^ (Wfs) x (QfCo) x 100 

r u - peak response from the Sample solution 

r% - peak response from the Standard solution 

Q - concentration of USP Travoprost Relaled 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of travoprost in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 1.0% 

* Limit of Degradation Products 

Buffer, Mobile phase, Standard solution, Sample solu¬ 
tion, Chromatographic system, and System suitabil- 
ity: Procce d as directed in the Assoy* 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each degradation product 
in the portion of Ophthaimic Solution taken: 

Result = (ru/n) x (Cs/Cu) x (1 ff) x 100 

ru - peak response of each degradation product 
from the Sample solution 

r* - peak response of travoprost from the Standard 
solution 

Q - concentration of USP Travoprost RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of travoprost in the 
Sample soiution (mg/mL) 

F ~ relative response factor (see Tobie 1) 

Acceptance criteria: See Table 1. 

Total impurities: NMT 5*5%. It is the sum of all deg¬ 
radation products, including travoprost related com¬ 
pound A, obtained in Limit of Travoprost Related Com¬ 
pound A. 


Narne 

ftelative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

5* fi-tram lsomer j 

1,1 

1*0 

5.0 

15-keto Derivative b 

1*4 

1*7 

1*0 


1 (5f,1 3 £>{95,1 1 5fl)-9,l1 1 1S-Trihydrony-l 6-(m-E:rEffuor0rnethy!phenoxyJ 

l7,18,l9,20-LeLranor-5,1 3-prosladienoic arid, isopnopyf es Lor. 
b (SZ t \ 3£H?411 R)-9,) 1 ,*DihytfroxyU 5-oxol6*Cm*tnfluoromethylphe- 
n^KyHZ.lBj^ZCHetranor-SjS-prostadienoic acid, isopropyl ester. 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the requirements when 
tested as directed In Test for Sterility of the Product to Be 
Examtned f Membranę Filtmtion 

* pH (791): 5 5-6*5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 
Storę between 2° and 25°. 

* USP reference Standard* <11) 

USP Travoprost R5 

USP Travoprost Related Compound A RS 
(5Z,13f)-{9S,l 1ft, 15 R)-9,11,15-Trihydroxy-16-(m- 
trifluoromethylphenoxy)-l 7,18,19,20-tetranor-5,1 3- 
prostadienoic add* 

CnHtfFaOe 458.52 


Trazodone Hydrochloride 



CłHaCINsO ■ HCi 408.32 

1,2,4-Triazolo[4,3-o]pyridin-3(2f0-one, 2-[3- 
[4-(3-ch lorophenyl)-1 -piperazmyljpropyl]-, 
mono hy d roctitond e; 

2-[3-[4-(m-Chlorophenyl)-1’p:perazinyl]propyl]-s-tnazoio[4,3- 
a]-pyridin-3(2tf)-one monohydrochforide [25332-39-2]. 

DEFINITION 

Trazodone Hydrochloride contains NLT 98.0% and NMT 
102.0% of trazodone hydrochloride (C 19 H 22 CIN 5 O ■ HCI), 
calculated on the dried basis* 

IDENTIFICATION 

* A Infrared Assorption (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

A5SAY 

* Procedurę 

Soiution A: 0*01% (v/v) of triethylamine in water 
Solution B: 0.01 % (v/v) of triethylamine in acetonitrile 
Mobile phase: See Table L 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 
(%) 

0 

80 

20 

12 

32 

68 

12.01 

80 

20 

__ii_ 

80 

20 
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Diluent: Solution A and Sofution B (BO; 20) 

System suitability sofution: 1 jig/ml each of USP 
Trazodone Related Compound C RS and USP Trazodone 
Related Compound D RS, and OJ mg/mL of USP 
Trazodone Hydrochioride RS in Diluent 
Standard solution: 1 mg/mL of USP Trazodone Hydro- 
chloride RS in Diluent 

Sample solution: 1 mg/mL of Trazodone Hydrochioride 
in Diluent 

Chromatographic system 

(See Chromatography (621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column; 4.6-mm x 7,5-cm; 3.5-pm packing LI 
Fiow ratę: 2 ml/min 
Injection volume: 10 |iL 

[Notę —A mixture of aceton itrile, 2-propanol, acetone, 
and formie acid (400:300:300:2) h recommended for 
injector wash to minimize the sample carry-over.] 
System suitability 

Samples: System suitability solution and Standard 
solution 

Snitahility regirirements 

Resolution: NLT 1.5 between trazodone related com¬ 
pound C and trazodone; NLT 2.8 between trazodone 
and trazodone related compound D, System suitability 
solution 

Relative standard deviation: NMT 1,0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of trazodone hydrochioride 
(C 19 H 22 CIN 5 O HCI) in the portion of Trazodone Hy¬ 
drach foride taken: 

Result = (ru/rs) x (Q/Cu) x 100 

ru - peak response of trazodone from the Sample 
solution 

rs - peak response of trazodone from the Standard 
solution 

Q = concentration of USP Trazodone Hydrochioride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Trazodone Hydrochioride in 
the-Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

mmmims 

* RE5IDUE ON ICNITION (281): NMT 0,2% 

" OftCANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assoy. 

System suitability solution: 1 pg/rnL each of USP 
Trazodone Related Compound C RS and USP Trazodone 
Related Compound D RS in the Standard sofution 
Standard solution: 1 jag/ml of USP Trazodone Hydro- 
dilorlde RS iri Diluent 

Sample solution: 1 mg/mi of Trazodone Hydrochioride 
in Diluent 
System suitability 
Sample: System suitability solution 
[Notę —Ref er to Tahle 2 for Lhe relative retention times.] 
Suitability requirements 

Relative standard deviation: NMT 5,0% for the 
trazodone peak 

Resolution: NLT 1,5 between trazodone related com¬ 
pound C and trazodone; NLT 2.8 between trazodone 
and trazodone related compound D 
Anafysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each individuai impurity in 
the portion of Trazodone Hydrochioride taken: 

Result = (ru/r s ) x (Cs/Cu) x ( 1 /F) x 100 


tu = peak response of each individua! impurity 
from tne Sample sofution 

rs - peak response of trazodone from the Standard 
solution 

C s - concentration of USP Trazodone Hydrochioride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Trazodone Hydrochioride in 
the Sample solution (mg/mL) 

F - relative response factor (see Tobie 2 ) 
Acceptance criteria: See Table 2. 


Table 2 


Name 

Relatire 

Retention 

Time 

Re łatwe 
Response 
Factor 

Acceptance 
Criteria, 
NMT (°/ol 

Tnazolopyridi- 

none J 

OJ 

0.48 

0.10 

Trazodone 

W-oxide b 

0,40 

1,0 

0.1 

Deschloro 

trazodone 11 

0,65 

0.71 

0.1 

TTazodone related 
compound C 

0.96 

1.0 

0.1 

Trazodone 

1.0 

__ 


Trazodone related 
compound D 

u 

1.0 

0,1 

4-Ethyl 

trazodone 14 

1.4 

1.0 

0.1 

Trazodone 
isobutyl ether 
analoq c 

7.0 

1.0 

0.1 

Bispiperazine 

ana3oq: f 

2.1 

13 

0.1 

Any individual 
unspedfied 
impurity 

— 

1.0 

0.10 

Tota! impurities 

— 

— 

10 


a [1,2,4]TrŁazolQ[43H3]pyridin3(2f0-Qne. 

b 4-(3 - C hl oto ph eny I) -1 -[3 -( 3-ox0- [1,2 # 4]Lnażo[o[4,3-o]pyridrn^C3W)- 
y 1) p ropy I] pi pe razi n e 1 -oxi de, 

€ 2-[ 3(4- P h eny 1 pi p erazi n -1 -y I )p ro py I ] - [1 f 2,4] t bazo lo [4,3■ ó]py ridi n- 3(2H)- 
one, 

d 2- {3-[4-(3 - C h I oro-4-ethyl p h e nyl )pipe razin-1 -yi] propyl}-[1,2,4] lriazota[4,3- 
o]py r i d i n-3(2 H)- o n e. 

c 1 -(3-C!ilorophenyl)-4-C3-isobutoxypropyl)piperazine. 
n,3-Sis(4<3<hlorophenyl)piperazin-l -yl)propane, 

o Limit of Trazodone Related Compound F and Cyclo- 

PHOSPHAMIDE RELATED COMPOUND A 

[Notę—P erform this test onfy if trazodone related com¬ 
pound F and cyclophosphamide related compound A 
are known process impurities.] 

Solution A: 5 mM ammonium bicarbonate solution 
Solution B: AcetonltriJe 
Diluent: Acetonitrile, water, and formie acid 
(100:900:1) 

Standard solution: 0,025 pg/mL each of USP 
Trazodone Related Compound F RS and U5P Cyclophos- 
phamide Related Compound A RS, in Diluent 
Sample solution: 0.01 g/mL of Trazodone Hydrochlo- 
ride in Diluent 

Mobile phase: See Table 3. 


Table 3 


Time 

Solution A 

Solution 5 

(mini 

(» 

(%ł 

0 

90 

10 

6.5 

20 

80 

6.51 

90 

10 
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Chromatographic system 

(See Chromatography (62 1), System Suitahility,) 

Madę: LC 

Detector: MS/MS (tandem mass spectrometer) 

MS conditions 

lontzation: Triple quadmpole ionization in positive 
ion modę 

Acguisition modę: Muftiple reaction monitoring 
(MRM) of the following mass transitions: 
Cyclophosphamide reiated compound A 142 63 

Trazodone reiated compound F 273 —> 120 
Column: 4,6-mm x 7.5-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Flow ratę to ion source: 0.5 mL/min 
Injection volume: Adjust to between 5 and 50 pi, de- 
pending on the mass spectrometer. [NOTĘ—A mixture 
of 2-propanol, water, and formie acid (800:200:1) is 
recommended for the rnjector wash to minimize the 
sample carry-over,] 

System suitability 
Sample: Standard solution 

[Notę— The relative retention times of cyclophospha¬ 
mide reiated compound A and trazodone reiated com¬ 
pound F are 0.4 and 1,0, respeotively] 

Suitability recjuirements 

Signahtomoise ratio: NLT 100 for the trazodone re- 
lated compound F peak and NLT 50 for the cydo- 
phosphamide reiated compound A peak 
Relatlve standard deviation: NMT 15.0% each for 
trazodone reiated compound F and cyclophospha¬ 
mide reiated compound A 
Analysis 

Samples: Standard solution and Sample solution 
[NOTE—Under the chromatographlc conditions, the elu- 
tion order is cyclophosphamide reiated compound A, 
trazodone, and trazodone reiated compound F. Use of 
an appropriate switching valve program in order to 
completely divert the trazodone peak to waste be¬ 
tween the elution times of the two impurities is 
recommended,] 

Calcu late, in pg/g, the amount of trazodone reiated 
compound F and cyclophosphamide reiated com¬ 
pound A in the portion of Trazodone Hydrochloride 
taken: 

Resuit - (r 0 /rs) x (Cs/Q 

fo - peak response of trazodone reiated compound 
F or cyclophosphamide reiated compound A 
from the Sample salution 

ri = peak response of trazodone reiated compound 
F or cyclophosphamide reiated compound A 
from the Standard salution 
Q = concentration of USP Trazodone Reiated 

Compound F RS or USP Cyclophosphamide 
Reiated Compound A RS in the Standard 
solution (jig/mL) 

Co — concentration of Trazodone Hydrochloride tn 
the Sample solution (g/mL) 

Acceptance criteria: NMT 2.5 pg/g each of trazodone 
reiated compound F and cyclophosphamide reiated 
compound A 

SPECIFIC TEST5 

• loss ON Drvinc (731) 

Analysis: Dry at a pressure of 50 mm of mercury at 
105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• PACKAC1NG and Storage: Preserve in tight, light-resistant 
containers. 


• USP Reference Standaros (11 > 

USP Cyclophosphamide Reiated Compound A RS 
Bis(2-chloroetnyi)amine hydrochloride, 

C 4 H T oCI 3 N 178.48 
USP Trazodone Hydrochloride RS 
USP Trazodone Reiated Compound C RS 
2-(3-[4-(4-Ch!orophenyl)piperazin«1-yl]propylH1,2, 
4]triazolo[4,3-a]pyridm~3(2H)-one hydrochloride. 
C, 9 H 2 2CIN 5 0 ■ HCI 408.32 
USP Trazodone Reiated Compound D RS 
2-(3-t4-(3“Bromophenyl)ptperazin-l-yl]propy!}-[1,2, 
4]triazofo[4,3-o]pyridin-3(2/Y)-one hydrochloride. 
G^BrNsO * HG 452.78 
USP Trazodone Reiated Compound F RS 
l-{3-Chlorophenyl)-4-{3-chloropropyl)piperazine 
hydrochloride. 

C.iH^ChN^HCI 309.66 


Trazodone Hydrochloride Tablets 

DEFINITION 

Trazodone Hydrochloride Tablets contain NIT 90.0% and 
NMT 110.0% of the labeled amount of trazodone hydro¬ 
chloride (CisH 2 2 CIN s O - HG). 

iDENTIFICATIGN 

* A. Thin Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 20 mg/ml of USP Trazodone Hy¬ 
drochloride RS in methanol 

Sample solution: Nominally 20 mg/mL of trazodone 
hydrochloride in methanol from a suitable number of 
Tablets (equivalent to NLT 150 mg) prepared as follows. 
Place the tablets in a tubę. Add the requtred amount of 
methanol, and sonicate until the Tablets have disinte- 
grated. Shake the tubę, by hand, for a few seconds to 
rmx, and then fil ter. 

Application volume: 1 pL 

Developina solvent system: Cytlohexane, alcohol, tol- 
uene, ancfdiethylamine {80:30:20:20) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the chapter, except locate the 
spots on the piąte by examination under long-wave- 
fength UV lignt. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 
o Procedurę 

Buffer: 1.15 g/l of monobasic ammonium phosphate, 
adjusted with sodium hydroxlde to a pH of ó.O 
Mobile phase: Methanol and Buffer (75:25) 

Standard solution: 0.1 mg/mL of USP Trazodone Hy¬ 
drochloride RS in 0.01 N hydrochloric acid 
Sample solution: Nominally 0,1 mg/mL of trazodone 
hydrochloride from NLT 20 finely powdered Tablets. 
Transfer a suitable guantity of the powder to a suitable 
volumetric fiask. Dtssolve m 0.01 N hydrochloric acid, 
and di lute with 0.01 N hydrochloric acid to volume. 
Sonicate for about 30 mfn, and pass through a nylon 
f liter of 0.45-pm porę size. 
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Chromatographic system 

(See Chromatograpny (62 1), System StrkaMity.) 

Modę: LC 

Detector: UV 246 nm 
Column: 5-mm x 10-cm; 4 -jim packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sam ple: Standard sofution 
Suitability reguirements 
Column effkiency: NLT 900 theoretical plates 
Relatiye standard devration: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample sofution 
Calculate the percentage of the labeled amount of 
trazodone hydrochloride (C^HuCINsO - HC1) in the 
portion of Tablets taken: 

Result = (ru/fs) x ( QfCu ) x 100 

ru = peak response of trazodone from the Sample 
sofution 

r s = peak response of trazodone from the Standard 
sofution 

G = concentration of USP Trazodone Hydrochloride 
RS in the Standard sofution (mq/mL) 

Cu = nominał concentration of trazodone 
hydrochloride in the Sample solution 
(mg/ml) 

Acceptance criteria: 9G.O%“11Q.0% 

PERFORMANCE TESTS 

* DlSSOLtmOM <711) 

Medium: 0,01 N hydrochlorlc acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Determine the percentage of the labeled amount of 
trazodone hydrochloride (G9H22CIN5G ■ HCI) disso!ved 
by using the followlng method. 

Mobile phase, Standard solution, Chromatographic 
system, and System suitability: Proceed as directed in 
the Assay . 

Sample solution: Pass the solution through a nylon Fil- 
ter of 0.45-pm porę size. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
trazodone hydrochloride (C 19 H 22 CIN 5 O * HCI) dissoived: 

Result - (rufri) xQxVx(VL)x 100 

ru = peak response of trazodone from the Sample 
sofution 

n = peak response of trazodone from the Standard 
sofution 

G = concentration of USP Trazodone Hydrochloride 
RS m the Standard solution (mg/rhL) 

V = volume of medium, 900 ml 
L = label daim (mg/Tablet) 

Toterances: NLT 80% (Q) of the labeled amount of 
trazodone hydrochloride (Cr^CINsO ■ HCI) is 
dissolved. 

* Uniform u v of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 
» ORCANIC IMPURITIES 

Solution A: 6.75 g/L of monobasic potassium phos- 
phafee in water. Add 1,0 mL of triethylamine for each L 
of the solution, and mix. 

Solution B: Acetonitrile 
Mobile phase: See Tahle h 


Table 1 


Time 

Solution A 

Solution B 

(mini 

(%) 

(%) 

0 

90 

10 

5 

90 

10 

30 

60 

40 

35 

60 

40 

60 

42 

58 

63 

30 

70 

78 

30 

70 

78.1 

90 

10 

90 

90 

10 


Diluent: Methanol, water, and hydrochlortc acid 
(650:350:3) 

System suitability solution: 0.7 pg/mL of USP 
Trazodone Hydrochloride RS and 1.5 pg/mL of USP 
Trazodone Related Compound C RS in Diluent 
Standard solution: 0.7 pg/mL of USP Trazodone Hy¬ 
drochloride RS in Diluent 

Sample solution: Nominally 500 pg/mL of trazodone 
from finely powdered Tablets (NLT 20) prepared as fol¬ 
io ws. Transfer a portion of powdered Tablets (NLT 
50 mg) to a suitable volumetric fiask. Add about 80% 
of the fiask volume of Diluent, and sonkate for 10 min. 
Dilute with Diluent to valume. Pass a portion of the 
solution through a suitable membranę fil ter of 0.45-pm 
porę size. 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.0-mm x 15-cm; 3-pm packing LI 
Flow ratę: 0.7 mL/min 
Injection volume: 1QpL 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę— See Table 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 2.5 between the trazodone related 
compound C and trazodone peaks. System suitability 
sofution 

Tailing faetor: NMT 2.0 for the trazodone peak. 
Standard solution 

Re!ative standard deviation: NMT 5.0% for 6 repli- 
cate injections, Standard solution 
Analysis 

Samples: Standard solution and Sampfe sofution 
Calculate the percentage of each impunty in the por¬ 
tion of Tablets taken: 

Result - ( rufr$ ) x (Cs/Cu) x 100 

tu - peak response of each impurity from the 
Sampfe solution 

r s ~ peak response of trazodone from the Standard 
sofution 

Cs = concentration of USP Trazodone Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of trazodone in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table 2. 
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Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT W6S 

TrlazoJoDYrldlnone^ 

OJ 

_ 

Ch lorophe n vl Di oerazi ne* * 

0.6 

_ 

Hydroxy propyl 
c h !o rophen vłp tperazi ne 3 '* 

0*7 

— 

Isotrazodone*^ 

03 

_ 

Trazodone related com¬ 
pound O 

0,97 

— 

Trazodone hydrodiforide 

1*0 

_ 

Trazodone dimer JI 

T5 

_ 

Trazodone related com¬ 
pound F*a 

1*6 

— 

BisoiperazEne analoo- 1 h 

T8 

_ 

BEs(3 -ch lo rop he ny 1) pi per¬ 
azin e^' 

2,2 

— 

Any individual unspeciffed 
deoradation product 


1.0 

TotaJ imourities 

— 

2.0 


* Process impurity induded for IdenUNcatlon only and not induded En Lhe 
caJcuIatbn of total impurlties. 

b fi H 2 ł 4]TrIa2oloH,3-q]pyrEdin’3C2^-one. 
c 1 -(3-Chlorophenyl)piperazine. 

4 3- [4- (3-Ch lo rophenyl)pi perazin -1 -y I ] pro p a n ■ 1 - ol. 

* 1 J3 j4-£3-CNorophenyl)pJperazin-l -yiJpropyJJTl ,2,4]trEazolo[4,3- 
aj pyridin-1 - Eu m - 3 -ola te. 

1 IJ-BisiZehfor^^-fS^I^^-triazoloHa-CTjpyrJdin^Z^on-Z- 
yl)propy!)piperazfne4 -yfjphenyfłethane trihydrochloride. 

9 1 -{3-Chloraphenyf)-4-(3-ehloropropyl)piperezine. 
h T,3-Bi5(4-(3<hloropheny|)piperazin-1 -yljpropane. 

' 1 ,4-Bis(3-cftlorophenyl)piperazine* 

ADDITIONAL REQUIR£MENTS 

* Packaging ano storach Presem? in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

* USP Reference Standard* (11) 

USP Trazodone Hydrochforide RS 
USP Trazodone Related Compound C RS 
2-{3-[4-(4-Ch!orophenvd)piperazin-l *yf]propyJH1 ,2, 
4]triazolo[4,3-a]pyridin3(2H)-one hydrochloride, 
C^CINsO - HCI 408 32 


Trenbolone Acetate 



CzoH 2 ^0 3 312.40 

E 5 tra- 4 , 9 , 11 -trien 3 -Gne, 1 7-(acetyloxy)-, (1 7/3)-; 

17/THydroxyestra-4,9,11 -trien-3-one, acetate [10161 - 34 - 9 ], 

DEFIN1TION 

Trenbolone Acetate contains NLT 97*0% and NMT 103,0% 
of C 2 oHz 40 3i calailated on the dried basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained m the Assay . 


ASSAY 
* Procedurę 

DRuent: Acetonitrile, methanol, water, and acetic acid 
(36,5: 30: 33.5:0.1} 

Solution A: Acetonitrile, methanol, and water 
(36.5: 30: 33,5) 

Solution B: Acetonitrile and methanol (9:1) 

Mobile phase: See the gradient table below. 


Time 

(rolni 

Solution A 
(%1 

Solution B 
(%i 

0 

100 

0 

6 

100 

0 

16 

0 

100 

26 

0 

100 

26,1 

100 

0 

30 

100 

0 


Standard solution: 1 mg/mL of USP Trenbolone Ace¬ 
tate RS in Diluent, Sonieate, If necessary, to dissolve. 
Sampie solution: f mg/mL of Trenbolone Acetate in 
Diluent Sonicate, if necessary, to dissolve, 
Chromatographlc system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 229 nm 
Column: 4.6-mm x 10-cm; 3-pm packing Lt 
FI o w ratę: 1.0 mL/rmn 
Injection size: 5 pL 
System suitability 
Samples: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the percentage of Czo^O* in the portion of 
Trenbolone Acetate ta"ken: 

Result = (ru/r s ) x (C s /Cu) x 100 

r u = peak response of Trenbolone Acetate from the 
Sampie solution 

r s = peak response of trenbolone acetate from the 
Standard solution 

C s = eoncentration of USP Trenbolone Acetate RS in 
the Standard solution (mg/mL) 

Cg “ eoncentration of Trenbolone Acetate in the 
Sampie solution (mg/mL) 

Acceptance enterfa; 97*0%-103.Q%, on the dned basis 

IMPURIT1ES 

Inorgank ImpurEties 

■ Residue on Ignitjon (281): NMT 0.1% 

Organie Impurities 
* Procedurę 

Diluent, Solution A, Solution EJ, Mobile phase, Stan¬ 
dard sofutian, Sampie solution and Chromato- 
grap hic system: Proceed as directed in the Assay 
System suftability solution: 1 mg/mL of USP 
Trenbolone Acetate System Suitability Mixture RS in Dit 
uent Sonicate, if necessary, to dissofve. 

System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for trenbolone 
acetate related compound A and trenbolone acetate 
are 1.2 and 1 . 0 , respectively*] 

Suitability reguirements 

Resolution: NLT 3,0 between trenbolone acetate 
and trenbolone acetate related compound A, Sys¬ 
tem suita hi lity solution 

Column efficieney: NLT 8000 theoretrcal plates for 
the trenbolone acetate peak, System suitability 
solution 
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Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Trenbolone Acetate taken: 

Result = (100 x ru)/[(r$ + S) x F] 

ru - peak response of each impurity from the 
Sample solution 

r s = peak response of Trenbolone Acetate from 
Sample solution 

S = sum of the peak responses of each impurity, 
each divided by their respective response 
factor 

F = relative response factor (see Impurity Table J) 
Acceptance criteria 

lnaividual impurities: See Impurity Table 1. 

Tota! specifled and unspecified impurities: NMT 

2 * 0 % 

Reporting levet for impurities: NMT 0 10% 


Impurity Tobie 1 


Na me 

Relatlve 

Reten- 

tion 

Time 

Relative 

Re 

$ponse 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Trenbolone related com- 
Dound B J 

0.4 

1.04 

1.0 

Trenbolone related com- 
pound C h 

0.8 

1.10 

0.5 

Trenbolone acetate 

1.0 

_ 


Related compound A c 

1.2 

1.0 

0.5 

Any unspecitied impurity 

— 

1.00 (1 

0,5 


* Trenbolone. 

b Trenbolone acetate 17a-feomer. 

« Conjugdted dihydrotrenbolone acetate, or 11,12-dlhydrolfenbolone ace¬ 
tate. 

d Urtless determlned otherwise. 

SPECIFIC TESTS 

* Absorbance 

Sample solution: 100 mg/mL in dehydrated alcohol 
Spectrometric conditions 
{See Ultraviolet~Visible Spectroscopy <857}.) 

Analytical wavelengih: 440 nm 
Celi: 2 cm 

Blank: Dehydrated alcohol 
AnaEysis 

Sam pies: Sample solution and Blank 
Acceptance criteria: NMT 0.3 

* Optical Rotation, Spedfic Rotation (7815): +39 d to +43° 

Sample solution: 5 mg/mL in methanoł 

* Loss ON Dryinc (731): Dry a sample in a vacuum at 60° 
for 2 fi: it loses NMT 0*5% of its weight, 

APDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers, 
and storę tn a refrigerator. 

* Labelinc: Label it to indicate that it is for veterinary use 
only. 

* USP REFERENCE Standards (II) 

USP Trenbolone Acetate RS 

USP Trenbolone Acetate System Suitability Mixture R5 
Mixture containing trenbotone and conjuaated dihydro¬ 
trenbolone acetate in a matrix of trenbolone acetate. 


Tretinoin 


y r* r*l 


300.44 

Retinoic acid; 

all-trons-Retinoic acid [302-79-4]. 

DEFINITION 

Tretinoin contains NLT 97.0% and NMT 103.0% of tretinoin 
(C^oHiaOj), calcu lated on the dried basis. 

Avoid exposure to strong light, and use low-actinic glass- 
ware in the performance of the foliowi ng procedures, 

IDENTIFICATION 

• A. INFRARED ABSORPTlON <197M> 

• B. Ultraviolet Absorption (197U) 

Analytical wavelength: 352 nm 
Medium: Dtlute 1 mL of 0.01 N hydmchloric acid with 
isopropyl alcohol to 1000 mL. 

Sample solution: 4 |ig/mL in Medium 
Acceptance criteria: Absorptivities do not differ by 
morę than 3.0%, calculated on the dried basis. 

ASSAY 

• Procedurę 

Sample: 240 mg of Tretinoin 
Titrimetrk system 
Modę: Direct titration 
Titrant: OJ N sodium methoxide VS 
End point detection: Visual 
Analysis: DissoIve the Sample in 50 mL of dimethyl- 
formamide, and add 3 drops of a 1 -in-100 solution of 
thymol blue in dimethylformamide. Ti tratę with 77franf 
to a greenish endpoint. Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N 
sodium methoxide is equivalent to 30.04 mg of treti¬ 
noin (CaohhsOj). 

Acceptance criteria: 97.0%-103.0% on the dried basis 

IMPURITIES 

■ Residue on iGNrnoN (281): NMT 0.1% 


Dełete the following: 

•• Heaw Metals, Methad II (231): 20 ppm* fornal 
• Limit df Isotretinoin 

Mobile phase: Isooctane, isopropyl alcohol, and glacial 
acetic acid (99.65: 0.25: 0.1} 

System suitability stock solution: 250 pg/mL of USP 
Tretinuin RS in isooctane prepared as follows. Dissoive a 
quantity of USP Tretinoin RS in a minimum amount of 
methylene chloride, and add a suitable amount of iso¬ 
octane to the known concentration. 

Standard stock solution: 250 pg/mL of USP Isotreti- 
noin RS in isooctane prepared as follows. D]$solve a 
guantity of USP Isotretinoin RS in a minimum amount 
of methylene chloride, and add a suitable amount of 
isooctane to the known concentration. 

System suitability solution: Transfer 5 mL of Standard 
stock solution into a 100-mL volumetric fiask, and add 
System suitability stock solution to volume. 

Standard solution: 12.5 pg/mL of USP Isotretinoin RS 
in isooctane from Standard stock solution 

Sample solution: Transfer 25 mg of Tretinoin into a 
100-mL volumetric fiask. Dissolve in a minimum 
amount of methylene chloride, and add isooctane to 
Yolume. 
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Chromatographk system 

(See Chromatografy (621), System Suitability.) 

Modę: tC 

Detector: UV 352 nm 
Column: 4,0-mm x 25-cm; paeking L3 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sam ple: System suitability solution 
[NOTĘ—The relative retention times for isotretinoin and 
tretinoin are about 0.84 and 1.00, respectitfely,] 
Suitability requirements 
Resolution: NLT 2.0 between isotretinoin and 
tretinoin 

Relative standard deviation: NMT 2,0% for the iso¬ 
tretinoin peak 
Analysis 

Sam pies: Standard solution and Sample solution 
CaIculate the percentage of isotretinoin in the portion 
of Tretinoin taken: 

Result = (ry/rO x (O/Cy) x 1 00 

fu = peak response of isotretinoin from the Sample 
solution 

fi - peak response of isotretinoin from the 
Standard solution 

Cj - concentration of USP Isotretinoin RS in the 
Standard solution (jig/mL) 

Cy = concentration of Tretinoin in the Sample 
solution (pg/mL) 

Acceptance criterla: NMT 5,0% 

SPECIFIC TESTS 
■ Loss on Drying (731) 

Analysis: Dry a sample under vacuum at room temper¬ 
aturę for 16 h. 

Acceptance crlteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
preferabiy under an atmosphere of an inert gas, pro- 
tected from light, 

O USP Riference Standards (11) 

USP Isotretinoin RS 
USP Tretinoin RS 


Tretinoin Cream 


DEFINITION 

Tretinoin Cream contains NLT 90,0% and NMT 120,0% of 
the labeled amount of tretinoin (CaoHzsOj). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtarned in the Assay , 

ASSAY 

* Procedurę 

Avoid exposure to strong light, and use low-actinic glass- 
ware in the performance of the foliowing procedurę, 

Use stabiiized tetrahydrofuran in the preparation of the 
Standard solution ano the Sample solution. 

Diiuted phosphoric add: Dilute 10 mL of phosphoric 
acid wkh water to 100 mL, 

Buffer: 1.38 g/L of monobasic sodium phosphate in 
water. Ad (ust with Diiuted phosphoric acid to a pH of 
3.0, 


Diluent A: Water and Diiuted phosphoric acid {9:1) 
Diluent B: Tetrahydrofuran and Diluent A (3:2) 

Mobile phase: Tetrahydrofuran and Buffer (42:58) 
Standard stock solution: 0.4 mg/ml of USP Tretinoin 
RS in tetrahydrofuran 

Standard solution: 4 ug/mL of USP Tretinoin RS in Dilu¬ 
ent B from Standard stock solution 
Sample stock solution: Nominally 20 ug/mL of treti¬ 
noin in tetrahydrofuran prepared as Follows. Transfer a 
guantity of Cream, equivalent to 1,0 mg of tretinoin, 
into a 50-mL volumetnc fiask, and add 20.0 mL of tet¬ 
rahydrofuran. Shake the fiask to disperse the cream, di¬ 
lute with tetrahydrofuran to volume, mix, and fi Eter if 
necessary, 

Sample solution: 4 jig/mL of tretinoin in Diluent B from 
Sample stock solution 
Chromatographk system 
(See Chromotogropny (621), System Suitability ,) 

Modę: LC 

Detector: UV 365 nm 
Column: 3,9-mm x 15-cm; 4-pm packtng LI 
Flow ratę: 1 mL/min 
Injection vo Jurne: 25 \iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Reiative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of treti¬ 
noin (CicH^Cy in the portion of Cream taken: 

Result = (rufri) x (CdCu) x 100 

r u = peak response from the Sample solution 

r% ^ peak response from the Standard solution 

Cs = concentration of USP Tretinoin RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of tretinoin in the 
Sample solution (mg/rnL) 

Acceptance criterla: 90.0%-l 20,0% 

PERFORMANCE TESTS 

« Minimum Fill (755): Meets the requirements 

ADDITIONAL REQUI REMENTS 

• Packaging and Storage: Preserve in collapsible tubes or 
in tight, fight-resistant containers, 

• USP Reference Standards (11) 

USP Tretinoin RS 


Tretinoin Gel 


DEFINITION 

Tre:inoin Cel contains NLT 90.0% and NMT 1 30.0% of the 
labeled amount of C 2 oH 2 8 0 

IDENTIFICATION 

* The retention time of the major peak in the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 

tained in the Assay * * 

ASSAY 

• Procedurę 

[Notę—A void exposure to strong light, and use low-ac¬ 
tinic glassware En the performance of the following 
procedurę.] 

Mobile phase: Prepare a m;xture of aceton itrile and 
water (17:3). Add 5 mL of glaciaf acetic acid to each L 
of the mixture, mix wefl, filter, and degas. 
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Standard solution: 0.02 mg/mL of USP Tretinoin RS In 
methanol, [Notę—S onicate If needed.] 

Sample solution: Transfer Tretinoin Gel, egulva!ent to 
2 mg of tretinoin, fo a 100-mL volumetnc fiask. Add 
about 70 ml of methanol, sonicate with intermlttent 
shaking for 30 min, and diEute with methanol to vol- 
ume, Centrlfuge a portlon of this solution at 3000 rpm 
for 10 min. Use the dear supernatant 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Mode: LC 

Detector; UV 353 nm 
Column: 4.6- mm x 15-cm; 5-pm packing LI 
FJow ratę: 1.5 mL/min 
I n l ection size: 20 |lL 
Autosampler temperaturę: 15 a 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

TaiEing factor: NMT 2.0 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CmhbaOz in the portion 
of Gel taken: 

Result - (ru/rs) x (C s /Qj) x 100 

r y - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Tretinoin RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of tretinoin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-1 30.0% 

PERFORMANCE TE5T5 

* Minimum Fill (755); Meets the reguirements 

ADDJTIONAL REQUIREM£NTS 

« PACKAGING and STORAGE: Preserve in tight containers, 
protected from light. 

* USP Reference Standards (11) 

USP Tretinoin RS 


Tretinom TbpicaB SoButBon 

DEFIN1TION 

Tretinoin Topical Solution is a solution of Tretinoin in a suita- 
ble nonagueous, hydrophilic solvent. ft contains NU 
90.0% and NMT 135.0% of the labeled amount of treti¬ 
noin (CioHzg0 2 ) (w/w). 

IDENT1FIICATION 

c A* 

Sample solution: Mix 5 mL of Topical Solution and 
5 ml of water. 

Acceptance criteria: A volum!nous yellow precipltate is 
formed. 

* B 

Sample solution: Proceed as directed for the Sample 
solution in the Assoy. 

Analysis: Measure the absorbance between 300 and 
450 nm, 

Acceptance criteria: The Sample solution exhfbits max- 
ima and minima at Lhe same wavelengths as that of a 
similar solution of USP Tretinoin RS, concomltantfy 
measured. 


ASSAY 
« Procedurę 

Avoid exposure to strong light, and use low-actinic 
giassware. 

Acidified isopropyl alcohol: Di lute 1 ml of 0.01 N by- 
drochloric acid with isopropy! alcohol to make 
1000 mL 

Standard solution: 3.75 jug/mL of USP Tretinoin RS in 
Acidified isopropy! alcohol 

Sample solution: Nominally 3.75 pg/mL of tretinoin in 
Acidified isopropyi alcohol from Topical Solution 
Instrumental conditions 
Modę: UV 

Analytical waveiength: 352 nm 
Celi: 1 cm 

Blank: Acidified isopropy! alcohol 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of treti- 
noln (C^HzaO*) in the portion of Topical Solution 
taken: 

Resuit = (A 0 /Ai) x (Q/C u ) x 100 

A u = absorbance of the Sample solution 
A s ~ absorbance of the Standard solution 
Cs = concentration of USP Tretinoin RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of tretinoin in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-! 35,0% 

OTHER COMPONENTS 

® Alcohol Determination (611): 90.0%-110.0% of the la¬ 
beled amount of alcohol (C 2 H 5 OH) 

ADDITIONAL REQUIREMENTS 

o Packaging AND Storage: Preserve in tight, light-resistant 
containers. 

D USP Reference Standards (11) 

USP Tretinoin RS 


Triacetin 


C,H t4 O fi 218.21 

1,2,3-Propanetriol trracetate; 

Triacetin; 

Glyceryl triacetate [102-76-1], 

DEFINITGON 

Triacetin contains NLT 97.0% and NMT 100.5% of CgHnO*, 
cafculated on the anhydrous basis. 

IDENTIFICATION 
* A. Inerared Absorption (197F) 
o B. 

Sample solution: Dllute the solution prepared in the 
Assay to 10 mg/mL in 0.5 N alcohoiic potassium 
hydroxtde. 

Acceptance criteria: The solution meets the require- 
ments of Identification Tests—General (191), Acetale, 









ASSAY 

* Procedurę 

Sample: 1 g 
Titrimetric system 

(See Titrimetry (541)*) 

Modę: Residua! titratron 

Titrant: 0*5 N alcoholic potassium hydroxide V5 
Back-titrant: 0.5 N hydrochłork acid VS 
Endpoint detection: Visual 

Analysis: Transfer the Sample to a 250-mL boiling fiask. 
Ada 50*0 mL of Titrant , connect the fiask to a water- 
jacketed condenser, and reflux on a steam bath for 45 
min, swirling freguently. Cool, and add 5 drops of phe- 
nolphthalein TS* Titrate the excess alkali with Back-ti¬ 
trant Perform a blank determinatiom Each mL of Titrant 
is equivalent to 36,37 mg of triacetin (C^HhO*)* 
Acceptance criteria: 97.G%^1G0.5% on the anhydrous 
basts 

SPECIFIC TESTS 

* SPECIFIC GRAVITY (841): 1 *152-1.158 

* Refractive Index (831): 1 429-1.430 

* ACIDITY 

Sample: 25 g 

Analysis: Dii u te the Sample with 50 ml of neutralized 
alcohol, add 5 drops of phenofphthalein TS, and add 
1,0 mL of 0,020 N sodium hydroxide. 

Acceptance criteria: The pilik color of the mixture per- 
sists for 15 $« 

* Watir Determination, Method i (921): NMT 0,2% 

ADDITlONAl REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 

* USP reference Stan dar ds <11) 

USP Triacetin RS 


Triamcinolone 



C 21 H 27 F0 6 394,43 

Pregna-1,4-diene-3,20-dione, 94luoro-11,16,17,21- 
tetrahydroxy~, (11 /3,16a). 

9-Fluoro-l 1 j3,16ct,17,21-tetrahydroxypregna-1,4-diene-3,20- 
dfone [124-94-7], 

» Triamcinolone contains not less than 97.0 per- 
cent and not morę than 102*0 percent of 
C 21 H 27 FO 6 , calcufated on the dried basts* 

Packaging and storage —Preserve in well-dosed contain- 
ers, 

USP Reference standards (11)— 

USP Triamcinolone RS 

Identification^* 

A: tnfrared Absorptian (197K>* 

B: Ultravioiet Absorptian (197U)— 

Solution: 20 pg per mL, 

Medium: methanoi. 

Absorptivities at 238 nm, calculated on the dried basis, do 
not differ by morę than 3,Ó%* 

Specific rotation (781S): between +65° and +72°* 

Test solution: 2 mg per mL, in dlmethylformamide, 

Loss on drying (731)—Dry it in vacuum at 60° for 4hours: 
it loses not morę than 2,0% of its weight. 


Residue on ignition (281): 0*5%. 


Delete the fotlowłng: 

# Heavy metałs, Method II (231 ): 0.0025%, # (mcm \%n 20 m 

Assay— 

Mobile phose —Prepare a deaassed solution containing 
about 60 volumes of methanofand 40 volumes of water 
such that the retention times for triamcinolone and hydro- 
ccrtisone are about 5 and 10 mmutes, respectively. 

Intemal standard solution— Dissolve hydrocortisone in Mo¬ 
bile phase to obtain a solution having a concentration of 
about 0.3 mg per mL, 

Standard preparation— Transfer about 10 mg of USP Tri¬ 
amcinolone RS, accurately weighed, to a 50-mL volumetric 
fiask, dissolve in intemal standard solution , dilute with the 
same solvent to volume, and mix, 

Assay preparation —Usrng about 10 mg of Triamcinolone, 
accurately weighed, prepare as directed under Standard 
preparation. 

Chromatographk system (see Chromatography (621))—The 
fiquid chromatograph is eguipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packlng LI. 

The flow ratę is about i.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the relative standard deviation for 
replicate injections is not morę than 2.0%, and the resolu- 
tion factor between triamcinolone and hydrocortisone is not 
less than 3.0* 

Procedurę—Separately inject equa! volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
Ehe chromatograph by means of a suitable microsyringe or 
sampling valve, record the chromatograrm, and measure 
the responses for the major peaks. Calculate the quantity, in 
mg, of C^iH^FO* in the portion of Triamdnofone taken by 
the formula: 

50 C(R U /Ri) 

in which C ts the concentration, in mg per mL, of USP Tri¬ 
amcinolone RS in the Standard preparation , and Ru and R* 
are the peak response ratios of triamcinolone to hydrocorti¬ 
sone obtained from the Assay preparation and the Standard 
preparation , resp ect i vely, 


Triamcinolone Tablets 


» Triamcinolone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeletl amount of C 21 H 27 FO 6 . 

Packaging and storage —Preserve in well-dosed contain- 
ers, 

USP Reference standards (11)— 

USP Triamcindone RS 

Identification —Powder a number of Tablets, equivalent to 
about 25 mg of triamcinolone, and digest with 25 mL of 
acetone for 15 minutes. Filter through a fine-porosity, 
sintered-glass filtering funnel into about ]00mL of solvent 
hexane, swirl the liquid, and allow to stand for 30 minutes, 
Collect the crystals that form, wash the crystals with three 
10-mL portions of water followed by 2 mL of acetone, and 
dry at 60° for 1 hour: the dried crystals so obtained respond 
to Identification test A under Triamcinolone. 
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DissoJuticm (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL, 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of Czt^FOs dissolved 
by employing UV absorption at the wavelength of maxi- 
mum absorbance at about 238 nm on filtered portions of 
the solution under test, suitably diluted with Dissolution Me¬ 
dium, in comparison with a Standard solution having a 
known concentration of USP Tnamdnolone RS in the same 
Medium . 

Tolerances^N ot less than 75% (Q) of the iabeled amount 
of C 2i H27F0 6 is dissolved in 45 minutes. 

Uniformity of tfosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase , internai standard solution, Standard prepara- 
don , and Chroma tog raphic system —Prepare as directed in 
the Assay under Tnamdnolone. 

Assay preparation— Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivatent to about 10 mg of tnamdnolone, to 
a suitable Container, Add 50.0 mL of fnternal standard sotu- 
tion, and shake vigorously by meehanrca! means for 10 min¬ 
utes. Centrifuge for TO minutes or until a elear supernatanf 
is obtained. 

Protedure-^roceed as directed for Procedurę in the Assay 
under Tnamdnolone. The relative retention times are about 
1.0 for triamcinolone and 1,9 for hydrocortisone. Calculate 
the quantfty, in mg, of C z M 2 ?PO ó in the portion of Tablets 
taken by the formula: 

50 ClRu/Rs) 

in which the terms are as defined tberem. 


TriamcimoloRie Acetonide 



C 2 4H 3 iFO, 434.50 

Pregna~1,4-diene-3,20-dione, 9-fluoro~1 1,21 -dihydroxy- 
16,17-[(l -methylethy|jdene)bis(oxy)]-, (11 /3,1 Sol)-. 
9-Fluoro-l 1/3,1 6c/,l 7,21 -tetrahydroxypregna-1,4-diene-3,20- 
dione cydic 1 6,1 7-acetal with acetone [76-25-5]. 

» Triamcinolone Acetonide contains not less than 
97.0 percent and not morę than 102.0 percent of 
C24H31FO^, calculated on the dried basis. 

Packagiog and sto ragę—Preserve in well-dosed contain- 
ers. Storę at 25°, excursions permitted between 1 5 q and 
30°. 

USP Reference standards (11)— 

USP Huoxymesterone R5 
USP Triamcinolone Acetonide RS 

Identification— 

A: Infrared Absorption (197K): recrystallized from melha- 
noL 


B: U!traviolet Absorption <197U)— 

Solution: 20 jig per mL. 

Medium: methanoL 

Specific rotation (781S): between +118° and +1 30 q . 

Test solution: 5 mg per mL, in dimethylformamide. 

Loss on drying (731)—Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 1.5% of jts weight. 

Delete the following: 

*Heavy metals— Carefully ignlte 1,0q in a muffle furnace 
at about 550 c until thoroughly charred. Gool, add to the 
contents of the crudble 5 drops of suffuric acid and 2 mL of 
nitric acid, cautiously beat until reaction has ceased, then 
ignite in a muffle furnace at 500* to 600* until the carbon is 
entirely burned off. Cool, add 2 mL of hydrochloric add, 
and slowly evaporate on a steam bath to dryness. Moisten 
the residue witn 1 drop of hydrochloric acia and 5 mL of 
hot water, and digest for 2 minutes. Add 1 drop of phenol- 
phthalein TS, then add 6 N ammonium hydroxide dropwise 
until the reaction is alkaline. Render the solution acid with 
1 M acetic add, then add 1 mL of excess, transfer to a 
beaker, and add water to make 10 mL. Pipet 2.5 mL (equiv- 
alent to 25 pg of lead) of Standard Lead Solution {see Lead 
(231)) into a second beaker, add 3 mL of water and 1 drop 
of phenofphthalein TS, render just alkaline with 6 N ammo¬ 
nium hydroxide, then render acid with I N acetic acid, and 
add 1 mL in excess. Dilute with water to 10 mL. To each 
beaker add 5 mL of freshly prepared hydrogen suiflde TS, 
m x, and allow to stand for 5 minutes. Pass each solution 
througli a separate, acid-resistant, white, plain membranę 
filter of 0.22-jjm porę size and 25 mm in diameter, colłect- 
ing the predpitates on the filter disks: the color of the pre- 
cipitate from the solution under test is not darker than that 
from the contro!. The heavy metals limit es 0.0025%,© 

CSiromafographic pojnty— 

Mobile phase—Prepare a filtered and degassed mixture of 
water and acetonitrile (17:8). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Test solution —Transfer about 25 mg of Tnamdnolone 
Acetonide, accurately weighed, to a 50-mL volumetnc fiask; 
dissolve in 25 mL of methanol, shake vigorously to aid disso¬ 
lution; dilute with Mobile phase to volume; and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eciuipped with a 254-nm detector 
and a 3.9-mm x 30-tm column that contains packing LI. 

The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Test solution, and record the peak responses as directed 
for Procedurę: the resolution, R , between triamcinolone 
acetonide and any impurity peak is not less than 1.0. 

Procedurę —Inject about 20 pL of the Test solution into the 
chromatograph, record the chromatogram for not less than 
four times the retention time of triamcinolone acetonide, 
and measure afl of the peak responses. Caiculate the per- 
centage of each impurity in the portion of Triamcinolone 
Acetonide taken by the formula: 

100 (n/ri) 

in which n is the peak response for each impurity; and r s is 
the sum of the responses of alf the peaks; not morę than 
0.3% of any Endividual impurity is found, and not morę 
than 0.8% of total impurities is found. 

Assay— 

Mobile phase—Prepare a solution of acetonitrile in water 
containing approximately 30% (v/v) of acetonitrile. 

Interna! standard soiution —Dissolve USP Fluoxymesterone 
RS in methanol to obtain a soiution having a concentration 
of about 50 pg per mL. 
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Standard preparation—Q\ssoWe an accurately weighed 
ouantity of USP Triamdnotone Acetonide RS in !ntemal stan¬ 
dard solution to obtain a solution having a known concen- 
tration of about 75 pg per ml, Mix an accurately measured 
vo!ume of the resulting solution with an egual voIume of 
Mobile phase to obtain a Standard preparauon containing 
about 37.5 pg of USP Triamcinolone Aceton ide RS per mL 

Assoy preporotion —Using about 37 mg of Triamcinolone 
Acetonide, accurately weigned, proceed as directed for Stan¬ 
dard preporotion. 

Procedurę —Introduce equal volumes (between 15 pL and 
25 pL) of the Assay preparation and the Standard preparation 
into a high-pressure liquid chromatograph (see Chromatog- 
raphy (621)} operated at room temperaturę, by means of a 
suitable microsyringe or sampling valve. Adjust the operat- 
ing parameters with Mobile phase on the column so that the 
separation of triamcinolone acetonide and interna! standard 
is optimized, with a retention time of about 14.5 minutes 
for triamcinolone acetonide, Typicaliy, the apparatus is fitted 
with a 4-mm x 30-cm column containing packing LI and is 
equipped with a UV detector capable of monitoring absorb- 
ance at 254 nm, and a suitable recorder. In a suitable chro¬ 
ma togram, the coeffident of variat!on for five replicate injec- 
tions of a single spedmen is not morę than 3.0%; and the 
resolution factor, R (see Chromatography (621)), between 
the peaks for triamcinolone acetonide and fluoxymesterone 
is not less than 2,0, Measure the heights of the internal 
standard and triamcinolone acetonide peaks at the same re¬ 
tention times obtained from the Assay preparation and the 
Standard preparation. Calculate the quantity, in mg, of 
C 24 HjtFQ$ in the portion of Triamcrnolone Acetonide taken 
by the formula: 

1G0OC(/Wffs) 

in which C is the concentration, in mg per mL, of USP Tri¬ 
amcinolone Acetonide RS in the Standard preparation; and 
Ru and /? 5 are the ratios of the peak heights of triamcinolone 
acetonide to the internal standard obtained from the Assay 
preparation and the Standard preparation , respectively. 


Triamcinolone Acetonide Topicai 
Aerosol 


» Triamcinolone Acetonide Topicai Aerosol is a 
solution of Triamcinolone Acetonide in a suitable 
propellant in a pressurized Container. It contains 
not less than 90*0 percent and not morę than 
115.0 percent of the labeled amount of 
CwH 31 FO*. 

Packaging and storage— Preserve in pressurized contain- 
ers, and avoid exposure to excessive heat 

USP Reference standards (11)—* 

USP Triamcinolone Acetonide RS 

Identification— Apply 20 pL of a solution prepared as di¬ 
rected for Assay preparation in the Assay but without the 
addition of the Interna! standard solution, and 20 pL of a 
solution of USP Triamcinolone Acetonide RS rn methanol 
containing 30 pg per mL, to a linę paraJlel to and about 
1 *5 cm from the bottom edge of a thrn-layer chromato- 
graphic piąte (see Chromatography (62 1}) coated with a 
0.25-mm layer of chromatograph ic silica gel. Proceed as di¬ 
rected in the Identification test under Triamcinolone Acetonide 
Cream, beginning with "Place the pfate in a developing 
cham ber/' The spedfied re suit is obtained. 

Microbial enumeratfon tests (61) and Tests for sped¬ 
fied microorganisms (62)—It meets the regulrements of 


the tests for absence of Staphylococcus aureus and Pseudo - 
monas oeruginoso. 


Change to read: 

Other reąuirements—It meets the requirements for Pres - 
surę Test , Minimum Fili , and Leakage Test under * Topicai 
Aerosols (603)* {CN 1 
Assay— 

Mobile phase —Prepare a degassed solution of water and 
acetonitrile (70:30). 

Internal standard solution- —Disso!ve fluoxymesterone in 
methanol to obtain a solution having a concentration of 
about 25 pg per mL 

Standard preporotion—Dissolve an accurately weighed 
quantity of USP Triamcinolone Acetonide RS in methanol to 
obtain a solution having a concentration of about IGOpg 
per mL. Transfer 15.0 mL of thls solution to a 50-mL volu* 
mętne fiask, add 25.0 mL of Internal standard solution, dilute 
with methanol to volume, and mix. This solution has a 
known concentration of about 30 pg per mL* 

Assay preparation —Fit the valve of a previously weighed 
Triamcinolone Acetonide Aerosol Container with a suitable 
tubę assembly so that the contents can be sprayed directly 
into the bulb portion of a 100-mL volumetric fiask contain¬ 
ing 50.0 mL of Internal standard solution and 20 mL of 
methanol. Spray a portion of the contents, equivalent to 
about 3 mg of triamcinolone acetonide, into the fiask, deter- 
mining the exact amount sprayed by difference. Place in a 
sonie bath for about 5 minutes to expel the propellant DI- 
lute with methanol to volume, and mix. [notę— The propeh 
lant is extremely flammable* When evaporating, observe 
proper precautions and work under an exploston-proof 
hood.] 

Procedurę —Introduce equal volumes (between 15pL and 
25 pL) of the Assay preparation and the Standard preparation 
into a chromatograph (see Chromatography (621)} operated 
at room temperaturę and fitted with a 3.9-mm x 30-cm 
column, packed with packing LI, and equipped with a 
254-nm detector. Adjust the opera ting parameters and the 
Mobile phase composition such that the separadon of triam¬ 
cinolone acetonide and internal standard is optimized, with 
a retention time of about 14 minutes for triamcinolone 
acetonide. In a suitable system, the relative standard devia- 
tion for five replicate injections of the Standard preparation is 
not morę than 3,0%. Measure the responses of the internal 
standard and triamcinolone acetonide peaks at the same re¬ 
tention times obtained from the Assay preparation and the 
Standard preparation. Calculate the guantity, in pg, of 
Cj-iHjiFOń in the portion of Topicai Aerosol taken by the 
formula: 

100 CLRu/Rd 

in which C is the concentration, in Lig per mL, of USP Triam¬ 
cinolone Acetonide RS in the Standard preparation, and Ru 
and R s are the ratios of the peak responses of triamcinolone 
acetonide to internal standard obtained from the Assay prep - 
ambon and the Standard preparot/o/7, respectively. 


Triamcinolone Acetonide Cream 


» Triamcinolone Acetonide Cream is Triamcino¬ 
lone Acetonide in a suitable cream base. It con¬ 
tains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
C 2 4H 3 iF0 6 . 
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Packaging and storage —Preserve m tight contalners. 

USP Reference standards (11)— 

USP Trramcinolone Acetonide RS 

Identifkatfon^Place a 2-g quantrty of Cream in a conical 
fiask, add 50 ml of chloroform and 15 g of anhydrous so¬ 
dium sulfate, and swirl to dissolve the specimen. Filter the 
solution and clarify the filtrate, if necessary, by the further 
addition of anhydrous sodium sulfate and a second filtra- 
tion. Evaporate the filtrate to near dryness, and dissolve the 
residue in chloroform to obtain a solution containing about 
100 pg per mL Apply 10 jllL of this solution and 10 jaL of a 
solution of USP Triamdnolone Acetonide RS in chloroform 
containing 1Q0j.Lg per mL, on a linę paralfel to and about 
1.5 cm from the bottom edge of a thin-Jayer chromato- 
graphic piąte (see Chromatogrophy (621)) coated with a 
0.25-mm layer of chromatographic silica gel. Place the pfate 
in a developing cham ber containing and eguilibrated with a 
mixture of chloroform, benzene, and methanol (100:40:20). 
Develop the chromatogram until the sofvent front has 
moved about 12 cm above the tine of application. Remove 
the piąte, allow the solvent to evaporate, and spray with a 
mfxture of equal volumes of sodium hydroxide solution (1 
in 5) and a 1 In 500 solution of blue telrazolium in metha- 
noi: the intensity of the blue color and the of the spot 
obtained with the solution under test are similar to those of 
the spot obtained with the Standard solution. 

Microbiai enumeration tests <61) and Tests for speci- 
fied mkroorganfems <62)—lt meets the requirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
monas aeruginoso , 

Minimum fili <755): meets the requirements* 

Assay— 

Mobile phase —Prepare a solution of acetonitrile in water 
containing approximately 30% (v/v) of acetonitrile. 

Internat standard solution —Dissolve fluoxymesterone in 
isopropyl alcohol to obtain a solution having a concentra* 
tion of about 50 pg per ml. 

Standard preporation —Dissolve an accurately weighed 
guantity of USP Triamdnolone Acetonide RS in Interna! stan¬ 
dard solution to obtain a solution having a Icnown toncen- 
tration of about 75 pg per mL. Mix an accurately measured 
volume of the resulting solution with an equal volume of 
Mobile phase to obtain a Standard preporation containing 
about 37.5 pg of USP Triamdnolone Acetonide RS per mL. 

Assay preporation —Transfer an accurately weighed quan- 
tity of Cream, equivalent to about 1.5 mg of triamdnolone 
acetonide, to a screw-cap tubę. Add 20.(3 mL of Internal 
standard solution, and cap securely. Heat for 5 minutes at 
60°, then swirl vigorousfy for not less than 30 seconds, Re- 
peat the heattng and swirling seguence three times. Coo! in 
a methanol-ice oath for 15 to 20 minutes, then centrifuae 
for 15 minutes at -5°. Dilute an accurately measured voT- 
ume of the supematant with an equal vofume of Mobile 
phase. Cnol in a mpfhanohire hath fnr 10 to 1 5 minutes, 
with occasional agitation. Filter first through a pledget of 
glass wool or a prefilter disk and then through a 0.45-pm 
porosity membranę to obtain a elear solution. 

Procedurę —introduce equai volumes (between 15 and 
25 pL) of the Assay preporation and the Standard preporation 
into a high-pressure liguid chromatograph (see Chromatog- 
raphy (621)), operated at room temperaturę, by means of a 
suitable microsyringe or sampling vaive, Adjust the operat- 
ing parameters witn Mobile phase on the column, such that 
the separatron of trramcinolone acetonide and intemal stan* 
dard rs optrmized, with a retention time of about 14.5 min¬ 
utes for triamdnolone acetonide. Typically, the apparatus is 
fitted with a 30*cm x 4~mm column containing packing LI, 
and is eąuipped with a UV detector capable ot monitoring 
absorbance at 254 nm, and a suitable recorder. In a suitable 
chromatogram, the coefficient of variation for five rep lica te 
injections of a single spęd men is not morę than 3.0%, and 
the resolution factor, R (see Chromatogrophy (621)), b£- 


tween the peaks for triamcinolone acetonide and fluoxymes- 
terone is not less than 2.0. Measure the heights of the inter- 
nal standard and triamcinolone acetonide peaks, atthe 
same retention times obtained from the Assay preporation 
and the Standard preporation. Calculate the quantity, in mg, 
of ChHuFO< in the portion of Cream taken by the formula: 

40 C(/W R s ) 

in which C is the coneentration, in mg per mL, of USP Tri¬ 
amcinolone Acetonide RS in the Standard preporation , and 
Ru and fl* are the ratios of the peak heights of triamcinolone 
acetonide to the Intemal standard obtained from the Assay 
preporation and the Standard preporation , respectively. 


Triamdnolone Acetonide Lotion 


» Triamcinolone Acetonide Lotion is Triamcino¬ 
lone Acetonide in a suitable lotion base. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
C24H31FO6. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Triamcinolone Acetonide RS 

Identification— lt responds to the Identification test under 
Triamdnolone Acetonide Cream . 

Microbiai enumeration tests <61) and Tests for speci- 
fied microorganisms (62)—ft meets the requirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
monas aeruginosa. 

Minimum fili (755): meets the requirements. 

Assay —Proceed with Lotion as directed In the Assay under 
Triamcinolone Acetonide Cream , except to read "Lotion" in 
place of "Cream" throughout. 


Triamcinolone Acetonide Ointment 

» Triamcinolone Acetonide Ointment is Triamcin¬ 
olone Acetonide in a suitable ointment base, lt 
contains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 

C24H31FO6. 

Packaging and storage —Preserve in well-cfosed contain¬ 
ers. 

USP Reference standards (11)“ 

USP Triamcinolone Acetonide R5 

Identification —Place 2 g of Ointment in a conicai Fiask, 
acd 5.0 mL of chloroform, and shake for 10 minutes. Add 
15 mL of alcohol, and shake for an addrtional 10 minutes. 
Filter the solution into a centrifuge tubę, and evaporate the 
filtrate to dryness. Dissolve the residue in alcohol to obtain a 
solution containing about 250 pg per mL, Apply 10 ).iL of 
this solution, and IOjllL of a solution of USP Triamdnolone 
Acetonide RS in alcohol containing 250 pg per mL, on a linę 
parallel to and about 1.5 cm from the bottom edge of a 
th n-layer chromatographic piąte (see Chromatogrophy 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel. Płace the piąte in a developinq chamber containing 
and equilibrated with a mixture of chloroform, benzene, 
and methanol (100:40:20). Develop the chromatogram until 
the solvent front has moved about 12 cm above the linę of 
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application, Remove the piąte, allow the solvent to evapo- 
rate, and spray with a mixture of equal volumes of sodium 
hydroxide solution (1 in 5) and a 1 in 500 solution of blue 
tetrazolium m methanol: the mtensity of the blue color and 
the Rf of the spot obtained from the solution under test are 
similar to those of the spot obtained from the Standard so¬ 
lution, 

Mkrobial enumeration tests <61) and Tests for speci- 
fied microorganisms (62) —it meets the reguirements of 
the tests for absence of Staphybcoccus aureus and Pseudo - 
monas aeruginosa. 

Minimum fili (755): meets the requirements. 

Assay —Prooeed with Ointment as directed in the Assay 
under Triamcinolone Acetonide Cream , except to read "Oint¬ 
ment" in place of "Cream" throughout. 


Triamcinolone Acetonide Dental Pastę 

» Triamcinolone Acetonide Dental Pastę is Triam¬ 
cinolone Acetonide in a suitable emollient pastę. 
It contains not less than 90.0 percent and not 
morę than 115.0 percent of tne labeled amount 
of Cs^H^iFOń. 

Packaging and storage —Preserve in tight contamers. 

USP Reference standards <11)— 

USP Triamcinolone Acetonide RS 

Identification— It responds to the Identification test under 
Triamcinolone Acetonide Cream. 

Mkrobial enumeration tests (61) and Tests for speci- 
fied microorganisms (62) —It meets the reguirements of 
the tests for absence of Staphybcoccus aureus and Pseudo - 
monas aeruginosa. 

Minimum fili (755): meets the reguirements. 

Assay— 

Mobile phase —Prepare as directed in the Assay under Tri- 
amdnolone Acetonide Cream . 

Internat standard solution and Standard preparation— Pre¬ 
pare as directed in the Assay under Triamcinolone Acetonide 
Cream . 

Assay preparation —Transfer an accurately weighed quan- 
tity of Dental Pastę, equivalent to about 1.5 mg of triamcin¬ 
olone acetonide, to a screw-cap tubę, Add 20.0 mL of Inter- 
nal standard solution, cap, and place In a sonie bath for 15 
to 20 minutes, Place in a water bath at 70° for 5 minutes, 
then swirl for 1 minutę, Repeal the heating and swirlmg se- 
auence once. Cool in an ice-methanol bath for 15 minutes, 
then centrifuge for IG minutes at -5°. Mix an accurately 
measured vofume of the supernatant with an equal voJume 
of Mobile phase. Place in an ice-methanol bath for 15 min¬ 
utes, then centrifuge for 15 minutes. Draw off and discard 
the upper phase, Hlter the lower phase to obtain a dear 
solution, 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Triamcinolone Acetonide Cream. 


Triamcinolone Acetonide Nasal Spray 

DEF1NITION 

Triamcinolone Acetonide Nasal Spray is an aqueous suspen- 
sion of Triamcinolone Acetonide. It is supplied in a form 
suitable for nasal admimstration, It contains NLT 90.0% 
and NMT 110.0% of the labeled amount of triamcinolone 
acetonide (Cj-jHjiFOa}* 


IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffer A: 3.4 g/L of monobasic potassium phosphate 
prepared as forlows. Dissolve 3,4 g of monobasic potas¬ 
sium phosphate in 900 mL of water, adjust with 5 M 
sodiurn hydroxide to a pH of 7.0, and difute with water 
to 1000 mL. 

Buffer B: 3,4 g/L of monobasic potassium phosphate 
prepared as follows. Dissolve 3.4 g of monobasic potas¬ 
sium phosphate tn 900 mL of water, adjust with phos- 
phoric aerd to a pH of 3,0, and difute with water to 
1000 mL. 

Solution A: Acetonitrile and Buffer A (2 7.5: 72,5) 
Solution B: Acetonitrile and Buffer A (60:40) 

Mobile phase: See Table h 


Ta Ule 1 


Time 

(min) 

Solution A 

Soiution S 

(%1 

0 

100 

0 

30 

60 

40 

30.1 

0 

100 

44 

0 

100 

44.1 

100 

0 

52 

100 

0 


Diluent: Acetonitrile and Buffer B {27.5: 72.5) 

Standard stock solution: 0.4 mg/mL of USP Triamcino- 
lone Acetonide RS in acetonitrile, Sonication for 15 min 
may be used to effect the complete dissolution. 

System suitability stock solution: 0.04 mg/mL of USP 
Triamcinolone Acetonide Refated Compound B RS and 
USP Triamcinolone Acetonide Related Compound C RS 
m Diluent 

System suitability solution: 40 jug/mL of USP Triamcin¬ 
olone Acetonide RS and 0.8 pg/mL each of USP Triam¬ 
cinolone Acetonide Related Compound B RS and USP 
Triamcinolone Acetonide Related Compound C RS in 
suitable volumes of Standard stock solution and System 
SUitability stock solution in Diluent 
Standard solution: 40 pcj/mL of USP Triamcinolone 
Acetonide RS from Standard stock solution in Diluent 
Sample solution: Nominally 40 pg/mL of triamcinolone 
acetonide prepared as follows. Transfer a portion of the 
Nasal Spray, equivalent to 4 mg of triamcinolone aceto¬ 
nide, to a IGO-mL yolumetric fiask. Dissolve in 28 mL of 
acetonitrile with the a id of sonication. Allow to cool to 
room temperaturę and dilute with Buffer B to volume. 
Centrifuge and use the elear supernatant. 
Chromatographic system 
(See Chromatogropny <621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Cofumn temperaturę: 40° 

Tlow ratę: 0,75 mL/min 
Injection volume: 100 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 4 for the relative retention times.] 
Suitability reąuirements 

Resofution: NLT 3.0 between triamcinolone aceto¬ 
nide related compound C and triamcinolone aceto¬ 
nide related compound B; NLT 3,0 between triamcin¬ 
olone acetonide related compound B and 
triamcinolone acetonide, System suitability solution 
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Tailing factor: NMT 13 for trlamcinoione acetonlde. 
System suitability solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of tri- 
amcinolone acetonlde (C24HiiFÓ 6 ) rn the portion of 
Nasaf Spray taken; 

Resuft = (r y /n) x (O/Cu) x 100 

fu = peak response from the Sample solution 

A = peak response from the Standard solution 

Cj - concentration of USP Triamcinolone Acetonide 
RS in the Standard solution (pg/mL) 

Q - nominał concentration of triamdnofone 

acetonide in the Sample solution (pg/mL) 
Acceptance criteria: 9Q.0%-110.0% 

OTHER COMPONENTS 
• Comtent of Edetate Disodium 

Perform this test if edetate disodium is a known compo- 
nent in the Nasal Spray. 

Buffer: Add 990 mi or water into a 1000-mL beaker, 
fotlowed by 10.0 mL of 1.0 M tetra bu tylammonium hy- 
droxtde in methanoL Adjust with phosphoric acid to a 
pH of 7.0. 

Mobile phase: Acetonitrile and Buffer (15:85) 

Solution A: 40 g/L of sodium chloride and 2 g/L of so- 
dium acetate, Adjust with glacial acetic acid to a pH of 

Solution B: 1.0 g/L of cupric sulfate in water 
Diluent: Acetonitrile and water (50:50) 

Standard stock solution: 0.5 mg/ml of edetate diso¬ 
dium in water. Sonication may be used to aid 
dissolution. 

Standard solution: 0.05 mq/mL of edetate disodium. 
Transfer 5.0 mL of Standara stock solution to a 50-mL 
volumetric fiask. Next add 10 mL of Solution A and then 
add 5,0 mL of acetonitrile, M m the resulting solution 
and then add 20,0 ml of Soiution B t di lute with Diluent 
to volume, and mix. 

Sample solution: Combine the contents of NLT 5 bot- 
tles of Nasal Spray and mix the contents to obtain a 
composite suspension. Transfer a 5.0-g portion of the 
Nasal Spray to a 50-mL volumetric fiask. Add 10 mL of 
Solution A and 5.0 mL of acetonitrile. Mix and sonicate 
for 10 min and allow the solution to equilibrate to 
room temperaturę, Add 20.0 mL of Solution B, and soni¬ 
cate for 10 min. Allow the sample to eguilibrate to 
room temperaturę and ci 11 u te with Diluent to volume. 
Centrifuge a portion for 15 min, and use the supema- 
tant. [Notę—C entrifuging at 4000 rpm for 15 min may 
be suitable.] 

Chromatographic system 

(See Chromatogropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.1-mm x 15-cm; 5-pm packlng 121 
FI o w ratę: 1 m L/min 
Injection vofume: 25 pi 
System suitability 
Sample: Standard soiution 
Suitabiilty requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of edetate disodium 
{CroHuN^NazOH) in the portion of Nasal Spray taken: 

Result = (rufn) x Ci x (V/W) x 100 

fu = peak response from the Sample solution 


A - peak response from the Standard soiution 

Q = concentration of edetate disodium in the 
Standard solution (mg/mL) 

V - volume of the Sample solution (mL) 

W = weight of Nasal Spray in the Sample solution 

(mg) 

Acceptance criteria: Q.045%-0,055% 

• CONTENT OF BENZALKONIUM CHLORIDE 

Perform this test if benzalkonium chloride is a known 
component in the Nasal Spray. 

Buffer: Dissolve 10.8 g of monobasic sodium phosphate 
dihydrate in 90 mL of water, and adjust with phos- 
phoric acrd a pH of 2.5. Dilute with water to 100 ml. 

Solution A: Mix 50 mL of Buffer, 750 mL of water, and 
200 mL of methanoL Add 5 mL of triethylamine, Mix 
and adjust with phosphoric add to a pH of 2.5. 

Soiution B: Methanol and phosphoric acid prepared as 
follows. Mix 1 L of methanol with 50 mL of phosphoric 
acid. 

Mobile phase: See Tobie 2 . 


Table 2 


Time 

(min) 

Solution A 

Solution B 

<%) 

0 

SS 

45 

3.0 

5 

95 

3.2 

55 

45 

5.0 

55 

45 


Diluent: 1% (v/v) hydrochloric acid in methanol 
System suitability solution: 0.05 mg/mL of USP Ben- 
zafkonium Chloride RS prepared as follows. Transfer 
50 pL of USP Benzalkonium Chloride RS to a 100-mL 
volumetric fiask, and add 30 mL of water. Dilute with 
Diluent to volume. 

Standard stock solution: 0,2 mg/ml of USP Benzalko- 
nium Bromide RS in water. [Notę—A few drops of 
methanol may be used to resofve the formation of foam 
prior to dilution.] 

Standard soiution: 0.04 mg/mL of USP Benzalkonium 
Bromide RS. Transfer an a!iquot of Standard stock so/u- 
tion to a suitable vofumetne fiask, and add water equal 
to 30% of the fiask vofume, Dilute with Diluent to 
volume. 

Sample solution: Combine the contents of NLT 5 bot- 
tles of Nasal Spray and mix the contents to obtain a 
compGsite suspension. Transfer a 5,0-g portion of the 
Nasal Spray to a 10-mL volumetric fiask. Dilute with 
Diluent to vokime, Centrifuge and use the supernatant, 
[Notę—C entrifuging at 4000 rpm for 15 min may be 
suitable, Supernatant may be passed through a suitable 
filter with a porę size of NMT 0.2 jim,] 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Mude: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 3.0-cm; 2,6-pm packing LI 
Column temperaturę: 50° 

How ratę: 2 mL/min 
Injection vo!ume: 100 pL 
System suitability 

Samples: System suitability soiution and Standard 
solution 

[Notę—S ee Tobie 3 for the relative retention times. The 
peak due to CIO analog may not be visible due to its 
Iow concentration.] 

Suitability requirements 

Resolution: NLT 2.5 between the pairs of Cl 2 and 
Cl4 homologs and Cl 4 and Cl 6 homologs of ben¬ 
zalkonium, System suitability solution 
Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2%, Standard 
solution 











Analysis 

SampJes: Standard solution and Sample solution 
CalcuJate the sum of each corrected benzalkonium peak 
response (rj as follows: 

Result * I.(r v ) x (1 !f) 

ru = peak response of each benzalkonium homoiog 
F - relalive response factor of the corresponding 
benzalkonium homoiog relative to 
benzalkonium bromtde (see Tobie 3) 


Table 3 


Benzalkonium 

Chloride 

Analog 

Re!ative 

Retention 

Time 

Relative 

Response 

Factor 

CIO 

0.65 

L3 

Cl 2 

LO 

1.2 

Cl 4 

T-35 

1.0 

Cló 

1.59 

0.08 


Calculate the percentage of benzalkonium chloride in 
the portion of Nasal Spray taken: 


Result = (tru/rs) xQ x (V/W) x 100 

Zfu - sum of the corrected peak responses for 

benzalkonium homologs from the Sample 
solution 

r* - response for benzalkonium from the Standard 
solution 

Cs = concentration of USP Benzalkonium Bromide 
RS in the Standard solution (mg/mL) 

V - volume of the Sample solution (mL) 

W = weight of Nasal Spray in the Sample solution 

(mg) 

Aceeptance criteria: 0.01 35%-0.Q1ó5% 

PERFORMANCE TESTS 

« Delivered Dose UNIFORMITY (BETWEEN CONTAINERS) 

Buffer: 7.0 g/L of sodium perchlorate prepared as fol¬ 
iowi. Dissolve 7.0 g of sodium perchlorate in 900 mL of 
water, adiust with perchloric acid to a pH of 3,0, and 
dilute with water to 1000 mL 

Mobile phase: Acetonitrile and Buffer (50:50) 

Standard solution: 4Gpg/mL of USP Triamcinolone 
Acetonide RS in Mobile phase 

Sample solution: Nominally 40 pg/mL of triamcinolone 
acetonide, prepared as follows. Transfer a portion of 
Nasal Spray equivalent to 4.0 mg of triamcinolone 
acetonide to a suitable volumetric fiask. Add 80% of the 
fiask vo!ume of Mobile phase to the fiask. Sonicate for 
15 min. Alfow to equilibrate to room temperaturę. Di¬ 
lute with Mobile phase to volume. Centrifuge and pass 
the supernatant through a fifter of 0.45-pm porę size. 
[Notę—C entrifuging at 4000 rpm for 45 min may be 
suitable.] 

Repeat this procedurę with 9 additional units. 


Chromatographie system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 
Column: 4.6-mm x 15-cm; 5-pm packtng LI 
Flow ratę: 1 rnL/min 
Injection volume: 40 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2 
Relatlve standard deylation: NMT 2% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of triamcinolone acetonide 
(C^HjtFO*) in the portion of Nasal Spray taken: 

Result = (rjrs) x (Cs/C u ) x 100 

r u - peak response from the Sample solution 

fi = peak response from the Standard solution 

Q « concentration of USP Triamcinolone Acetonide 
RS In the Standard solution (pg/mL) 

Cu - nominał concentration of triamcinolone 

acetonide in the Sample solution (pg/mL) 
Aceeptance criteria 

Tier 1: The content of each of the 10 units is within 
90.0%-110.0% of the labeled amount of triamdno- 
lone acetonide (C 24 H 3 |FO ć ). 

If the criterion in Tter 1 cannot be met, proceed to Tter 
2 . 

Tier 2: If the content of 1 unit is outside 
90.0%-110.0% of the labeled amount of triamcino¬ 
lone acetonide (C 2 jHjtF 0 6 ) and the content of nonę of 
the units is outside 85.0%-l 15,0% of the labeled 
amount of triamcinolone acetonide (C 2 «HjiF 0 6 ), test 
an additional 20 units. Al! the 30 results (induding the 
resufts from Tier I) meet the following aceeptance cri¬ 
teria. 

1, The content of each of 29 of 30 units is within 
9Q.Q%-110.0% of the labeled amount of triamcino¬ 
lone acetonide (C^H^FO*). 

2. The content of each of the 30 units is within 
85,0%-l 15.0% of the labeled amount of triamcino¬ 
lone acetonide ^aFbiFO*). 

■ Delwered Dose Uniformity (Within Container) 

Buffer: 7.0 g/L of sodium perchlorate prepared as fol- 
lows. Dissolve 7.0 g of sodium perchlorate in 900 mL of 
water, adiust with perchloric acid to a pH of 3.0, and 
dilute with water to 1000 mL 
Mobile phase: Acetonitrile and Buffer (60:40) 

Standard solution: 4.8 pg/mL of USP Triamcinolone 
Acetonide RS In Mobile phase 

Beginning sample solution (BOU): Hołd the pump up- 
right, actuate five times, and wipe the nosepiece dry. 
Hołd a 25-mL yolumetric fiask in an inyerted position 
and actuate the pump. Quickly tum the fiask upright, 
wait 10 s, and repeat the process. Add 15 mL of Mobile 
phase while rinsing the neck of the fiask and sonicate 
for 15 min. Allow the fiask to eguilibrate to room tem¬ 
peraturę, and dilute with Mobiie phase to yolume. Cen- 
trifuge and use the elear supernatant. [Notę —Centrifug- 
ing at 4000 rpm for 15 min may be suitable.] 

Mićfdle sample solution (MOU): Using the same pump 
as above, discharge an appropriate number of actua- 
tions Lo arrive at 50% of the labeled number of actua- 
tlons to waste and wipe the nosepiece dry. Hołd a 
25-mL yolumetric fiask in an inyerted position and actu¬ 
ate the pump to collect the next actuation, Quickly 
turn the fiask upright, wait 10 s, and repeat the process 
to collect the next actuation. Add 15 ml of Mobile 
phase while rinsing the neck of the fiask and sonicate 
for 15 min. Allow the fiask to equi libra te to room tem¬ 
peraturę, and dilute with Mobile phase to volume. Cen- 
trifuge and use the elear supernatant, This is the MOU 
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sample. [Notę —Centrifuging at 4000 rpm for 15 min 
may be suita ble.] 

End sample soiution {EOU): Using the same pump as 
above, distharge the next appropriate number of actua- 
tions to arrive at 100 % of the iabeled number of actua- 
tions to waste, and wipe the noseplece dry. Hołd a 
25-mL Yolumetric fiask in an inverted position and actu- 
ate the pump to collect the next actuation. Quickly 
turn the fiask upright, wa k 10 s, and repeat the process 
to collect the next actuation, Add 15 ml_ of Mobile 
phase while rinsing the neck of the fiask and sonicate 
For 15 min. Allow the fiask to eguilibrate to room tem¬ 
peraturo, and dllute with Mobile phase to vo!ume. Cen- 
trifuge and use the elear supernatant. Thls is the EOU 
sample. [Notę—C entrifuging at 4000 rpm for 15 min 
may be suitable.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 1 5-cm; 5-pm packing LI 
Flow ratę: 1 m L/m In 
Injectlon volume: 200 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tatling factor: NMT 2.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard soiution, Beginning sample soiution , 
Miadfe sample soiution, and End sampie soiution 
Caleulate the percentage of the iabeled amount of the 
tnamcinolone acetonide (C^HjiFOg) delivered dose: 

Result - (ru/r$ x (Q/C u ) x 100 

ru - peak response from the appropriate Sample 
soiution 

r s - peak response from the Standard soiution 
Q = concentration of USP Tnamcinolone Acetonide 
RS in the Standard soiution (pg/mL) 

Cu - nominał concentration of tnamcinolone 

acetonide in the Sample soiution (pg/mL) 

Acceptance crlteria 

Caleulate the mean dose delivered from the BO U 
results from all 10 containers. 

Caleulate the mean dose de!ivered from the MOU 
resufts from alf 10 containers. 

Caleulate the mean dose defivered from the EOU 
results from all 10 containers. 

Calcuiate mean dose defivered from the BOU, MOU, 
and EOU results from each of the 10 containers. 

Tier 1 

1. Mean delivered dose of BOU samples from all 10 
units is within S5.0%-115.0% of the Iabeled 
amnunt nf tnamcinolone acetonide 

2. Mean delivered dose of MOU samples from all 10 
units is within 85.Q%-115.0% of the Iabeled 
amount of triamdnolone acetonide (C^HbiFGó). 

3 . Mean defivered dose of EOU samples from all 10 
units is within 85,0%—115.0% of the Iabeled 
amount of tnamcinofone acetonide (Cz 4 H 3 iF 0 6 ). 

4. NMT 1 of 10 mean delivered doses rs outside 
80.0%-12Q,0% of the Iabeled amount of triamcino- 
fone acetonide (C 24 H 31 FO 6 ). 

5. Nonę of the 10 mean delivered doses is outside 
75.0%-l 25.0% of the Iabeled amount of tnamcino¬ 
lone acetonide (C 24 H 31 FO 6 ). 

If the criteria in Tier 1 cannot be met, proceed to Tier 
2 , 

Tier 2: If NMT 3 of 10 mean of BOU, MOU, and EOU 
delivered doses for each unit are outside 
S 0 , 0 %- 120 . 0 % of the labefed amount of triamcino- 
lone acetonide (C 24 H 31 FO 6 ) and nonę of the mean de- 
livered doses is outside 75,G%-125.0% of the Iabeled 


amount of tnamcinolone acetonide (C^HsiFOń), test 
an additional 20 units. All 30 resufts (including the re¬ 
sults from Tier 1) meet the following accepfance crite¬ 
ria, 

1. NMT 3 of 30 mean delivered doses are outside 
BO.0%-120.0% of the iabeled amount of triamcino 
fone acetonide (Ca^iFOg). 

2, Nonę of the 30 mean delivered doses is outside 
75,0%-125.0% of the Iabeled amount of triamcino 
lone acetonide (C^HaiFOń). 

mpumims 

* 0RGANIC IMIHJIUTIES 

Buffer A, Buffer B, Soiution A, Soiution B, Mobile 
phase, Diluent, System suitability soiution. Standard 
soiution, Sample soiution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay. 

Analysis 

Sample: Sample soiution 

Caleulate the percentage of each degradation product 
in the portion of Nasal Spray taken: 

Result = (n/fy) x 100 

r f ~ peak response of each degradation product 
from the Sample soiution 

r u = peak response of tnamcinolone acetonide 
from tne Sample soiution 

Acceptance criteria: See Tobie 4, Dlsregard any peak 
below 0,05%. 


Table 4 


Name 

Relative 

Retenfion 

Time 

Acceptance 
Criteria, 
NMT m) 

Triamcinofone acetonide 
ketoactd derivatEve l 

04 

0.2 

Triamcinolone acetonide 
related compound C 

0.83 

2.0 

Tnamcinolone acetonide 
related compound B 

0.91 

0.4 

Triamdnolone acetonide 

1.0 


Any other rndiyidual 
deoradatlon product 

— 

0.1 

“otal deara d ation Products 

— 

2.5 


a 9-Fluaro-l l -hydroxy-l 6,17-[(l-methylethyHdene)bis(oxy)]-(l 1 #16a)-3, 
20-d ioxop reg na-1 f 4-dien e-2 1 -oic ad ct 


SPECIFIC TESTS 

* PH (791): 4.5-6.0 

* Osmolałity and Osmolarity (785): 280-380 mOsmol/ 

kg 

* Microbial Enumeration Tests (61) and Tests for Speci- 

RED MlCROORCANiSMS (62): It meets the requirements of 

the tests for absence of Staohylococeus aureus, Escherichia 
coli , Salmonella species, ana Pseudomonas aeruginosa. The 
total aerobic microbtal count is NMT 10 1 cfu/mL and the 
total combined mofds and yeasts count is NMT 10 5 cfu/ 
mL 

« Particle Size 

Analysis: Shake the Nasal Spray and prime the pump 
by spraying 3~4 times. Actuate the spray and collect 
tne sampie on a glass microscope slide held in above 
the nozzle, and repeat to prepare a second slide. Using 
[ight microscopy, determlne the dimension of NLT 
200 partides of triamdnolone acetonide by measunng 
NLT 100 partides from 20 random fields of view for 
each slide prepared. Repeat the procedurę using a sec¬ 
ond Container of Nasai Spray, 

Acceptance criteria: See Table 5. 
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labie 5 


Particie Size 

Acceptance 

(kim) 

Criteria (%) 

<1 

NMT 3 

1-6 

70-95 

>9 

NMT 4 


ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in a tight, light-resis- 
tant Container, and storę at controlled room 
temperaturę, 

* USP REFERENCE STANDARDS (11) 

USP Benzalkonium Bromide RS 
USP Benzalkonium Chloride RS 
USP Triamcinolone Acetonide RS 
USP Trlamcinofone Acetonide Related Compound B RS 
9-Fluoro-11 ^21 -dihydroxy-T 6^ 1 7- 
[(1 -methylethylidene)bis(oxy)]-(11 óa)-pregna-1 y 4, 
14-triene-3 # 20-dione. 

C a «H»FO* 432.48 


USP Triamcinolone Acetonide Related Compound C RS 
9-Fluoro-11,21,21-trihydroxy-l 6,1 7- 
[(1 -methylethylidene)bis(oxy)]-(l 1 /?, 16cc)~pregna-1,4- 
diene-3,20-dione, 

CkHjiFO? 450.50 


Triamcinolone Acetonide Injectable 
Suspension 

DEFINmON 

Triamcinolone Acetonide Injectable Suspension is a stenie 
suspension of Tnamdnolone Acetonide in a suitable aque- 
ous medium, It contains NLT 90.0% and NMT 115,0% of 
the labeled amount of Cz^hhiFOs, 

IDENTIFICATION 

• A, INFRARED ABSORPTION (197K) 

Sample: Extract a volume of Injectable Suspension, 
equivalent to 50 mg of triamcinolone acetonide, with 
two 10-mL portions of peroxide-free ether, and discard 
the ether extracts. Filter with the aid of suction, wash 
with smali portions of water, and dry the precipitate at 
105° for 1 h. 

Acceptance criteria: Meets the reguirements 

• B, Ultra viOLET Absorption (197U) 

Sample solution; 20pg/mL in methanol, using the tri- 
amcinoJone acetonide obtained from Identification test A 
Acceptance criteria: Meets fhe reguirements 

ASSAY 

• PROCEDUR! 

Mobile phase: Acetonltrile and water (30:70) 

Internal standard solution: 84 pg/mL of fluoxymester- 
one in methanol 

Standard stock solution: 200 pg/mL of USP Triamcino¬ 
lone Acetonide RS in methanol 
Standard solution: 80 ug/mL of USP Triamcinolone 
Acetonide RS from the Standard stock solution diluted 
with tntemal standard solution 

Sample stock solution: Dissolve a volume of freshly 
mixed Injectable Suspension in methanol to obtain a 
solution containing 200 jig/mL of triamcinolone 
acetonide, 

Sample solution: 80 pg/mL of triamcinolone acetonide 
from the Sample stock solution diluted with Internal stan¬ 
dard solution 


Chromatographk system 

(See Chmmatograpny (62*1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4-mm x 30-an; packing LI 
Flow ratę: 1,0 mL/min 
injection size: 15-25 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 2,0 between triamcinolone aceto¬ 
nide and fiuoxymesterone 

Relative standard deviation: NMT 3.0% for five rep- 
licate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu late the percentage of C^hUiFOo in the portion of 
Injectable Suspension taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak respurise ralio of the triamcinolone 

aceton tde peak to the internal standard peak 
from the Sample solution 
- peak response ratio of the triamcinolone 
acetonide peak to the internal standard peak 
from the Standard solution 

Cs ” concentration of USP Triamcinolone Acetonide 
RS in the Standard solution (mą/mL) 

Cu - nominał concentration of triamcinolone 

acetonide in the Sample solution (mg/mL) 
Acceptance criteria: 90*094-115.0% 

PERFORMANCE T1STS 

* UNiFORMiTY of Dosage UNITS (905): Meets the 

reguirements 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): It cantains NMT 4,4 

USP Endotoxin Units/mg of triamcinolone acetonide. 

* PH<791>: 5.0-7.5 

* Injections and Implanteo Drug Products (1): Meets the 

reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose contarners, preferably of Typel glass, protected 
from light. Storę at controlled room temperatura. Do not 
freeze, 

* USP Reference Standards (11) 

USP Endotoxtn R$ 

USP Triamcinolone Acetonide RS 


Triamcinolone Diacetate_ 

CjjH^FOb 478.51 

Pregna-1,4-diene-3,20-dione, 16,21 -bis(acetyloxy)-9-fluoro- 
11,17-dihydroxy-, 01A16a)-. 

9-Fluoro-11/J,16a,l 7,21 -tetrahydroxypregna-l ,4-diene-3,20- 
dione 16,21 -diacetate [67-78- 7]. 

» Triamcinolone Diacetate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 25 H 3 iFO e , calculated on the anhydrous basis. 

Packaging and storage —Preserve in welf-closed contain- 
ers, 

USP Reference standards (11)— 

USP Triamcinolone Diacetate RS 


USP Monographs 












Identification— 

A: tnfrared Absorption {197K). 

B: Ultrafiolet Absorption (197U)— 

Solution: 20 pg per mL. 

Medium: dehydrated alcohol. 

Absorptiwties at 238 nm, calculated on the anhydrous ba- 
si$, do not differ by morę than 3.0%. 

Specific rotation (781S): between +39° and +45°. 

Test solution: 5 mg per mL, in dimethytformamide. 
Water Deferniinaiion, Method l (921): not morę than 
6 . 0 %. 

Residue on ignition (281): not morę than 0.5%. 

Detete the followlng: 

# Heavy metals, Method U (231): 0.0025%.# ( oir™ii, 

Assay— 

0.00S M Monobasic sodium phosphate solution—DtssoWe 
monobasic sodium phosphate m water to obtain a solution 
containing 690 pg per mL. 

Mobile phase —Prepare a mixture of 0.005 M Monobasic 
sodium phosphate solution, acetonitnle, and tetra hydrof uran 
(62:37:1), filter through a 0.45-pm solvent-resistant filter, 
and degas. Make adjustments if necessary (see System Suita - 
bility under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
ąuantity of USP Triamdnolone Diacetate RS in Mobile phase, 
and dilute quantftatively with Mobile phase to obtain a solu¬ 
tion having a known concentration of about 40 pg per mL 

Assay preparation —Transfer about 50 mg of Triamcino- 
lone Diacetate, accurately weighed, to a 50-mL volumetric 
fiask, dissolve in Mobile phase t dilute with Mobile phase to 
volume, and mix. Pipet 2 mL of this solution into a second 
50-mL volumetrk fiask, dilute with Mobile phase to volume, 
and mix. 

System suitabiiity preparation —Dissolve suitable quanttties 
of USP Tnamcinolone Diacetate RS and propylparaben in 
Mobile phase to obtain a solution containing about 40 pg 
per mL and 15pg per mL, respectively. 

Chromatographic system {see Chromatography (621}}—The 
liqutd chroma tograph is eguipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitabifity preparation, and record the peak responses 
as directed for Procedurę: the relative retention times are 1.0 
for triamdnolone diacetate and about 1.1 for propylpara¬ 
ben, the resolution, fi, between the triamdnolone diacetate 
and propylparaben peaks Is not less than 1.7, and the taiJ- 
ing factor, T, for the analyte peak is not morę than 1.5. 
Chromatograph repiicate mjecttons of the Standard prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the relatrve standard deviation is not morę than 2.0%. 

Procedurę —Separately inject equaJ volumes (about tOpL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, and measure the area responses for the 
major peaks. Calculate the guantity, in ma, of C 2 sH 31 FOb in 
the portion of Triamdnolone Diacetate taken by the 
formula: 

1.25 C(ru/n) 

in which C Is the concentration, in pg per mL, of USP Triam¬ 
dnolone Diacetate RS in the Standard preparation , and ry 
and n are the peak area responses obtained from the Assoy 
preparation and the Standard preparation, respectively. 


Triamdnolone Diacetate Orał Solution 

» Triamdnolone Diacetate Orał Solution contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labefed amount of tnamcin¬ 
olone diacetate (C 2 sH 3 iFOs). It contains a suitable 
preservative. 

Packaging and storage —Preserve In tight, light-resistant 
containers. 

IfSP Reference standard* (11)— 

USP Triamdnolone Diacetate RS 

Identification —Transfer a quantity of Orał Solution, equiv- 
alent to about 10 mg of triamdnolone diacetate, to a 
separator, and extract with three 10-mL portions of chloro- 
form. Evaporate the combined chloroform extracts on a 
steam bath to dryness, and dissolve the residue tn 5.0 mL of 
chloroform. Apply lOpL each of this solution and a solution 
ct USP Tnamcinolone Diacetate K5 m chloroform containing 
2 mg per mt to a suitable thin-layer chromatographic piąte 
(see Chromatography (621)) coated with a 0.25-mm layer of 
chromatograpnic sifica geL Allow the spots to dry, and de- 
velop the chromatogram in a solvent system comistmg of a 
mixture of ethyl acetale and chloroform (9:1) until the sol- 
vent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the developing cham ber, 
mark the solvent front, and allow the solvent to evaporate. 
Locate the spots on the piąte by lightly spraying with dilute 
sulfurrc acid (1 in 2) and heating on a hot piąte or under a 
lamp until spots appear; the R f vafue of the principal spot 
obtained from the test solution corresponds to that ob¬ 
tained from the Standard solution. 

Assay— 

0,005 M Monobasic sodium phosphate solution, Mobife 
phase, Standard preparation, System suitabiiity preparation, 
and Chromatographic system —Proceed as directed in the As¬ 
say under Triamanolone Diacetate. 

Assay preparation —Quantitatively transfer an accurately 
measured portion of Ora! Solution, equivalent to about 
50 mg of tnamcinolone diacetate to a 100-mL vo!umetric 
fiask, Dilute with Mobile phase to volume, and mix. Pipet 
4 mL of this solution into a 50-mL volumetric fiask, dilute 
with Mobile phase to voiume, and mix. Transfer about 25 mL 
of this solution to a 50-mL, glass-stoppered centrifuge tubę, 
and centrifuge at high speea for 10 minutes. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Tnamcinolone Diacetate . Calculate the quantfty, in mg, 
of tnamcinolone diacetate (CashhiFGa) In the portion of Orał 
Solution taken by the formula: 

1.25 C(rufr$ 

m which C is the concentration, in pg per ml, of USP Triam- 
cinolone Diacetate RS in the Standard preparation; and ry 
and r$ are the peak responses obtained from the Assoy prep- 
aration and the Standard preparation, respectively. 


Tnamcinolone Diacetate Injectable 
Suspension 

» Tnamcinolone Diacetate Injectable Suspension 
is a sterile suspension of Triamcinolone Diacetate 
in a suitable aqueous medium. It contains not 
less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of 
r,cH„FO„ 







Packaging and storage— Preserve in single-dose or In 
multiple-dose contamers, preferably af Type l glass* 

USP Reference standards (11)— 

USP Triamcinolone Diacetate RS 
USP Endotoxin RS 

Identification—Filter a volume of injectable Suspension, 
equivalent to about 50 mg of triamcinolone diacetate, 
through a medium-porosity, sin tered-g lass funne), wash with 
water, and dry the crystals in vacuum at 60° for 1 hour. 
Dissolve 2 mg of the dried crystals in 1 mL of methanol in a 
smali mortar. Evaporate with the aid of gen tle beat and a 
stream of nitrogen to dryness: the crystals so obtained re- 
spond to Identmcotbn test A under Tnomano/one Diacetate. 
BacterEal Endotoxins Test (85)—It contains not morę 
than 7.1 USP Endotoxin Units per mg of triamcinolone 
diacetate. 

UniformSty of dosage units (905); meets the require- 
ments. 

pH (791): between 4.5 and 7,5, 

Other requirements—It meets the requirements under In- 
jections and implanted Drag Products ( 1 ). 

Assay— 

0.005 M Monobasic sodium phosphate sołution, Mobile 
phase, Standard preparation, System suitability preparation, 
and Chromatographic system— -Proceed as directeo in the As - 
soy under Triamcinolone Diacetate. 

4ssoy preparation— Quantitat*vely transfer an accurately 
measured portion of Injectable Suspension, equivalent to 
about 50 mg of triamcinolone diacetate, to a 100-mL volu- 
metric fiask. Dflute with Mobile phase to volume, and mlx. 
Pipet 2 ml of this sołution into a 25-mL yolumetric fiask, 
dilute with Mobile phase to vofume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Triamcinolone Diacetate. Calculate the guantity, in mg, 
of C^sH^iFOg in the portion of Injectable Suspens ton taken 
by the formula: 

1.25C(fu/ fj) 

in which C ts the concentration, in \ig per mL, of USP Triam¬ 
cinolone Diacetate RS in the Standard preparation , and r u 
and z* are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Triamcinolone Hexacetonlde 



C10H41FO7 532.64 

Preqna-1,4-diene-3,20-drone, 21 -{3,3-dimethyM -ox- 
obutoxy)-9-fluoro-11-hydroxy-16,17- 
[(1 -methyJethylidene)bis(oxy)]-, (11 fi, 1 óct)-; 

9-Fluoro-l1 /J,16tt,1 7,21 -tetrahydroxypregna-l ,4-diene-3,20- 
dione cyclic 16,17-acetal with acetone 21-(3,3- 
dimethyfbutyrate) [5611-51-8]. 

DEFINITtON 

Triamcinolone Hexacetonide contains NLT 97.0% and NMT 
102.0% of C30H41FO7, calculated on the dried basis. 


IDENTIFICATION 

• INFRARED ABSORPTION (197K) 

ASSAY 

• Procedurę 

Mobile phase: Methanol and water (3:1) 

System suitability sołution: 0.4 mg/mL each of USP 
Triamcinolone Acetonide RS and USP Triamcinolone 
Hexacetonfde RS in methanol 

Standard sołution: 0.4 mg/ml of USP Triamcinolone 
Hexacetonide RS in methanol 
Sample sołution: 0.4 mg/mL of Triamcinolone Hex- 
acetonide in methanol 
Chromatographic system 
(See Chromotography (62 1 ), 5/sfem Suitability ♦) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Fiow ratę: 2 mL/min 
Injection size: 10 ul 
System suitability 
Sample: System suitability sołution 
[Notę—T he relative retention times for triamcinolone 
acetonide and triamcinolone hexacetonide are 0.27 
and 1,0, respectively.] 

Suitability requirements 

Resolution: NLT 7.5 between triamcinolone aceto¬ 
nide and triamcinolone hexacetonide 
Tailing factor: NMT 1.3 for triamcinolone 
hexacetonide 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of C10H41FO7 in the portion of 
Triamcinolone Hexacetonide taken; 

Result = (ru/r s ) x (Q/Cu) x 100 

ru “ peak response from the Sample sołution 

rs - peak response from the Standard sołution 

Cs - concentration of USP Triamcinolone 

Hexacetonide RS in the Standard sołution 
(mg/mL) 

Cu = concentration of Triamcinolone Hexacetonide 
in the Sample sołution (mg/mL) 

Acceptance criteria; 97,0%-102.0% on the dried basis 

IMPURITIES 
Jnorganic Impurities 

Dełete the fotłowing; 

*• Heavy Metals, Method fl (231): NMT 20 ppm# (Otficial 1- 

Iwi2£rtft) 

Organie Impurities 

• Procedurę: Limit or Triamcinolone Acetonide 

Mobile phase. System suitability sołution, Sample so¬ 
łution, Chromatographic system, and System suita- 
bility: Proceed as directed in the tooy. 

Standard sołution: 0.004 mg/mL of USP Triamcinolone 
Acetonide RS in methanol 
Analysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of triamcinolone acetonide in 
the portion of Triamcinolone Hexacetonide taken: 

Result - x (Q/Cy) x 100 

r u - peak response of triamcinolone acetonide 
from the Sample sołution 

rs - peak response of triamcinolone acetonide 
from tne Standard sołution 

Cs - concentration of USP Triamcinolone Acetonide 
RS in the Standard sołution (mg/mL) 


USP Monographs 




Cu = concentration of Triamcinolone Mexacetonide 
in the Sample solution (mg/mL) 

Acceptance criteria: NMT 1,0% 

SPEC1FIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL in chloroform 
Acceptance criteria: +91° to +98° 

* Loss on Dryinc (731): Dry a sample in a vacuum at 60° 
for 4 h: it loses NMT 2.0% of its weight 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In well-closed contain- 
ers. Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Triamcinolone Acetonide RS 
USP Triamdnolone Hexacetonide RS 


Triamcinolone Hexacetonide Injectable 
Suspension 

DEFIN1TION 

Triamdnolone Hexacetonide Injectable Suspension ls a stenie 
suspension of Triamdnolone Hexacetonide in a suitable 
aqueous medium, ft contains NLT 90.0% and NMT 
115.0% of the fabeled amount of triamcinolone hexaceto- 
nide (CioHnFO?). 

IDENTIFICATION 

« INFRARED AR50RPTION (197K) 

Sample: Place a volume of Injectable Suspension, equtv- 
alent to 25 mg of triamcinolone hexacetonide, and 
2 mL of water in a membranę fil ter of 0.2G-|im porę 
size. Apply vacuum to the fil ter, wash the residue with 
two 5-mL portions of water, and air-dry the fiiter and 
the precipitate. Place the dried fiiter and precipitate in a 
smali beaker with 5 mL of alcohoł, and dissolve the pre- 
ci pi tatę. Decant the alcohol solution into a smali beaker 
and evaporate with the aid of Iow heat and a current of 
air to diyness. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (3:1) 

System suitability solution: 0.3 mg/mL of amcinonide 
and 0.4 mg/mL of USP Triamdnolone Hexacetonide RS 
in methanol 

Standard solution: 0.4 mg/mL of USP Triamdnolone 
Hexacetonide RS in methanol 

Sample solution: Using a "to contatn" pipet, transfer a 
volume of Injectable Suspension, equivaJent to 40 mg 
of triamcinolone hexacetonide, to a 1 00-mL voiumetric 
fiask. Rinse the pipet with methanol, coilecting the rinse 
in the volumetnc fiask, Dilute with methanol to volume. 
Chromatographk system 
(See Ch ro m a tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 A mL/min 
Injection size: 10 pl 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for amcinonide and 
triamdnolone hexacetonide are about 0.50 and 1.0, 
respectively.] 

Suitability regurrements 

Resoiution; NLT 10 between amcinonide and triam¬ 
cinolone hexacetonide 


Tailing factor: NMT 1.2 for triamcinolone 
hexacetonide 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 3 oH^F0 7 in the portion of 
Injectable Suspension taken: 

Result = (Wr s ) x (Cs/Cu) x 100 

r u - peak response of triamdnolone hexacetonide 
from the Sampie solution 

r s = peak response of triamdnolone hexacetonide 
from the Standard solution 
C s - concentration of USP Triamdnolone 

Hexacetonide RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of triamdnolone 

hexacetonide in the Sampie solution (mg/mL) 
Acceptance criteria: 90.0%-l 15,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
requirements 

IMPUR1TIES 
Organie fmpurttles 

* PROCEDURĘ: LIMIT OF TRIAMCINOLONE ACETONIDE 

Mobile phase, Sample solution, and Chromatographic 
system: Proceed as directed in the Assoy. 

System suitability solution: 0,4 mg/mL each of USP 
Triamcinolone Acetonide RS and USP Triamcinolone 
Hexacetonide RS in methanol 

Standard solution: 0.004 mg/mL of USP Triamcinolone 
Acetonide RS in methanol 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 7.5 between triamcinoione aceto¬ 
nide and triamdnolone hexacetonrde 
Tailing factor: NMT 1.2 for triamdnolone 
hexacetonide 

Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of triamdnolone acetonide in 
the portion of Injectable Suspension taken: 

Result = (ru/r s ) x (C s /Cu) x 100 

ru = peak response of triamcinolone acetonide 
from the Sample solution 

r s = peak response of triamdnolone acetonide 
from Ihe Standard solution 

C s - concentration of USP Triamdnolone Acetonide 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of triamdnolone 
hexacetonide in the Sample solution 
(mg/mL) 

Acceptance criteria: NMT 1.0% 

SPECIFIC TESTS 

o Bacterial Endotoxins Test (85): it contains NMT 17.2 
USP Endotoxin Units/mg of triamdnolone hexacetonide. 

* pH (791): 4.0-8.0 

* Injections and Implanted Drug Products (1): Meets the 
reąuirements 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in smgle-dose or mul- 

tiple-dose containers, preferabEy of Type I glass. Storę at 
controlled room temperaturę. Do not freeze. 
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* USP Referenci Standards (11) 

USP Endotoxin RS 

USP Triamcinolone Acetonide RS 

USP Triamcinolone Hexacetonide RS 


Triamterene 



CizHnN? 253,26 

2.4.7- Pteridinetriamine, 6-phenyk 

2.4.7- Triamino-ó-phenylpteridine [396-01 -0], 

» Triamterene contains not less than 98.0 percent 
and not morę than 102,0 percent of CijHnN/, 
calcutated on the dried basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Triamterene RS 
Identification— 

A: infrared Absorption (197M). 

B: A solution in formie acid solution (1 in 1000) shows 
an intense, bluish fiuorescence. 

Loss on drying (731)—Dry li in vacuum at 105° for 
2 hours: it łoses not morę tnan 1.0% of te weight. 

Limit of 2,4,6-triamino-5-nitrosopyrimidino— 

Mobile phase —Prepare a filtered and degassed mixture of 
0.01 M potassium dinydrogen phosphate (adjusted to a pH 
of 3.0) and methanol (80:20), Make adjustments ff netes- 
sary (see System Suita bili ty under Chromatography (621)). 

Standard solution —[notę—H eating to 50° and sonication 
may be used to dissoive the 2,4,6-tnamin0-5-nitrosopyr- 
imidine.] Dissolve an accurately weighed guantity of 2,4, 
6-triamino-5-nitrosopyrimidine in methanol, and dilute 
quantitadvely if necessary with methano! to obtain a solu¬ 
tion having a known concentration of about 10 pg per mL. 

Test solution —Transfer about 1 g of Triamterene, accu- 
rately weighed, to a 250-mL conica! fiask, Add 100,0 mL of 
methanol, and stir for 30minutes with heating to 50°, coof, 
and filter, 

Chromatographic system— 1 The liquid chrom a tog rap h is 
eguipped with a 330-nm detector and a 3,9-mm x 30-cm 
column that contains 10-|im parking L10, The flow ratę is 
about 1,5 ml per minutę, Chromatograph the Standard so- 
luUón, and record the peak responses as dtrected for Proce¬ 
durę: the re!ative retention times are about 0.4 for 2,4, 
ó-triamino-S-nitrosopyrimidine and 1,0 for triamterene; the 
ta tling faclor is not morę than 1.5; and the relative standard 
deviation for replfcate mjections is not morę than 2.0%. 

Procedurę—Separately inject equal volumes (about 20 pi) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the percent age of 
2,4,6-triamtno-5-nftro$opyrimidine in the pardon of 
Triamterene taken by the formula: 

10 CfWrufrs) 

in which the C is the concentration, in pg per mL, of 2,4, 
6-tuamino-5-nitrosopyrimidine in the Standard solution ; W is 
the weight, tn mg of triamterene taken; and ru and n are 
the peak responses for 2,4,64riamino-5mitrosopynmidine 
obtained from the Test solution and the Standard solution , 


respectwely: not morę than 0,1% of 2,4,6-triamino-5-ni- 
trosopynmidine is found, 

Ordinary impurities (466)— 

Test solution— Prepare a solution of Triamterene in di- 
methyt sulfoxide having a concentration of about 10 mg per 
mL. Quantitatively dilute with methanol to obtain a solution 
having a concentration of 0,25 mg per ml. 

Standard Solutions —Dissoke an accurately weighed quan- 
tity of USP Triamterene RS in dimethyl sulfoxide to obtain a 
solution having a known concentration of about 10 mg per 
ml. Dilute this solution with methanol to obtain Solutions 
having known concentrations of about 0,00025, 0.00125, 
0.0025, and 0.005 mg per mL, 

Procedurę —Separately appiy 50 pL of each of the Stan¬ 
dard Solutions and the fest solution to a 0.5-mm thin-fayer 
chromatographic piąte that has been preconditioned by 
heating at 105° for 15 minutes and allowed to cool at room 
temperaturę in a closed chamber. 

Eluant: a mixture of ethyl acetate, 15 M stronger am- 
monia water, and methanol (90:10:10), 

Visuałizatfon; 1. 

Assay—Transfer about 0,5 g of Triamterene, accurateiy 
weighed, to a 400-mL beaker, and dissolve in 250 mL of a 
solvent previously prepared by mixing, in the order named 
and with cooling prior to use, 1 volume of formie add, 1 
volume of acetic anhydride, and 2 voiumes of giacial acetic 
acid. Utratę with 0,1 N perchioric acid V5, determining the 
endpoint potentiome tri taiły, Perform a blank determination, 
and make any necessary correctron. Each mL of 0,1 N per- 
chloric acid is equivalent to 2533 mg of C^HuN?, 


Triamterene Capsules 

» Triamterene Capsules contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of triamterene (C^HnN?). 

Packaging and storage—Preserve in ttqht, fight-resrstant 
containers. 

Labeling—When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 is 
not used. 

USP Reference standards (11)— 

USP Triamterene RS 

USP Triamterene Reiated Compound A RS 
2,4,ó-Triamino-5-nitrosopyrimidine. 

C,H*N*0 154.13 

USP Triamterene Reiated Compound B RS 
2 f 7- D lam in o-4- hy d roxy-ó -p he ny I pte r i d i ne. 

CnU ioNfiO 254.25 

USP Triamterene Reiated Compound C RS 
2,4-Diamino-7-hydroxy-6-phenylptendine. 

C^HioNóO 254.25 

Identification— 

A: Ultravhlet Absorption (1 9 7U)—Transfer a portion of the 
contents of the Capsules, equivalent to about 0.1 q of 
triamterene, to a 250-mL votumetnc fiask. Add lOOmLof 
methoxyethanol, shake until dlssolved, dilute with water to 
volume, and mix. Transfer 5 mL of this solution to a 200-mL 
voluTietric fiask, add 5 mL of formie acid, and dilute with 
water to volume. Prepare a solution of USP Triamterene RS 
in the manner described above to obtain a Standard solu¬ 
tion with a finał concentration of about 10 )iq per mL. De- 
termine the UV spectrum from 280 nm to 420 nm. 

B: The retention time of the major peak in the chromato¬ 
grafii of the Assay preparation corresponds to that in the 
chroma tog ram of the Standard preparation , as obtained m 
the Assay . 
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Dissolufion (7 Tl)— 

TEST 1— 

Medium: 1% w/v of polysorbate 20 in 0.1 N acetlc add; 
900 mL. 

Apparotus 2: 1 00 rpm. 

Time: 120 minutes. 

Procedurę—Proceed as directed for Test 2 . 

Toleronces —Not less than 80% (Q) of the labeled amount 
of CjjHnN? is dissolved in 120 minutes. 

test 2—If the product complies with thts test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Medium: 0.1 N hydroehloric acid; 900 mL 

Apparotus 1: 100 rpm. 

77me: 45 minutes. 

Procedurę —Determine the amount of CuHuN? dissolved 
by empioying UV absorption at the waveiength of maxi- 
mum absorbance at about 357 nm on filtered portions of 
the solution under test, suitably diluted with Medium, if nec- 
pssary, in romparison with a Standard solution having a 
known concentration of USP Triamterene RS in the same 
Medium . 

Toleronces —Not less than 75% (QJ of the iabeled amount 
of C^HnN? is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Related compoutids— 

B uff er soiulion, Mobile phase, System suito bil i ty solution 
and Chromatographk system —Proceed as directed in the As- 
say. 

Standard solution —Transfer a known quantity of about 
50 mg, accurately weighed, of each of USP Triamterene RS, 
USP Triamterene Related Compound A RS, USP Triamterene 
Related Compound B R5, and USP Triamterene Related 
Compound Ć RS into a 100-mL volumetric fiask, Add ap- 
proximately 4 mL of acetonitrile, and swirl the fiask to wet 
the contents. Add 4 mL of water and swirl the fiask to cre¬ 
ate a suspension. Add 2 drops (approximately 0.1 mL) of 
phosphoric acid directly into the suspension, folbwed by 
the addition of 50 mL of water. Shake for 15 minutes on a 
mechanical shaker. Warm the contents of the fiask in a hot 
water bath (not higher than 60 c ) until the bulk of the mate¬ 
riał has dissolved (about 3 minutes or longer). Disso!ve and 
dilute with water to volurne, and mtx welt Pass through a 
0.45-j.im suitable membranę filter. Dilute quantitatively, and 
stepwise if necessary, with water to obtain a solution naving 
a known concentration of about 0.5 pg per mL of each of 
the reference standards. 

Test solution —Use the Assay preparation . 

Procedurę —Inject equal quantities of about 10 of the 
Standard solution and the Test solution into the chromato- 
graph, and measure the peak responses. Calculate the per- 
cen Lagę of known triamterene related compounds A, B, and 
C in each Capsule taken by the formula: 

100(Cs / / rs) 

in which C* is the concentration, in mg per mL, of the re- 
spective USP triamterene related compound RS in the Stan¬ 
ca rd solution; Cy is the concentration, in mg per mL, of 
triamterene In the Test solution; and ar and n are the peak 
responses of each impurity obtained from the Test solution 
and the Standard solution , respeetively. Calculate any other 
unknown impurity in the portion of the Capsule taken using 
the formula: 

100 (CsfCu)(rufrs) 

in which Cs is the concentration, in mg per mL, of the USP 
Triamterene RS in the Standard solution; Cy is the concen¬ 
tration, in mg per mL, of triamterene in the Test solution; r u 
ts the oeak resoonse of anv other unknown impurity ob¬ 


tained from the Test solution ; and r$ is the peak response of 
the USP Triamterene RS in the Standard solution: not morę 
than 0.2% of triamterene related compound A is found; not 
morę than 0.2% of triamterene related compound B łs 
found; not morę than 0.2% of triamterene related tom- 
pDund C is found; not morę than 0.2% of any other un¬ 
known indivfdual impurity is found; and the sum of all im- 
purities is not morę than 1.0%. 

Assay—* 

Buffer solution —Dtssolve 6.8 g of sodium phosphate mon- 
ooasic monohydrate (taken in a 1-L fiask) in about 900 mL 
of water. To this solution, add 1.43 g of propylamine hydro- 
chloride, and adjust the pH to 5.5 with 1 M sodium hy- 
droxide. Dilute with water to volume, and mix well. 

Mobile phase —Prepare a filtered and degassed mixture of 
the Buffer solution and acetonitrile (80:20). Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)). 

Blank solution —Place 4 mL of acetonitrile and 4 ml of 
water in a 100-mL fiask. Add 2 drops (approximately 0.1 
mL) of phosphoric acid. Dilute with water to volume, and 
mix well. Pass through a suitable 0.45-pg membranę filter. 

System suitability solution —Accurately weigh about 5 mg 
of USP Triamterene Related Compound C RS and 50 mg of 
USP Triamterene RS into two separate 100-mL volumetric 
flasks. Add approximately 4 mL of acetonitrile into each fiask 
to wet the materiał Ada approximately 4 mL of water into 
each fiask to create a suspension. Add 2 drops (approxi- 
mately 0.1 mL) of phosphoric acid directly into the suspen¬ 
sion in each fiask, Add approximateiy 50 mL of water into 
each fiask. Shake for 15 minutes on a mechanical shaker. 
Warm the contents of the flasks in a hot water bath (not 
higher than 60 Q ), until the bufk of the materiał has dissolved 
(about 3 minutes or longer). Dissoke and dilute with water 
to volume, and mix welL Dilute with water appropriate 
portions of these Solutions taken in a suitable volumetric 
fiask, quantitativdy and stepwise if necessary, to obtain a 
solution having a known concentration of 500 ng of USP 
Triamterene RS and 0.5 pg of USP Triamterene Related Com¬ 
pound C RS, Pass through a suitable O.TS-pm membranę 
filter. 

Standard preparation —Accurately weigh about 50 mg of 
USP Triamterene RS into a 100-mL volumetric fiask. Add ap- 
proximate!y 4 mL of acetonitrile, and swirl to wet the mate¬ 
riał. Add 4 mL of water, and swirl to create a suspension. 

Add 2 drops of phosphoric acid into the suspension, [Cau- 
tion: Make surę that the phosphoric add is not just adhering 
to the sides of the flasL] Add approximately 50 mL of water 
into the fiask, and shake for 15 minutes on a mechanical 
shaker. Warm the contents of the flasks in a hot water bath 
(not higher than 60 q ) until the bulk of the materia! has dis- 
soived (about 3 minutes or longer). Dts$olve and dilute with 
water to volume, and mix well. Pass through a suitable 
0.4 5-pm membranę filter. 

Assay preparation— Remove, as completeiy as possible, 
the contents of not fewer than 10 Capsules, and weigh. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 500 mg of triamterene, to a 1000-mL 
vofumetric fiask. Wash the empty shelis with 40 mL of ace¬ 
tonitrile, and add to the volumetric fiask. Swirl the fiask to 
wet the powder. Add 20 mL of water, and swirl the fiask to 
create a suspension. Add 20 drops (approximately 1 ml) of 
phosphoric add directly into the suspension. Add approxi- 
mately 500 mL of water, and mix well. Shake well for 
15 minutes on a mechanical shaker. Place in a hot water 
bath (not higher than 60°), until the bulk of the materia! 
has dtssolvea (about 3 minutes or longer). Cool to room 
temperaturę slowly (do not place in cold water bath), Dis- 
solve and dilute with water to volume, and mix well. (The 
finał solution could be slightly cloudy). Pass the solution 
through a suitable 0.45-pm membranę filter. 

Chromatographic system (see Chromatography <621»—The 
liquid chromatoqraph is eguipped with a 280-nrn detector 




and a 4.0-mm x 300-mm column that contains 5-pm pack- 
ing LI, The flow ratę is about 1,0 mL per minutę, Chromat- 
ograph the System suitability solution and the Standard prep- 
aration f and record the peak responses as directed for 
Procedurę: the resolution between triamterene and t nam ter- 
ene related compound C is not less than 3; the tailing factor 
for triamterene is not morę than 2.5; and the relative stan¬ 
dard deviation for replicate injections of the Standard prepa- 
radon is not morę than 2.0%. 

Procedurę— Inject equal volumes (about 10pL) of the 
Standard preparadon and the Assay preparadon into the 
thromatograph, record the chromatogram, and measure 
the peak responses. Calcu la te the pereentage of Ci 2 HnN ? in 
the portion of Tabiets taken by the formula: 

T00(r y / fs)(C 5 / Cu) 

tn whieh ru is the peak response of triamterene obtained 
from the Assny preparadon; r s is the response of the corre- 
sponding peak m the Standard preparadon; and Q and Qr 
are the concentrations, in mg per mL, of triamterene in the 
Standard preparadon and the Asiay preparadon, ie:>pecLively. 


Triamterene and Hydrochlorothiazide 
Capsules 

DEFIN1TION 

Triamterene and Hydrochlorothiazide Capsules contain NLT 
90.0% and NMT 110.0% of the labeled amounts of 
triamterene (CizHuN?) and hydrochlorothiazide 
(GHeCINAiS*). 

[Notę—T he Capsules and Tablets dosage forms should not 
be considered bioequivalent. If patients are to be trans- 
ferred from one dosage form to the other, retitration and 
appropriate changes in dosage may be necessary.] 

IDENTIFICATION 

« A. ThiN-LaYER CHROMATOGRAFUIC IDENTIFICATION TEST 

< 201 ) 

Standard solution A: 2 mg/mL of USP Triamterene RS 
in methoxyethano1 

Standard solution B: USP Hydrochlorothiazide RS in 
methoxyethanoI to a concentration similar to that of 
the Sample solution 

Sample solution: Dissolve a portion of the Capsule 
contents, equivalent to 50 mg of triamterene, in 25 mL 
of methoxyethanol, and filter. 

Chromatographk system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vofume: 2 pL 

Deve!oping solvent system: Ethyl acetale, glacial ace- 
tic add, and water (60:10:10) 

Analysis: Locate the spots under shorbwayelength and 
long-wavelencjth UV light. 

Acceptance critena: The intenstty and Rf value of the 
principal spots from the Sample solution correspond to 
those from Standard solution A and Standard solution B, 

• Bp The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Transfer 6.9 g of monobasic sodlum phosphate 
and 1.43 g of propylamine hydrochloride to a 1-L volu- 
metric fiask. Dissolve in 900 mL of water, adiust with 
1 N sodium hydroxide to a pH of 5.5, and cfilute with 
water to volume. 

Mobile phase: Acetonitrile and Buffer (200:800) 
Standard solution: Transfer 25 mg of USP Hydrochlóro- 

thiayiHd if-ihrt a 1 n^ml i/nli imohrir- flacly AHri 7*5/ mn 


of USP Triamterene RS, \ being the ratio of the labeled 
amount, in mg, of triamterene to the labeled amount, 
in mg, of hydrochlorothiazide/Capsule. Add 10 mL of 
acetonitrile, 10 mL of water, and 5 mL of glacial acetic 
add, sonicating for 2-3 min after each addition. Cool 
to room temperaturo, and dilute with water to volume. 
Sample solution: Transfer a nominał equivalent to 
50 mg of hydrochlorothiazide from NLT 20 Capsules 
(remóve, as completely as possible, the contents of 
Capsules) to a 200-mL voiumetric fiask. Add 20 ml of 
acetonitrile, and sonicate for 10 min. Add 20 mL of 
boiling water, sonicate for 5 min, and mix. Add lO mL 
of acetic add, sonicate for 10 min, and mix. Add 
140 mL of water, mix, and allow to cool to room tem¬ 
peraturę. Dilute with water to volume, mix, and filter, 
discarding the first 3 mL of the filtrate. 
Chromatographic system 
(See Chromatograpny <621), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow rale: 1 mL/rnin 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for hydrochlorothia¬ 
zide and triamterene are 0.65 and 1.0, respective!y t ] 
Suitability regulrements 

Resolution: NLT 3.0 between hydrochlorothiazide 
and triamterene 

Refative standard deviation: NMT 2,0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the pereentage of the labeled amlount of 
triamterene (CizHnN?) and hydrochlororthiazide 
(C/HaGNjChSz) in the portion of Capsules taken: 

Result - (fu/fj) x (Cs /Cu) x 100 

r u = peak response of triamterene or 

hydrocnlorothiazide from the Sample solution 
n = peak response of triamterene or 

hydrochlorothiazide from the Standard 
solution 

Cs - concentration of triamterene or 

hydrochlorothiazide in the Standard solution 
(mg/mL) 

C u = nominał concentration of triamterene or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-T 10.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Test 1: If the product complies with this test, the tabel- 
ng indicates that it meets USP Dissofutinn Test 1 . 
Medium: 0.1 M acetic acid containing 1% polysorbate 
20; 900 mL 

Apparatus 2: 100 rpm 
Time: 120 min 
Instrumental conditions 
Modę: UV 

Analytkal wavelengths: 357 nm for triamterene; 

271 nm for hydrocnlorothiazide (corrected for inter- 
ference from triamterene on the basts of the ab- 
sorbances of triamterene at 271 and 357 nm) 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with water as 
needed in comparison with the Standard solution . 
Standard solution: A known concentration of USP 
Triamterene RS and USP Hydrochlorothiazide RS in 
Medium 
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Analysis 

Samples: Standard soiution and Sample solution 
Caiculate the percentage of the labeled amfount of 
triamterene (C^HnN?) and hydrochlororthiazide 
CCzHflCINjO^Si) dissolved from the UV absorbance. 
Tolerances: NLT 80% (Q) each of the labeled arnount 
of triamterene and hydrochlorothiazide 

(C 7 HaaN 3 04Sz) is dissolved. 

Test 2: If the product compties with this test, the label- 
ing indicates that it meets USP Dissolution Test 2 . 
Medium: 4,0% Tetrasodium ethylenediaminetetraace- 
tatę, 2.0% polysorbate 40, and 0.05% pancreatin pre- 
pared as follows. Add the polysorbate 40 and the tet¬ 
rasodium ethylenediaminetetraacetate to water, and 
nnlx thoroughly, Adjust with phosphoric acid to a pH 
of 8.0 ±0.05, Heat to 37°, and aad the pancreatin 
powder, Mix thoroughly, and transfer immediately to 
the dissolution vesse!; 900 mL 
Apparatus 1 (use IG-mesh baskets): 100 rpm 
Time: 8 h 

Standard stock solution: 0,22 mg/ml of USP 
Triamterene RS and 0,11 mg/ml of USP Hydrochloro- 
thiazide RS prepared as follows. To the triamterene 
and hydrochfortothiazide in a suitable vo3umetric fiask 
add methanol to fili about 1/5 of the volume of the 
fiask, sonicate for 10 min, and heat in a steam bath 
until completely drssolved. Dilute with Medium to 
volume. 

Standard solution: Transfer 25 mL of Standard stock 
solution into a 100-mL volumetric fiask, dilufe with Me¬ 
dium to volume, and mix gently fo minimize foaming, 
Sample solution: Pass a portion of the solution under 
test through a suitable filten [Notę —Do not use nylon 
frlters,] 

B uff er: 0.08 M monobastc sodium phosphate 
Mobile phase: Methanol and Buffer (25:75) 
Chromatographic system 
(See Chromatograpny (62 1), System Suitabillty,) 

Modę: LC 

Detector: UV 254 nm 
Columns 

Guard: Packing 17 

Analytical: 3.9-mm x 30<m; packing LII 
Flow ratę: 2 mL/min 
Injection voiume: 50 pL 
System suitabillty 
Sample: Standard soiution 
Suitability reąuirements 

Re solution: NLT 2,0 for the triamterene and hydro¬ 
chlorothiazide peaks 

Relative standard deviation: NMT 2,0% for the 
triamterene and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeied amlount of 
triamterene (Cj/HuN?) and hydrochlorothiazide 
(C/H&CINjCh) dissoived: 

Result - (ruin) x (C/0 x V x 100 

fu “ peak response of the triamterene or 

hydrocnlorothrazide from the Somple solution 
n = peak response of the triamterene ar 

hydrochlorothiazide from the Standard 
solution 

Cs - concentration of the triamterene or 

hydrochlorothiazide in the Standard solution 
(mg/mL) 

i - labeldaim (mq/Capsule} 

V - vofume of Medium, 900 mL 
Tolerances: NLT 70% (Q) of the labeled arnount of 
triamterene (CtzHuN?) and NLT 80% (Q) of the ła- 
beled arnount of hydrochlorothiazide (GHaCINUCWa) 
are dis$olved. 


Test 3: If the product compl ies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3. 
Medium: 0,1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Analysis: Proceed as directed in Tes* 7, 

Tolerances: NLT 75% (Q) of the labeled arnount of 
triamterene (CizHuN?) and hydrochlorothiazide 
(GHeCINjOiSj) is dissolved. 

• Unjforiwty OF DOSACE units (905): Meet the require- 

ments for Content Uniformity with respect to triamterene 
and to hydrochlorothiazide 

1MPURJTIE5 

* ORGANIC IMPURIT1ES 

Solution A; 6.8 g/L of sodium acetale tri hydra te in 
water, Adjust with gladal acetic add to a pH of 5,0, 
Solution B: Acetomtrile and methanol (75:25) 

Mobile phase: Solution B and Solution A (100:900) 
Standard stock solution: 0.15 mg/mL of USP 
Benzothiadiazine Related Compound A RS in 
aceton i tri te. 

Standard solution: Transfer 10.0 mL of this solution to 
a 100-mL volumetric fiask, add 50 ml of acetomtrile 
and 6 ml of gladal acetic acid, and dilute with water to 
volume. 

Sample solution: Transfer a nominał equivalent to 
150 mg of hydrochlorothiazide from Capsules (remove, 
as completely as possible, the contents of NLT 20 Cap¬ 
sules) to a 100-mL yolumetric fiask, Add 60 mL of ace¬ 
ton! tr ile and 6 mL of gladal acetic add, and sonicate for 
10 min. Cool, and dilute with water to vofume, 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 273 nm 

Column: 3.9-mm x 30-cm; lO-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: lOpl 
System suitability 
Sample: Standard solution 

[Notę—T he retention limes for hydrochlorothiazide and 
triamterene re!ative to benzothiadiazine related com¬ 
pound A are about 1,5 and 10, respectively.] 

Suitabillty reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample solution 
Caiculate the percentage of benzothiadiazine related 
compound A in the hydrochlorothiazide contained in 
the portion of Capsules taken: 

Result = (ru/n) x (Ca/Cu) x 100 

r 0 = peak response of benzothiadiazine related 
compound A from the Sample solution 
n = peak response of benzothiadiazine related 
compound A from the Standard solution 
C s = concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/ml) 

Acceptance criteria: NMT 1.0% or benzothiadiazine re¬ 
lated compound A 

ADD1TIONAJL REQUfREMENTS 

■ Packaging and Storage: Preserve in tight, Jight-resistant 
containers. 

* Labełing: Label the Capsules to indicate the Dissolution 

test with which the product complies. 

* USP Beference Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Am ino-6-ch Joro-1,3-benzened isulfona m Ide. 
CJńiC\N&& 285,73 



USP Hydrochlorothiazide RS 
USP Triamterene RS 


Triamterene and Hydrochlorothiazide 
Tablets 


DEFIN1T10N 

Triamterene and Hydrochlorothiazide Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of 
triamterene (Ci^HuN?) and hydrochlorothiazide 
(CzHgCfN^S*), 

[NOTE—The Capsules and Tablets dosage forms should not 
be considered bioequivaIent. ff patients are to be trans- 
ferred from one dosage form to the other, retitration and 
appropriate changes in dosage may be necessary.] 

IDENTIFICATION 

* A* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* B. Thin Laver Chromatography 

Standard solution A: 1.5 mg/ml of USP Triamterene 
RS in methoxyethanol 

Standard solution B: 1.0 mg/mL of USP Triamterene RS 
in methoxyethanol 

Sample solution: Dilute a portion of fineiy ground Tab¬ 
lets, equivalent to 50 mg of triamterene, in 25 mL of 
methoxyethanol f mix, and filter. 

Chromatographic system 
(See Chromatograpny (621), Thindayer Chromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic stlica 
gel mixture 

Application volume: 2 \xL 

Developing solvent system: Ethyl acetate, glacial ace- 
tic add, and water (80:10:10) 

Analysis 

Sam pies: Standard solution A i, Standard solution B, and 
Sample solution 

Dry the spots with a current of air. Deyelop the piąte in 
a so!vent system, until the solvent front has moved 
three-fourms of the length of the piąte. Remove the 
piąte from the deveioping chamber, mark the solvent 
front, and allow to dry. Locate the spots under short- 
wavelength and lonq-wavelength Uv light 
Acceptance criterla: The intensity and Rf value of the 
principal spots of the Sample solution correspond to 
those of Standard solution A and Standard solution B . 

ASSAY 

* Procedurę 

Buffer: Transfer 6.9q of monobasic sodlum phosphate 
and 1.43 g of propylamine hydrochloride to a 1 -L vo!u- 
metric fiask. DlssoW in 900 mL of water, adjust with 
1 N sodium hydroxide to a pH of 5.5, and ailute with 
water to volume. 

Mobile phase: Acetonitrife and Buffer (200:800) 

Diluent: Acetonitrife, glacial acetic acid, and water 
(20:10:170) 

Standard solution: Transfer 25 mg of USP Hydrochloro¬ 
thiazide RS into a 100-mL yolumetric fiask. Add 25/ mg 
of USP Triamterene RS, / being the ratio of the labeled 
amount, in mg, of triamterene to the labeled amount, 
in mg, of hydrochlorothiazide/TableL Add 10 ml of ac- 
etonltriie, 10 mL of water, and 5 mL of glacial acetic 
add, sonicating for 2-3 min after each addition. Cool 
to room temperaturę, and dilute with water to volume. 
Sample solution: Transfer nominally equlvalent to 
50 mg of hydrochlorothiazide, from NLT 20 powdered 


Tablets, to a 200-mL yolumetric fiask. Add 100 mL of 
Diluent, place the yolumetric fiask tn a sonie bath 
heated to between 45° and 50°, and sonicate for 30 
min. Remove the fiask from the bath, and carefully add 
70 mL of Diluent Allow to cool to room temperaturę, 
and dilute with Diluent to voiume, Filter the solution, 
discarding the first few mL of the filtra te. 
Chromatographic system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.0-mm x 25-cm; packing Lt 
Flow ratę: 1.2 mL/mtn 
Injection voIume: 1 0 pi 
System suitabillty 
Sample: Standard solution 

[Notę—T he relatiye retention times for hydrochlorothia- 
zide and triamterene are 0.65 and 1.0, respecttvely.] 

Suitability reguirements 

Resolutlon: NLT 3.0 between hydrochlorothiazide 
and triamterene 

Relaiive standard deylation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate thepercentage of the labeled amount of 
triamterene (C^HuNr) and hydrochlororthiazide 
{OHaGNjCbSz) in the portion of Tablets taken: 

Result - (rdn) x (CdCu) x 100 

ru - peak response of triamterene or 

hydrochlorothiazide from the Sample solution 
rj = peak response of triamterene or 

hydrochlorothiazide from the Standard 
solution 

Cs - concentratlon of triamterene or 

hydrochlorothiazide in the Standard solution 
(mg/mL) 

Cu = nominał concentratlon of triamterene or 

hydrochlorothiazide in the Sample solution 
(mg/rnL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Dissolution (711) 

Medium: 0.1 Ń hydrochloric add; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 mrn 

Standard solution: USP Triamterene RS and USP Hy¬ 
drochlorothiazide RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Buffer, Mooiie phase, and Chromatographic system: 
Proceed as directed in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
triamterene (C 12 H 11 N 7 ) and hydrochlorothiazide 
(CjHaCINjCbSz) di$solved by comparison with a Stan¬ 
dard solution of USP Triamterene RS and USP Hydro¬ 
chlorothiazide RS. 

Tolerances: NLT 80% (Q) of the labeled amounts of 
triamterene (C 12 H 11 N 7 ) and hydrochiorothiazide 
(C 7 H fl CINiO-«Sz) ts dissolved. 

• Uniformity of Dosage Uhits (905): Meet the require- 
ments for Content Uniformity with respect to triamterene 
and to hydrochlorothiazide 

IMPURITIES 

• ÓRGAN1C IMPURITIES 

Solution A: 6.8 mg/mL of sodium acetate trihydrate in 
water. Adjust with glacial acetic acid to a pH of 5.0. 
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Sol u tron B: Acetonitrile and methanol (75:25) 

Mobile phase: Sołution B and Sołution A (100:900) 
Standard stock sołution: Dilute 0.15 mg/mL of USP 
Benzothiadiazine Reiated Compound A RS in aceton i- 
trile* 

Standard sołution: Transfer 10.0 mL of the Standord 
stock sołution to a 100-mt volumetric fiask, add 50 ml 
of acetonitrile and 6 mL of glacia! acetic acid, and dilute 
with water to volume. 

Sample sołution: Transfer an equivalent to 150 mg of 
hydrach lorothiazide, from powaered Tablets (NLT 20), 
to a 100-rnL volumetric fiask. Add 60 mL of acetonitrile 
and 6 ml of glacial acetic add, and sonicate for 10 
min, Cool, and dilute with water to voiume. 
Chromatographic system 
(See Chromatography <621), System Suitabiłity.) 

Modę: LC 

Deteetor: UV 273 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2 mL/mtn 
łnjection volume: lO pL 
System suiLabilily 
Sample: Standard sołution 

[NOTĘ—The relative retention times for hydrochlorothia- 
z \de and triamterene reiative to benzothiadiazine re¬ 
lated compound A are 1.5 and 10, respectively.] 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard sołution and Sample sołution 
Calculate the percentage of benzothiadiazine related 
compound A in the hydro oh lorothiazide contained in 
the portion of Tablets taken; 

Result = (Wr s ) x (G/Cu) * 100 

r u - peak response of benzothiadiazine related 
compound A from the Sample sołution 
r s - peak response of benzothiadtazine reiated 
compound A from the Standard sołution 
C s = concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard sołution 
(mg/mL) 

Cu = nominał concentration of hydroch lorothiazide 
in the Standard sołution (mg/mL) 

Acceptance criteria: NMT 1.0% of Denzothiadiazine re¬ 
lated compound A 

ADDITIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in ttght, light-resistant 

containers. 

• USP reference Standard* <11) 

USP Benzothiadiazine Related Compound A RS 
4-Amino-6-chloro-l,3-benzenedisulfonamide. 
CaHgCINrfhSi 285.73 
USP Hydroch lorothiazide RS 
USP Triamterene RS 


Triazolam 



C„H, 2 CUN4 . „ L1 3 

4,2,4]Triazolo[4,3-o][1,4]benzodiazepine, 8-chlorO- 


8-Chloro-6-(o-chlorophenyl)-l-methyL4H-5-tnazolo[4,3-o] 

[1,4]benzodiazepine [28911 -01 -Sj. 

DEFINITION 

Triazolam eon tai ns NLT 97.0% and NMT 103.0% of 
G 7 H 12 CUM 4 , calculated on the dried basis. 

[Cautpon— Exercise care to prevent inhaling partides of 
triazolam and to prevent its contacting any part of the 
body.] 

IDENTIFICATION 

• A. INFRARID ABSORPTION <197M) 

* B. The retention time of the major peak of the Sample 

sołution corresponds to that of tne Standard sołution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Diluent: Acetonitrile and water (45:55) 

Buffer: 1.4 g/L monobasic potassium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (45:55) 

System suitability sołution: 0.02 mg/mL each of USP 
Triazolam RS and USP Alprazolam Related Compound A 
RS in Diłuent 

Standard sołution: 0.025 mg/mL of USP Triazolam RS 
in Diłuent 

Sample sołution: 0.025 mg/mL of Triazolam in Diłuent 
Chromatographic system 
(See Chromatography (621), System Suitabiłity.) 

Modę: LC 

Deteetor: UV 215 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1 mL/rmn 
łnjection size: 10 pL 

Run time: 3 times the retention time of triazolam 
System suitability 

Samples: System suitability sołution and Standard 
sołution 

[Notę—T he relative retention times for alprazolam re¬ 
lated compound A and triazolam are 0,77 and 1.0, 
respectively.] 

Suitability reąuirements 
Resolution: NLT 4.0 between alprazolam related 
compound A and triazolam, System suitabiłity sołution 
Tailing: NMT 1.5, Standard sołution 
Relative standard deviation: NMT 1.0%, Standard 
sołution 
Analysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of triazolam (C17H12G2N4) in 
the portion of Triazolam taken: 

Result - (rjr$) x (Cs/Cu) x 100 

Tu = peak response of triazolam from the Sample 
sołution 

r$ = peak response of triazolam from the Standard 
sołution 

G - concentration of USP Triazolam RS in the 
Standard sołution (mg/mL) 

Cu - concentration of Triazolam in the Sample 
sołution (mg/mL) 

Acceptance criteria: 97.0%-1O3.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0,5% 


Delete the fołtowing: 

•* Heaw Metals, Method II (231): NMT 20 ppm# {otf.óai 1 * 

IflfrUtUj 






* Organjc Impurities 

Diiuent, Buffer, Mobile phase, System suitability solu¬ 
tion, and Chromatographic system; Proceed as di- 
rected in the Assay. 

Standard solution: 0.25 jig/mL of USP Triazolam RS In 
Diiuent 

Sample solution: 0.25 mg/mL of Triazolam in Diiuent 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę—T he relath/e retention times for aiprazolam re- 
lated compound A and triazolam are 077 and i .0, 
respeet i velyj 
Suitability reąuirements 

Resolution: NLT 4,0 between aiprazolam related 
compound A and triazolam, System suitability solution 
Tai ling: NMT 1.5, Standard solution 
Reiative standard dewation: NMT 5.0%, Standard 
solution 
Analysis 

Sample; Sample solution 

Calculate the total percentage of impurities in the por- 
tion of Triazolam taken: 

Result - (tu/fj) X 100 

r u = sum of the areas of each of the minor 
component peaks detected 
/> - sum of all minor component peak areas and 

the area of the major component peak 
Aceeptance critena 
Total impurities: NMT 1,5% 

SPECIFIC TESTS 

* Loss ON Drvinc (731): Dry a sample at 60° and at a 

pressure not exceeding 5 mm of mercury for 16 h: it 
loses NMT 0,5% of its weight 

ADDITHONAJL REQU!REMENTS 

■ Packaging and Storage: Preserve in weil-ctosed eontain- 
ers at room temperaturę. 

* USP Reference Standards (11) 

USP Triazolam RS 

USP Aiprazolam Related Compound A RS 
2 -(2-Acetyfhydrazino)-7-chl0ro-5-phenyf-3H-1,4- 
benzodiazepine. 

Ci7Hi 5 CIN 4 0 32678 


Triazolam Tablets 


» Triazolam Tablets contain not less than 

90,0 percent and not morę than 110.0 percent of 

the fabeled amount of Cj/H u CbN4* 

Packaging and storage—Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Triazolam RS 

Identification—-The retention time of the major peak in 
the chrom a to gram of the Assay preparation obtamed as di- 
rected in the Assay corresponds to that of the Standard 
preparation, relative to the InternaI standard. 

Dissolution (711)— 

Medium: water; 500 ml. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Stock standard solution —Weigh accurately about 5 mg of 
USP Triazolam RS, dissolve in and clilute wlth methanol to 
200.0 mL, and mtx. 


Working standard solution —For each 0,125 mg of the la¬ 
bę ed amount of triazolam per Tablet, add 2.0 mL of Stock 
standard solution to a 200-mL volumetric fiask. Dilute with 
water to volume, and mix. 

Procedurę—After 30 minutes, withdraw a portion of the 
solution under test, and filter Im media tely. Inject egual 
volumes (about 200 ]xL) of this solution and the Working 
standard solution into a liquid chromatograph (see C/iromcJ- 
tography (621)) equlpped with a detector capable of moni¬ 
toring UV absorbance at 222 nm and a 4.6-mm x 10-cm 
stainfess Steel column containing packing L7. The mobile 
hase is a mixture of water and acetonitrile (60:40). The 
ow ratę is about 1 mL per minutę. The relative standard 
deviation of the peak response for the Working standard so- 
lutbn is not morę than 3.0%, and the number of theoreticai 
plales is not less than 500. Calculate the percentage of 
C I7 H 12 CI 2 N 4 dissofved by the formula: 

50,000 (r u /rs)(cn) 

in which ru and r$ are the peak responses of the solution 
under test and the Working standard solution , respectJveiy, C 
is the concentration, in mg per mL, of USP Triazolam RS in 
the Working standard solution, and t is the labefed amount, 
in mg, of triazolam in the Tablet, 

Toierances —Not less than 70% ( Q ) of the fabeled amount 
of h dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniformity — 

Mobile phase and Chromatographic system—Proceed as dh 
rected in the Assay under Triazolam . 

internaI standard solution —Prepare a solution of aiprazo¬ 
lam in acetonitrile having a concentration of about 
0.025 mg per mL, 

Standard preparation —Dissolve about 3.2 mg of USP 
TriazoEam RS, accurately weighed, in 100.0 mL of InternaI 
standard solution, and mfx. 

Test preparation —Transfer 1 Tablet to a Container, add 
about 0.4 mL of water directiy onto the Tablet, alfow to 
stand for about 2 minutes, and swirl the Container to dis- 
perse the Tablet, For each 0.25 mg of the labeled amount of 
triazolam in the Tablet, add 10.0 mL of Internat standard 
solution to the Container. Shake, and centrifuge if necessary. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Triazolam. Calculate the ouantity, in mg, of 
C 17 H 12 CI 2 N 4 in the Tablet taken by the formula: 

CV(Ru/Rs) 

in which V is the volume, in mL, of Internai standard solution 
in the Test preparation. 

Assay— 

Mnbile phase —Prepare a filtered and degassed mixture of 
acetonitriie, chloroform, butyl alcohol, water, and glacial 
acefic add (850:80:50:20:0.5). Make adjustmenls ir neces- 
sary (see System Suitability under Chromatography (621)). 

Interna! standard solution —Prepare a solution of alprazo- 
lam in acetonitrile, having a concentration of 0.1 mg per 
ml. 

Standard stock solution— Dissolve an accurately weighed 
guantity of USP Triazolam RS In acetonitrile, and di fu te with 
acetonitrile to obtain a solution having a known concentra¬ 
tion of about 0,1 mg per mL, 

Standard preparation —Transfer 8.0 mL of Standard stock 
solution to a 200~mL volumetric fiask, add 8.0 mL of Internal 
standard solution, dilute with acetonitrile to volume, and 
mix, 

Assay preparation— -Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed ouantity of 
the powder, equiva!ent to about 0.8 mg of triazolam, to a 
200-mL vo!umetric fiask. Add 2 mL of water, mix, and allow 
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to stand for 10 minutes, Mix vigorously for 10 seconds, and 
add 8,0 mL of Internal standardsolution, shake vigorously for 
10 minutes, dilute with acetonitrile to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph Is eouipped with a 254-nm detector 
and a 4.6-mm x 30-cm column that contains packing L3. 
The flow ratę is about 2,0 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed under Procedurę, the relative retention times are 1 
for triazolam and about 1.4 for the interna! standard, the 
resofution, R t between the interna! standard and triazolam is 
not less than 2 . 0 , and the re 1 ative standard deviation for 
replicate injections is not morę than 2 , 0 %. 

Procedurę— Separateiy inject eaual volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of C 17 H 12 O 2 N 4 in the portion of Tablets 
taken by the formula: 


200 C( fiu / flj) 

in whlch C is the concentration, in mg per ml, of USP 
Triazolam RS in the Standard preparation , and Ru and R$ are 
the ratios of the triazolam peak area to the internal standard 
peak area obtained from the Assay preparation and the Stan* 
dard preparation, respectively. 


Trichlormethiazide 



C B H s CI 3 N,O ł Sj 380.66 

2H- 1,2,4-Benzothiadiazine-7-sulfonamide, 6-chloro- 
3’(dichloromethyl)-3,4-dihydro-, 1,l-dioxide, (+)-. 
(±)-6-Chloro-3-(dfchlorQrnethyl)-3,4-dihydro-2H-1,2, 
4-benzothiadiazine-7-sulfonamrde 1 y 1-dioxlde 
[133-67-5], 

» Trichlormethiazide, dried at 105° for 3 hours, 
contains not less than 98,0 percent and not morę 
than 102.0 percent of C 8 H 8 CI 3 N 3 O 4 S 2 . 

Packaging and storage—Preserve In well-closed contain- 
ers. 

USP Reference standard* (11)— 

USP Benzothiadiazlne Related Compound A RS 
4-Amtno-6-chloro-1,3-benzenedisulfonamide. 
C*H a C|N 3 0,S* 285.73 
USP Trichlormethiazide RS 
Identification— 

A: Infrared Absorption (197M), 

B: Prepare a solution in a mixture of equal volumes of 
toluene and alcohol containing 1 mg per mL, Apply 10 pL 
of this solution and 10 |iL of a Standard solution of USP 
Trichlormethiazide RS in the same medium having a known 
concentration of 1 mg per mL to a suitable thin-layer chro¬ 
matographic piąte (see Thin-Loyer Chromatography under 
Chromatography (621)) coated with a 0,25-mm layer of 
chromatographic silica ge! mrxture. Allow the spots to dry, 
and deve!op the chromatogram, uslng ethyl acetate as the 
solvent, until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the devełoping chamber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots using short-wave- 
length UV light: the Rf value of the pnncipal spot obtained 


from the test solution corresponds to that obtained from 
the Standard solution, 

Loss on drying (731)—Dry It at 105° for 3 hours: it loses 
not morę than 0,5% of tts weight 
Residue on Ignltlon (281): not morę than 0 . 1 %. 
Selenium (291): 0,003%. 


De te te the fol łowi ng; 

# Heavy mef ais, Method U (231): 0.002%,* (omcw 1^-201 

Diazotizable substances— 

Standard solution —Prepare a solution in a mixture of 
eaual volumes of toluene and alcohol containing 250 pg of 
USP Benzothtadiazine Related Compound A RS in each mL 

Test solution— Transfer 100.0 mg of Trichlormethiazide, 
accurateiy weighed, to a 10-mL volumetric fiask, dissoive in 
1 mL of acetone, dilute with a mixture of equal vo!umes of 
toluene and alcohol to volume, and mix. 

Procedurę— Apply 5 pL each of the Standard solution and 
of the Test solution to a suitable thin-layer chromatographic 
piąte (see Thin-Layer Chromatography f under Chromatogra¬ 
phy (621)) coated with a 0.25-mm layer of chromatographic 
silica gel mixture. Allow the spots to dry, and deve!op the 
chromatogram in ethyl acetate until the so!vent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the developing chamber, mark the sol- 
vent front, and locate the spots on the piąte by spraying 
first with a 1 in 20 solution of sodium nitrite in dilute hydro- 
chloric add (1 in 12 ), and then with a 1 in 1 000 solution of 
A/-(l -naphthyl)ethylenediamine dihydrochloride in alcohol: 
cfter 3 mrnutes, any spot from the Test solution , occurring at 
the Rf value corresponding to that produced by the Stan¬ 
dard solution , is not greater in size or intensity than the spot 
produced by the Standard solution, corresponding to not 
morę than 2.5% of diazotizable substances. 

Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
0.05 M monobasic potassium phosphate and methanol 
(7:3). Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

Internal standard solution—Transfer about 120 mg of 
methylparaben to a SG-mL volumetric fiask, add methanol 
to volume, and mix. 

Standard preparation— Transfer about 25 mg of USP 
Trichlormethiazide RS, accurateiy weighed, to a 50-mL volu- 
metric fiask, add 4.0 mL of Internal standard solution , dilute 
with methanol to volume, and mix to obtain a solution hav- 
ing a known concentration of about 0.5 mg of USP 
Trichlormethiazide RS per mL. 

Assay preparation— Transfer about 50 mg of 
Trichlormethiazide, accurateiy weighed, to a 100-mLvolu- 
metric fiask, add 8.0 mL of Internat standard solution, dilute 
with methanol to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
[iquid chromatograph is eciuipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2.3 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the resolution, fi, between the 
analyte and internal standard peaks is not less than 2 . 0 , and 
the relative standard deviation for the response ratios calcu- 
lated for replicate injections is not morę tnan 2 %. 

Procedurę —Separateiy inject equal volumes (5 to 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
tre the responses for the major peaks. The relative retention 
t mes are about 0.56 for tricnlomnethiazide and 1.0 for 
methylparaben. Calculate the quantity, in mg, of 




CsHfiCUNjC^S* * in the portion of Trichlormethiazide taken by 
the formula: 

lOOCOWflj) 

in which C is the concentration, in mg per mL, of USP 
Trichlormethiazide RS in the Standard preparation, and R v 
and Rs are the peak response ratios obtained from the Assay 
preparation and the Standard preparation , respectiyely. 


Trichlormethiazide Tablets 


» Trichlormethiazide Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CsHeCIjNjO^Sa. 

Packaging and storage—Preserye in tight containers. 

USP Reference standards (11)— 

USP Trichlormethiazide RS 

Identification —Evaporate 25 ml of the eombined ethyl 
acetale extracts obtained in the Assay ona steam bath to 
dryness, and dissolve the residue in 1 ml of a mixture of 
eąual yolumes of benzene and alcohoi: a 10 -jiL portion of 
this solution responds to Identification test B under 
Trichlormethiazide. 

Dissolution (711)— 

Medium; water; 900 mL. 

Apparatus 2: 50 rpm. 

77me: óOminutes. 

Procedurę—[ notę—C onduct the analysis of the specimen 
promptly after the specimen aliguot is withdrawn from the 
ves$el, to minimize hydrolysis.] Determine the amount of 
OHsChNjChSp dissolved, employing the procedurę set forth 
in the Assay, ma king any necessary yolumetric adjustments. 

Tolerances—N ot less than 65% (Q) of the labeled amount 
of CaHsCbNjC^ is dissolved in 60 mrnutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase and Chromatographic system— Prepare as di- 
rected in the Assay under Trichlormethiazide. 

Acidic methanoi —Add 2.8 mL of suif uric acid to 100 mL 
of water, mix, and eooL Dilute with methanoi to 1000 mL, 
and mix, 

internat standard solution— Transfer about 20 mg of meth- 
yfparaben to a 200-mL yolumetric fiask, add Addtc methanoi 
to yolume, and mix. 

Standard preparation —Transfer about 20 mg of USP 
Trichlormethiazide RS, accurateiy weighed, to a 50-ml vnlu- 
metric fiask, add Acidic methanoi to volume, and mix. Trans¬ 
fer 5.0 mL of this solution to a eentrifuge tubę, add 5.0 mL 
of Internal standard solution , and mix to obtain a solution 
having a known concentration of about 0.2 mg of USP 
Trichlormethiazide RS per mL. 

Assay preparot/or?—Weigh and finely powder not less 
than 20 Tablets. Transfer an accurateiy weighed portion of 
the powder, equivalent to 2 mg of trichlormethiazide, to a 
centrtfuge tubę. Add 5.0 mL of Acidic methanoi and 5.0 mL 
of Internat standard solution , and mlx to disperse the pow¬ 
der. Insert the stopper in the lube, rotate by mechanical 
means for 20 minutes, and eentrifuge to obtain a elear su- 
pernatant. 

Procedurę —Separately inject equal yolumes (5 jjL to 
25 pL) of the Standard preparation and the Assay preparation 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. The relath/e re- 


tention times are about 0.58 for trichlormethiazide and 1.0 
for methylparaben. Calcu la te the quantity, in mg, of 
CaHaCbNjO^S^ in the portion of Tablets taken by the 
formula: 

1 QC(R U /Rs) 

in which C is the concentration, in mg per mL, of USP 
Trichlormethiazide RS in the Standard preparation t and Ra 
and are the peak response rados obtained from the Assay 
preparation and the Standard preparation ( respectively. 


Tricitrates Orał Solution 


DEFINITiON 

Tricitrates Orał Solution Is a solution of Sodium Citrate, Po¬ 
tassium Citrate, and Citric Acid in a suitable aqueous me¬ 
dium, it contains, in each 100 mL, NLT 2.23 g and NMT 
2.46 g of sodium (Na), equivafent to NLT 9.5 g and NMT 
10.5 g of sodium citrate oihydrate (CńHsNa^G? - 2H 2 0); 
NLT 3.78 g and NMT 4.18 g of potassium (K), equivalent 
to NLT 10.45 g and NMT 11.55 g of potassium citrate 
monohydrate (C^H^KjO? - H 2 0); NLT 12.20 g and NMT 
1 3,48 q of citrate (CóHsOj) as sodium citrate and potas¬ 
sium citrate; and NLT 6.34 g and NMT 7.02 g of citric 
acid monohydrate (CeHaO? * H 2 0). [NOTĘ—The sodium 
and potassium ion contents of Tricitrates Orał Solution are 
each approximately 1 mEq/mL.] 

IDENTIFICATION 

■ A. Identification Tests—General, Sodium (191) 

Sample: 2 mL Orał Solution 

Acceptance criteria: Meets the reguirements for the 
pyroantimonate precipitation 

* B. 

Sample solution: Orał Solution (1 in 20) 

Analysis: Add 5 mL of sodium cobaltinitrite TS to 2 ml 
of Sample solution. 

Acceptance criteria: A yeflow preciprtate is formed im- 
mediately (presence of potassium). 

* C. The retentlon tfme of the citrate peak of the Sample 
solution corresponds to that of Standard solulbn 7, as ob¬ 
tained in the Assay for Citric Acid. 

ASSAY 

* Sodium and Potassium 

Sodium stock solution: Transfer 14.61 q of sodium 
chloride, preyiously dried at 105° for 2 n, to a 250-mL 
yolumetric fiask, and dilute with water to volume, 
Potassium stock solution: Transfer 18.64 g of potas¬ 
sium chloride, preyiously dried at 105° for 2 h, to a 
250-mL yolumetric fiask, and dilute with water to 
volume. 

Diiuent: Transfer 1.04 g of lithium nitrate to a 1000-mL 
yolumetric fiask, add a suitable nonlonic surfactant, 
then add water to vo!ume. This solution contains 15 
mEq of Li/1000 mL. 

Standard solution: Pipet 50 mL of Sodium stock solution 
and 50 mL of Potassium stock solution into a 500-mL 
yolumetric fiask, and dilute with water to yolume. Each 
mL of this solution contains 0.1 mEq of sodium (Na) 
and 0,1 m£q of potassium (K). Transfer 50 pL of this 
solution to a 10-mL yolumetric fiask, and dilute with 
Diiuent to yolume. 

Sample solution: Transfer a yolume of Orał Soiution, 
equivalent to 2 g of eombined citrates, to a 100-mL 
yolumetric fiask, and dilute with water to yolume. 
Transfer 50 pL of this solution to a 10-mL yolumetric 
fiask, and dilute with Diiuent to yolume. 
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Instrumental conditions 
(See Atom/c Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengths 
Sodium emission linę: 589 nm 
Potassium emission Hne: 766 nm 
Blank: Diluent 
Analysis 

Sam pies: Standard solution, Sample solution, and Blank 
Calculate the quantity, in g, of sodium (Na) in the por- 
tion of Orał Solution taken: 

Result - ( AJMr ) x (Ru.nJRs.no) x ( W/F) 


A r = atomie weight of sodium, 22.99 

M r = moleeular weight of sodium chloride, 58.44 

R UNq ~ sodium emission reading from the Sample 
solution 

= sodium emission reading from the Standard 
solution 

W ~ weight of sodium chloride in the Sodium stock 

solution , 14.61 g 

F = eonversion factor, 25 

Calculate the quantity, in g, of potassium (K) in the 
portion of Orał Solution taken: 

Result = (Ar/Mr) x (Ru,k/Rsk) x ( W/F) 

A t = atomie weight of potassium, 39.10 
M r - moleeular weight of potassium chloride, 74.55 
Ryję - potassium emission reading from the Sample 
solution 

Rsjc - potassium emission reading from the Standard 
solution 

W = weight of potassium chloride in the Potassium 
stock solution , 18.64 g 
f = conversion factor, 25 

Acceptance criteria: 2.23-2.46 g/100 mL of sodium 
and 9.5-10.5 g/100 mL of potassium 

* CITRATE 

Mobile phase, Standard solution 1, Chromatographic 
system, and System suitability: Proceed as directed in 
Assay for Citric Aad/Citrate and Phosphate (345). 

Sample solution: Transfer an approprtate volume of 
Orał Solution into a suitable volumetric fiask, and pro¬ 
ceed as directed in Assay for Citric Acid/Gtrate and Phos¬ 
phate (345), Assay Preparation for Citric Add/Citrate 
Assay. 

Analysis: Proceed as directed in Assay for Citric Acid/ 
Citrate and Phosphate (345), Procedura, 

Calculate the concentration, in g/100 ml, of citrate 
(C 6 H & 0 ? ) in the portion of Oraf Solution taken: 

Result - [( ru / rs ) x (CdQ) - A(M r ifM,z)] x i 

r y = citrate peak area from the Sample solution 

n - citrate peak area from Standard solution 1 

Cs = concentration of citrate in Standard solution 1 
(pg/mL) ( . 

Cy ^nominał concentration of Sample solution 
A = concentration of citric acid monohydrate 
determined in the Assoy for Citric Acid 
(mg/ml) 

M ri = moleeular weight of citrate, 189.10 
M r * = moleeular weight of citric acid monohydrate, 

210.14 

i = Orał Solution labd claim (g/100 mL) 
Acceptance criteria: 12,20-13,48 g/l 00 mL as sodium 
citrate and potassium citrate 

* Citric Acid 

Sample solution; Transfer 15 mL of Orał Solution into a 
250-mL vo!umetric fiask, and dilute with water to 
volume. 


Analysis: Transfer 5 mL of the Sample solution into a 
suitable fiask, and add 25 mL of water and 5 drops of 
phenolphthalein TS. Titrate with 0.02 N sodium hy- 
droxide VS to a pink endpoint. Each mL of 0.02 N so¬ 
dium hydroxide is equivalent to 1.401 mg of citric acid 
monohydrate (C & H S 07 * H*0). 

Acceptance criteria: 6.34-7.02 g/100 mL 

SPECIFIC TESTS 

* PH (791): 4.9-5.4 

ADD1TDONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight containers. 

* USP Reference Standards (11) 

USP Citric Acid RS 


Triclocarban 




C13H9CI3N2O 31 5 ‘- 

Urea, W^(4-chlorophenyi)-/V , -(3 / 4-dichlorophenyl)-; 
3,4,4'-Tnchloroearbanifide; 

1-{4-Chlorophenyl)-3-(3,4-dichtorophenyl)urea [101 -20-2]. 


Triclocarban contains NLT 97.0% and NMT 103.0% of 
triclocarban (CnH 5 CI 3 N 2 0), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

• B. The retention time of the maior peak of the Sample 

solution corresponds to that of the standard solution , as 
obtained in the Assay . 


ASSAY 
* Procedurę 

Mobile phase: Acetonitrile, methanol, water, and gla- 
dal acetic acid (400: 500: 300:1.5) 

System suitability solution: 0.1 mg/mL each of USP 
Triclocarban RS, USP Triclocarban Related Compound A 
RS, and USP Triclocarban Related Compound C RS in 
acetonitrile 

Standard solution: 0.1 mg/mL of USP Triclocarban RS 
in acetonitrile. The solution is stable for 12 h. 

Sample solution: 0.1 mg/mL of Triclocarban in acetoni- 
triie. The solution is stable for 12 h. 

Chromatographic system 
(See Chromatography (621), System Sultability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 25-cm; 5-pm packmg LI 
Flow ratę: 2 mL/min 
Injection volume: 20 ^L 
System sultability 

Samples: System sultability solution and Standard 
solution 

[jsjoTE—The relative retention limes for triclocarban re¬ 
lated compound A, triclocarban, and triclocarban re- 
Jated compound C are 0.7, 1.0, and 1,6, respectively.] 
Suitability reguirements 

Resolution: NLT 2.0 between triclocarban related 
compound A and triclocarban, NLT 2.0 between triclo¬ 
carban and triclocarban retated compound C, System 
suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 




Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of triclocarban (C 11 H 9 CI 5 N 2 O) 
in the portion of Triclocarban taken: 

Result = (r u /fi) x (C i/Cu) * 100 

= peak response from the Sample solution 
r$ - peak response from the Standard solution 
Cs = concentration of USP Triclocarban RS In the 
Standard solution (mg/mL) 

C u - concentration of Triclocarban in the Sample 
solution (mg/mL) 

Acceptance crlteria: 97 , 0%-T03,0% on the dried basis 

IMPURJTIE5 
* ORCANIC IMPURITIES 

Mobile phase: Acetonitrile, methanol, water, and gla- 
daf acetic acid (370:380:250:1) 

Internal standard solution: 0,12 mg/mL of p-ni- 
trochlorobenzene in methanol 

Standard solution; 2pg/mL each of USP Triclocarban 
RS, USP Triclocarban Related Compound A RS, USP 
Triclocarban Related Compound C RS, USP Triclocarban 
Rdated Compound D Mixture RS, and 2.4 (ig/mL of p- 
n itrach lorobenzene from the Interna! standard solution. 
Dissolve and di lute with methanol to volume. 

Sample solution: 0.2 mg/mL of Triclocarban and 
2.4 pg/mL of p-n itrach! o robenzene from the Internal 
standard solution. D1ssolve and dii u te with methanol to 
volume. 

Chromatographic system 

(See Chroma tog ropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

FIow ratę: 13 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

5ignal-to-notse ratio: NLT 10 for triclocarban related 
compound A, triclocarban related compound C, and 
triclocarban related compound D mixture 
Relative standard deviation: NMT 2.0% for 
triclocarban 
Analysis 

Sam pies: Stondard solution and Sample solution 
Calculate the percentage of each impurity rn the por¬ 
tion of Triclocarban taken: 

Result = (RufRs) x (Cj/Cy) x 100 

Ru ~ peak response ratio of each impurity to the 
interna! standard from the Sample solution 
Rs - peak response ratio of corresponding sperified 
impurity to the internal standard from the 
Standard solution (use the triclocarban peak 
response ratio to calculate for any individual 
impurity) 

Ci = concentration of each impurity in the Standard 
solution (jig/mL) 

Cu “ concentration of Triclocarban In the Sample 
solution (pg/mL) 

Acceptance criteria; See Table 1. 


Table 1 


Marne 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

p* N itroc h 1 o robenze n e 1 

0,45 

_ 

Triclocarban related tomoound A tł 

0,64 

1.0 

Triclocarban 

1.00 

__ 

Triclocarban related compound O 

1.66 

1.0 

Triclocarban related compound D 
miKture* 

2.72 
and 3.25 

1.0 

Anv other individuai impurity 

,_ 

1.0 

Totał fmpurities 

— 

2.0 


fl Internal standard—for (nformation only. 
b ' ,3-Bis(4-chlorqphenyl)urea. 

* l,3-Bi$(3,4<k£htoropheriyl)urea, 

Consists oi two componenis, triarylbiurei 1 and triarylbiurei 2. Triarylbi- 
u ret 1 is [3 ( S“bts(4<hlorophcnyl)n-f3 # 4-dichlorophenyl)bluret] with RRT 
of 2.72, Trfarylbiuret 2 is n,S3is(4 chforophenyl)-3-(3 f 4- 
dichlorophenyf)biuret] with RRT of 3.25, The acceptance criteria is the 
sum of triarylbiuret 1 and triarylbiuret 2, 

* CHLOROANILINES 

Dimethylformarmde solution: 5% dimethylformamide 
in 1 N hydrochloric acid 

Sodium nitrite solution: 23 rng/mL of sodium nitrite 
tn water 

Ammonium sulfamate solution: 25 mg/mL of ammo- 
ntum sulfamate in water 

N-(1-naphthy!)ethyienediarnine dihydrochloride solu- 
tron: 10 mg/mL in water 
Standard stock solution 1: 560 pg/mt of 3,4- 
dtchloroaniline and 440 pg/ml of p-chloraaniline dis- 
solved in 2% of the finał volume with the Dimethylform¬ 
amide solution. Dilute with 0,2 N hydrochloric acid to 
vo!ume. 

Standard stock solution 2: 56 pg/mL of 3,4- 
dichłoroaniline and 44 pg/ml of p-chloroaniline in 0.2 
N hydrochloric acid from Standard stock solution 1 
Standard stock solution 3: 5.6 pg/mL of 3,4- 
dichloroaniline and 4,4pg/mL of p-chloroaniline in 0.2 
N hydrochloric acid from Standard stock solution 2 
Standard stock solution 4: 0,56 pg/mL of 3,4- 
dichloroaniline and 0.44 pg/mL of p<hloroanilme rn 0.2 
N hydrochloric acid from Standard stock solution 3 
Standard Solutions: Prepare Standard Solutions 1-9 as 
listed in Tobie 2, Transfer the aliquot of the Standard 
stock solution to each individual 25-mL vofumetric fiask. 
Place all fiasks in an ice bath at 0 Q to 5* for 10 min. 

Add to each volumetric fiask 1 mL of Sod/um nitrite solu¬ 
tion, shake well, and let the solution stand for 10 min in 
the ice bath. Add to each fiask 1 mL of the Ammonium 
sulfamate solution , shake well, and atlow the reaction to 
take place for 10 min inside the ice bath. Add 2 mL of 
the N~(1 -naphthył)etbylenediamine dihydrochloride solu * 
tion to each Standard solution 1-8, and remove all volu- 
metric fiasks from the ice bath, Do not add the N- 
(1 -naphtbyljethylenediaminę dihydrochloride solution to 
Stonaard solution 9. Dilute ałl Solutions with 0,2 N hy¬ 
drochloric add to vo!ume. Altów to stand for at least 30 
s, and measure the absorbance wtthin 15 min. 


Table 2 


Standard 

Solution 

Standard Stock 
Solution Used 

Volume of 
Standard 
Stock 
Solution 
(mL) 

Concentration 
of Total 
Chloroaniline 
(ppm) 

1 

Standard stock 
sol u bon 4 

2 

20 

2 

Standard stock 
solution A 

5 

50 
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Table 2 (Continued) 


Standard 

Solution 

Standard Stock 
Solution Used 

Volume of 
Standard 
Stock 
Solution 
(mL) 

Concentration 
of Total 
Chloroaniline 
(ppm) 

3 

Standard stock 
solution 4 

10 

100 

A 

Standard stock 
solution 4 

15 

ISO 

5 

Standard stock 
solution 3 

2 

200 

6 

Standard stock 
solution 3 

3 

300 

7 

Standard stock 
solution 3 

4 

400 

8 

Standard stock 
solution 3 

5 

500 

9 

Standard stock 
solution 2 

5 

0 


Sample stock solution: Dissolve 500 mg of Triclocarban 
with 5 mL of the Oimethylformamide solution in a 50-mL 
beaker, and shake the solution. Continue shaking the 
solution while adding 15 mL of 0.2 N hydrochlonc acid 
to precipitate the product, and shake for 15 min. Rlter 
the suspension into a 50-mL volumetric fiask, and dilute 
with 0.2 N hydrochlonc acid to volume. 

Sample solution: Transfer 10 mL of the Sample stock 
solution to a 25-mL volumetric fiask, and place in an ice 
bath at 0° to 5° for 10 min. Add I mL of the Sodium 
nitrite solution , shake well, and let the solution stand for 
10 min in the ice bath. Add 1 mL of the Ammonium 
suffamote solution, shake well, and allow to stand for 10 
min. Add 1 mL of the N-(J-naphthyl)ethyienediamine di- 
hydrochforide solution, and remove the solution from the 
ice bath. Dilute with 0.2 N hydrochlonc acid to volume. 
Allow to stand for at least 30 s, and measure the ab- 
sorbance within 15 min. 

Sample solution blank: Follow the procedurę described 
in the preparation of the Sample solution but do not 
add the N-(l-naphthyOethylenediomine dihydrochlonde 
solution. 

Instrumental condilions 
Modę: UV 

Analytical wavelength: 552 nm 
Analysis 

Samples: Standard Solutions and Sample solution 
Ca li bra te the absorbance to zero with Standard solution 
9, Generale a calibration curve of absorbance agalnst 
concenfration of total chloroaniline using the data 
from Standard Solutions 1-8, DetermEne the concentra¬ 
tion, Q, in ug/mL, of chforoanilines in the Sample solu¬ 
tion using the calibration curve. Calculate the eoncen- 
tration. En ppm, of chloroanilines in the portion of 
Triclocarban taken: 

Result = [CdCu) x F 

C* = concentration of chloroanilines in the Sample 
solution (|ug/mL) 

Cy - concentration of Triclocarban in the Sampfe 
solution (jug/mL) 

F = corwersion factor to ppm (1 Q ó ) 

Acceptance criteria: NMT 400 ppm 

SPECIFIG TE5TS 

* LosS ON DRYING (731) 

Sample: Dry a sample at 110° for 4 h. 

Acceptance criteria: NMT 0.2% 

ADDITIONAL REQUIREMENTS 

• Pack ag INC and Storage: Preserve in well-closed Con¬ 

tainer Storę at ambient temperaturę and humidity. 


* USP Reference Standards (11) 

USP Triclocarban RS 

USP Triclocarban Refated Compound A RS 

1.3- Bis(4-thIorophenyi)utea. 

CnH,oClaN a O 281.14 

USP Triclocarban Related Compound C RS 

1.3- Bis(3,4-dichlorophenyl)urea* 

CuHłCUNiO 350.03 

USP Triclocarban Related Compound D Mixture RS 
M ixturę of triarylbiuret 1 (3,5-bisf4-chlorophenyl)- 
1-(3 # 4-dichlorophenyl)biuret and triarylbiuret 2 (1,5- 
bis(4-chlorophenyl)-3~(3,4-dich!orophenyl)biuret)* 
C 20 H 13 CUN 1 O 2 469*15 


Triclosan 



C 12 H 7 CI 3 O 2 289.54 

Phenol, 5-thloro-2-(2,4-dichiorophenoxy)-. 
2,4,4'-Trichloro-2'-hydroxydiphenyl ether [3380-34-5]. 

» Triclosan contains not less than 97.0 percent 
and not morę than 103,0 percent of C^H/CUO*, 
calculated on the anhydrous basis. 

Packaging and storage—Preserve in tight, light-resistanl 
containers. 

USP Reference standards (11)— 

USP 2,4-Dichlorophenol RS 
USP Parachloropnenol RS 
USP Triclosan RS 

USP Triclosan Related Compounds Mixture A RS 
Identification— 

A: Infrared Absorption (197K), 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Waler Determination, Method I (921): not morę than 

0 * 1 %. 

Completeness of solution (641)—A solution of 1.40 g of 

Triclosan In 10 mL of acetone is elear* 


Delcie the following: 

i Heavy metals, Method II (231): 0.002%.# (orau*i-wteoia) 

Related compounds— 

Chromotographic system —Proceed as directed in the As¬ 
say * 

Test solution —Use the Assay preparation. 

Procedurę —Inject a votume (about 2.0 fiL) of the Test so¬ 
lution into the cnromatograph, inerease the column temper¬ 
aturę by 20° per minutę to 140°, then inerease coiumn tem¬ 
peraturę by 4° per minutę to 240°, maintain thrs 
temperaturę for not less than 5 minutes, record the chro¬ 
matogram, and measure the peak responses. Calculate the 
percentage of each impurity in the portion of Triclosan 
taken by the formula: 

100(oM) 

in which r, is the peak response for each impurity; and n is 
the sum of the responses of all of the peaks: not morę than 















?L 1% n °t n any individljal impurity is found; and not morę 
than 0,5% of total impurities is found. 

n™'* ° f rnonoc * lloro P henols and 2,4-dichIorophe- 

Phosphate buffer— Transfer about 1.38 g of anhydrous 
monobasic sodium phosphate and about 1.42 g of dibasic 
sodium phosphate to a 1-L volumetric fiask, dissolve tn and 
drlute wjth water to volume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
aceton i tnie and Phosphate buffer ( ?:1). Make adjustments if 
(621)) ary ^ S6e System Suiłobility under Chromatography 

Standard solution —Quantitatively dissolve accurately 
weighed quantities of U5P Parachlorophenol RS and USP 
2,4-Dichlorophenol RS in acetonitrile, dilute with an eoual 
yomme of water, and mix, Transfer a portion of this solution 
to a suitable Container, and dilute quantitatively, and step- 
Wise 4 necessary, with a mixture of acetonitrile and water 
(1:1) to obtain a solution having known concentrations of 
about 0.5 pg of parachlorophenol and 0.1 uq of 2,4- 
dtchlorophenol per mL. 

Test solution— Transfer about 250 mg of Tridosan, accu¬ 
rately weighed, to a 25-mL low-actinic voiumetric fiask, dis- 
solye m 20 mL of acetonitrile, dilute with water to volume 
and mix. ' 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a coulometric elec- 
trochemical detector with electrode 1 set at 0.45 V and 
electrode 2 set at 0.75 V, both having a positive (oxidative) 
polartty and a 4.6-mm x 25-cm column that contains pack- 
tng LI. The flow ratę is about 1 mL per minutę. Chromato- 
graph the Standard solution, and record the peak responses 
as directed for Procedurę: the relative standard deviation for 
replicate injections is not morę than 9.0% for 2,4- 
dichlorophenol. 

Procedurę —Separately inject equal volumes (about 20 uL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. The peak responses for parachlorophenol 
and 2,4-dichlorophenol in the chromatogram of the Test so - 
lution are not greater than the corresponding peaks in the 
chromatogram of the Standard solution. 

Jjbnlł of 1,3,7-trichforodfbenzo-o-dioxin, 2 , 8 - 
dichlorodibenzo p droxin, 2,8-dichlorodibenzofuran, 
and ^^S-trichlorodibenzofuran— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, water, and glacial acetic acid (70:30:0.1). Make 
adjustments if necessary (see System Suitability under Chro- 
matography (62?)}. 

Test solution—Transfer about 2,0 g of Tridosan, accurately 
weighed, to a screw-capped centrifuge tubę, add 5 mL of 
2 N potassium hydroxide, and shake for 10 minutes to dis- 
solve. Add 3 mL of n-hexane, shake for 10 minutes, and aJ- 
low the phases to separata. Transfer the organie layer to a 
suitable Container, aad another 3 mL of r?-hexane to the 
aqueou$ layer, shake for 10 minutes, and allow the phases 
to sępa ratę. Transfer the organie layer to the previous ex- 
traci, discard the agueous layer, add 3 mL of 2 N potassium 
hydroxide to the combined organie layers, shake for 10 min- 
utes, and a U ow the phases to separate* Discard the aaueous 
layer add another 3 mL of 2 N potassium hydroxide to the 
combmed organie layers, shake for 10 minutes, and allow 
the phases to separate* Transfer the organie layer to a suita¬ 
ble Container, and evaporate with the aid of a stream of 
nitrogen to dryness. Dissolve the residue in 1.0 mL of meth- 
anol, and mix. 

Chromatographic system (see Chromatography (62?))—The 
lrquid chromatograph is eauipped with a 220-nm detector 
and a 4.6-mm x 25-cm column that contains packina LI* 
is about 1,5 mL per minutę. Chromatograph 
the USP Tridosan Related Compounds Mixture A RS, and 
record the peak responses as directed for Procedurę: the rela- 


tive retention times are about 0.59 for 2,8- 
dichiorodjbenzofuran, 0.71 for 2 / 8-dichforodibenzo-p-dioxin, 
0.88 for 2,4,8-trichJorodibenzofuran, and 1,0 for 1,3, 
7“tnchlorodrbenzo-p-dioxin; and the reiatiye standard devia- 
tion for replicate injections is not morę than 15.0%, deter- 
mrned from the 2 HP 8 -dichlorodiben 2 o-p-dioxin peak. 

Procedurę Inject a volume (about 20 pL) of the Test solu- 
nen into the chromatograph, record the chromatogram 
and measure the peak responses. Calculate the coneentra- 
ticn of each analyte in the portion of Tridosan taken by the 
formula* 


(C/W)(r,/r s ) 

tn which C is the concentration, in pg per mL of the re- 
spective analyte in the USP Tridosan Related Compounds 
Mixture A RS; W is the weight, in g, of Tridosan taken; and 

and f s are the peak responses for the respective analyte 
obtained from the Test solution and the USP Tridosan Re- 
med Compounds Mixture A RS, respectively: not morę than 
PP m of 2,8-dichlorodibenzofuran is found; not morę 
than 0.5 ppm of 2,4,8-trichlorodibenzofuran is found; not 
morę than 0*25 ppm of 1,3,7-trichforodibenzo-p-dioxin is 
found; and not morę than 0.5 ppm of 2,8-dichlorodibenzo- 
p-dioxm is found. 

Limit of 2,3,7,8 tetrachiorodibenzo p d(oxin and 2,3, 
7 ' 8 l t ; etrachloi ' odi i ,et,zofurał1 ^ ICaation—2,3,7,8-te- 
trachfarodibenzQ-p-dioxin and 2, 3,7,S-tetmchforodibenzofuron 
are extremely toxic substonces. Exercise alf necessary precau - 
ttons in the conduct of this procedurę.] 

Stationary phase A—Transfer about 10 g of siiica qe! to a 
suitable Container, add about 3 mL of 1 N sodium hvdrox- 
idą and mix* 

Stationary phase 8 —Transfer about 60 g of siiica gel to a 
suitable Container, add about 74 mL of concentrated sulfuric 
acid, and mix* 

Chromatographic column A —Transfer 5*1 g of Stationary 
phase A 0.5 g of siiica gel, 6*2 g of Stationary phase B, and 
3*2 g of sodium sulfate to a glass chromatographic column 
havmg an Intemal diameter of 1 0 mm. Wash the column 
with 50 mL of n-hexane, and discard the eluate. 

Chromatographic column B —Transfer 2.5 g of alumina and 
z.5g ot sodium sulfate to a glass chromatographic column 
havmg an intemal diameter of 6 mm. Wash the column 
with 30 mL of n-hexane, and discard the eluate. 

Intemal standard solution —Transfer accurately measured 
auentities of 2,3,7,8-tetrachlorodibenzo-p-dioxin, ,3 C-la- 
beled, and 2,3,7,8-tetrachlorodibenzofuran, ,3 C-labeled in 
nonane, and dilute quantitatively, and stepwise if necessary 
with 2,2,4-trimethylpentane to obtain a solution havinq 
known concentrations of about 1.0 pg of each per pL. 

solution —Transfer about 30 g of Tridosan, accurately 
weighed, to a separatory funnei, add 30 pL of Intemal stan- 
dard solution, dissolve in 200 mL of 1 N sodium hydroxide 
extract with four 30-mL portions of n-hexane, and combine 
the extracts. Wash the combined extracts with 20 mL of 
water, extract the washing with 15 mL of n-hexane, and 
add the extract to the other combined extracts. Add about 
3 g of anhydrous sodium sulfate to the combined extracts, 
allow to stand for 30 minutes, quantitatively transfer to an 
appropriate round-bottom fiask, and distill, using a distilla- 
tion apparatus with a vigreux column, until about 1 mL re- 
mams. Transfer this solution to the top of Chromatographic 
column A, and elute with 50 mL of ft*nexane. ColJect the 
to P. of Chromatographic column B, and elute with 
^ ^ mixture of /i-hexane and methylene chloride 
(98:2X discarding the eluate. Elute with 40 mL of a mixture 
ot n-hexane and methylene chloride (1:1), collecting the el- 
uates in a round-bottom fiask. Distiil the combined eluates, 
using a distilfation apparatus with a vigreux column until 
about 1 mL remains. Further concentrate this solution with 
the aid of a stream of nitrogen to about 50 uL, evaporate at 
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room temperaturę to dryness, and dissolve in 10 jiL of 2,2, 
4-trimethylpentane. 

Chromotogroph/e system (see Chromatography (621) and 
Mass Spectrometry (736))—The gas chromatograph is 
equipped with a high-resolution mass spectrograph with an 
electron-impact iomzation source and a 0.25-mm x 60-m 
capillary column eoated with phase G48. The carrier gas is 
helium. The chromatograph is programmed as follows. Ini- 
tially the temperatura of the column is eguilibrated at 80°, 
then, 1 minutę after the injection, the temperaturę is in- 
creased at a ratę of 20° per minutę to 220°, then increased 
at a ratę of 2 a per minutę to 270°, and maintained at 270 D 
for not less than 20 minutes. The injection port temperaturę 
is maintained at 280°. Chromatograph the Internat standard 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the signal-to-noise ratio at a mass-to-charge ratio of 

321.89 is not less than 50. 

Procedurę— Inject a votume (about 1 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the peak responses at mass-to-charge ratios of 
319.90, 321.89, 331.88, 333.93, 303.90, 305.90, 315.94, 
and 317.94. The peak response fur 2,3,7,8-Le- 
trachlorodibenzo-p-dioxm at a mass-to-charge ratio of 

319.90 is not morę than the peak response of the associ- 
aled internal standard at a mass-to-charge ratio of 331,88; 
the peak response for 2,3,7,8-tetrachlorodibenzofuran at a 
mass-to-charge ratio of 303.90 is not morę than the peak 
response of tne assodated internal standard at a mas s-to- 
charge ratio of 315.94. 

Assay— 

Standard preparotion—DissoWe an accurately weighed 
quantity of USP Triclosan RS in ethyl acetate, and dilute 
quantitatively, and stepwise if necessary, with ethyl acetate 
to obtain a solution having a fcnown concentration of about 
0.4 mg per mL. 

Assay preparation —Transfer about 40 mg of Triclosan, ac¬ 
curately weighed, to a 100-mL volumetric fiask, dissolve in 
and dilute with ethyl acetate to yolume, and mix. 

Chromatographic system (see Chromatography (621»—The 
gas chromatograph is egurpped with a fiame-ionization de- 
tector and a 0,53-mm x 15-m capillary column with phase 
G3. The carrier gas is heiium maintained at about ó psi. The 
injection port temperaturę is maintained at 34° and is in- 
creased rapidly to 200° immediately after the injection, the 
column temperaturę is maintained at 34°, and the detector 
temperaturę is maintained at 260°. Chromatograph the 
Standard preparotion , and record the peak responses as di¬ 
rected for Procedurę: the relative standard deviatioo for rep ii- 
cate injections is not morę than 2.0%. 

Procedurę —Separately Inject equal volumes (about 2.0 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, increase the column temperaturę by 
20° per minutę to 140°, then increase the column tempera¬ 
turę by 4° per minutę to 240°, maintain this temperaturę 
for nut less than 5 minutes, lecord the chrom a tograms, and 
measure the responses for the major peaks. Calcu la te the 
quantity, in mg, of CizkbChOi in the portion of Triclosan 
taken by the formula: 

100OC ru/rś) 

in which C is the concentration, in mg per mL, of USP 
Triclosan RS in the Standard preparotion; and r u and r* are 
the peak responses obtained from the Assay preparotion and 
the Standom preparotion, respectlvely. 


Trientine Hydrochloride 



QH,„I\U • 2HCI 219.16 
1,2-Ethanedramine, N,Af-bis(2-aminoethyl)-, 
dihydrochloride. 

Triethylenetetramine dihydrochloride [38260-01 -4]. 

» Trientine Hydrochloride contams not less than 
97.0 percent and not morę than 103.0 pereent of 
CfiNieN-i - 2HCI, calculated on the dried basis. 

Patkapmg and storage—Preserve under an inert gas in 
tight, light-resistant containers, and storę in a refrigerator. 
USP Reference sfandards (11)— 

USP Trientine Hydrochloride RS 
Identification, infrared Absorption (197M). 
pH (791): between 7.0 and 8.5, in a solution (1 in 100). 
Loss on drying (731)—Dry it in vacuum at a pressure not 
exceeding 5 mm of mercury at 40 n for 4 hours: it ioses not 
morę than 2.0% of its weight. 

ftesidue on ignition (281): not morę than CLI 5%, 


Defete the fotlowing: 

• Heavy metais, Method ii (2 31): 0.001 %. • mkw i sj 

Chromatographic purity—The sum of the intensities of 
all secondary spots obtained from the Test preparotion in 
Part t and Porf // corresponds to not morę than 2.0%. 

Part /— 

Spray reagent —Dissolve 300 mg of ninhydrin in a mixture 
of 100 mL of butyl afcohoF and 3 mL of glacial acetlc aoid. 

Standard preparotion A — [notę— Use low-actinic gtass- 
ware.] Dissofve an accurately weighed quantity of USP Trien¬ 
tine Hydrochloride RS in methanol to obtain a solution com 
taining 10 mg per mL 

Standard preparotion B — [notę —Use low-actinic glass- 
ware.] Dissolve an accurately weighed guanUty of 
diethylenetriamine in_ methanol to obtain a solution contain- 
irg 1.0 mg per mL. iransfer 3.0 mL of this solution to a 
100-mL vo!umetrio fiask, dilute with methanol to vo!ume, 
and mix. 

Standard preparotion C—[NOTĘ—Use low-actinic glass- 
ware.] Dissolve an accurately weighed guantity of l-(2-amL 
noethyl)piperazine In methanol to obtain a solution contain- 
irg 1.0 mg per mL. Transfer 10.0 mL of this solution to a 
100-mL volumetric fiask, dilute with methanol to volume, 
and mix, 

Stunduid preparotion D —{NOTĘ—Use low-actinic glass- 
ware.] Transfer 5.0 mL of Standard preparotion C to a 10-mL 
vo[umetric fiask, dilute with methanol to volume, and 

Test preparotion—[ notę—U se low-actinic glassware.] Dis- 
so!ve an accurately weighed quantity of Trientine Hydrochlo- 
ride in methanol to obtain a solution containing 10 mg per 
mL. 

Procedurę —Appfy separately 3 pL each of the Test prepa¬ 
rotion, of Standard preparotion B , and of Standard prepara - 
tion C to a suitable unwashed, high performance thin-iayer 
chromatographic piąte (see Chromatography (621)) having a 
1 5-cm preaosorbent zonę and eoated with a 0.15-mm layer 
of chromatographic silica gel mixture. To a fourth spot, ap- 
p ! y 3 pL each of Standard preparations Ą 8, and G To a fifth 
spot, apply 3 pL each of Standard preparations A, 8, and D. 
Aliow the spots to dry, piace the piąte in a chromatographic 
cham ber, and develop the chroma tograms in a so!vent sys¬ 
tem consisting of a mixture of isopropyl alcohol and ammo- 
num hydroxide (3:2) until the solvent front has moved 





uniuut wiunuytufjtto / menune ostsi 


about three-fourths of the length of the piąte. Remove the 
piąte from the developing chamber, mark the solvent front, 
and dry the piąte with the aid of a current of air. Spray the 
piąte with Spray reagent , dry at 105° for 5 minutes, and 
observe the piąte under lonq-wavelength UV light Deter- 
mine the locus of the diethylenetriamme and the 1 -(2-ami- 
noethyOpiperazrne spots from the chromatograms of Stan¬ 
dard preparations B and C, respectivefy. Determine the 
eoncentration of diethylenetriamine in the Test preparation 
by eomparing the sfze and intensity of any secondary spot 
from the chromatogram of the Test preparation having an fh 
vaiue corresponding to the Rf value of diethylenetriamine 
with the diethylenetriamine spots obtained from the chro¬ 
matograms of the Standard preparation mixtures. Determine 
the eoncentration of any other observed tmpurities in the 
Test preparation by eomparing the size and rntensity of any 
other secondary spots from tne chromatogram of the Test 
preparation with the 1-(2-aminoethyl)piperazine spots ob- 
tained from the chromatograms of the Standard preparation 
mixtures. 

Part li — 

Spray reagent —Dissolve 200 mg of ninhydrin in 100 mL 
of alcohol. 

Tńs(2-anvnoethyi)amine stock soiution— [notę— Use low-ac¬ 
tinic glassware.] Dissolve an accurately weighed quantity of 
tris(2-arninoethyl)amine in methanol to obtain a soiution 
containing 1.0 mg per mL 

Standard preparation A—{notę— Use low-actinic glass- 
ware.] Dissofve an accurately weighed quantity of USP Trien- 
tine Hydrochloride RS in methanol to obtain a soiution con¬ 
taining 10 mg per mL 

Standard preparation fi—[ notę—U se low-actinic glass- 
ware,] Transfer 1.0 mL of Tris(2-aminoethyf)amine stock soiu¬ 
tion to a 10-mL volumetric fiask, dilute with methanol to 
volume, and mix. 

Standard preparation C—[notę—U se low-actinic glass- 
ware,] Transfer 0,5 mL of Tns(2-aminoethyf)amine stock solu- 
tion to a 10-mL volumetric fiask, dilute with methanol to 
volume, and mix. 

Test preparation—[ notę—U se low-actinic glassware.] Dis- 
so!ve an accurately weighed quantity of Trientine Hydrochlo- 
ride in methanol to obtain a soiution containing 10 mg per 
mL 

Procedurę —Apply separately 3 pL each of the Test prepa¬ 
ration and of Standard preparation A to a suitable thin-layer 
chromatographic piąte (see Chromatogmphy (621» coated 
with a 0,25-mm layer of chromatographic silica gel mixture 
and previously washed with methanol. To a thirtf spot apply 
3 pi each of Standard preparations A and fi. To a fourth 
spot, apply 3 j.iL each of Standard preparations A and C Al¬ 
tów the spots to dry, place the piąte in a chromatographic 
chamber, and develop the chromatograms in a solvent sys¬ 
tem consisting of a mixture of ammonium hydroxide and 
alcohol (2:1) at a temperaturę of 2° to 6° until the solvent 
front has moved about three-fourths of the length of the 
pfate. Remove the piąte from the developing chamber, mark 
the solvent front, and dry the piąte with the aid of a current 
of air. Spray the piąte with Spray reagent , dry at 105° for 
5 minutes, and observe the piąte under long-wavelength UV 
light. Determine the eoncentration of tns(2-aminoeth- 
yl)amine in the Test preparation by eomparing the size and 
Intensity of any secondary spot from the chromatogram of 
the Test preparation having an R f value corresponding to the 
R f vaiue of tris(2-aminoethyl)amine with the tns(2-ami- 
noethy!)amine spots obtained from the chromatograms of 
the Standard preparation mixtures, 

Assay—Dissolve about 220 mg of Trientine Hydrochloride, 
accurately weighed, in 150 mL of water in a 250-mL beaker. 
Adjust with hydrochloric acid to a pH of 2.0; then adjust 
with ammonium hydroxide to a pH of 9,5 ± 0.5; and then 
adjust with glacial acetic acid to a pH of 5,0. Heat the solu- 
tion to 90°, and while hot, titrate with OJ N cupdc nitrate 


VS, determining the endpoint potentiometrically, using an 
electrode system consisting of a cupric ion-selective elec- 
trode and a calomel reference electrode with an outer filling 
soiution of 1 M potassium nitrate. Perform a blank determL 
nation (see Titrimetry ( 541)), and make any necessary cor- 
rection. Each ml of OJ M cupric nitrate is equivalent to 
21.92 mg of Q■ 2HCI. 


Trientine Hydrochloride Capsules 

» Trientine Hydrochloride Capsules contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of C 6 Hi 8 N., • 
2HCI. 

Packaging and storage—Preserve in tight containers, and 
storę in a refrigerator. 

USP Reference standards {11)— 

USP Trientine Hydrochloride RS 

ffdertitificatSon—Triturate an amount of the contents of 
Capsules, equłvalent to about 1.5 mg of trientine hydrochlo- 
ride, with 0.5 mL of acetone in an agate or mullite mortar. 
Evaporate in a gentle current of air to dryness. Repeat Ehe 
acetone addition, trituration, and drying steps; the IR ab- 
sorption spectrum of a potassium bromide dispersion of the 
restdue so obtained exh*bits maxima only at the same wave- 
lengths as that of a similar preparation of USP Trientine Hy- 
drochloride RS. 

DUsoftition (711)— 

Medium: water; 500 mL. 

ApparatUS 2: 50 rpm. 

Time: 30 minutes, 

pH 8.2 buffer —Prepare as direcled under Assay. 

Copper sulfate reagent —Mtx 10 mL of copper sulfate solu- 
tion (5 g copper sulfate pentahydrate in 100 mL of water) 
with 40 mL of pH 8.2 buffer. [notę—T he soiution must be 
elear.] 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Trientine Hydrochioride RS in water to ob- 
tain a soiution having a known eoncentration of about 
0.5 mg per mL. 

Procedurę —Pipet an a]iquot of a filtered portion of the 
soiution under test, estimated to contain about 5 mg of 
trientine hydrochloride, [nto a 50-mL centrifuge tubę. Into a 
similar centrifuge tubę, pipet an equlvalent vo!ume of water 
to provide a reagent blank, and into a Łhird centrifuge tubę 
pipet 10 mL of Standard preparation. Into each tubę, pipet 
5 mL of Copper sulfate reagent, stopper, and mix immedh 
ately using a vortex mixer. Determine the absorbances of 
the Solutions from the Standard preparation and the test so- 
lution at 580 and 410 nm, with a suitable spe ct rop botom e- 
ter, against the reagent blank. Calculate the guantity in mg 
of trientine hydrochloride dissolved by the formula: 

5000(C / V)[{A U - Aut) I (A s - A ix )] 

In which C is the eoncentration, in mg per mL, of USP Trien¬ 
tine Hydrochloride RS in the Standardpreparation , V is the 
vo!ume, in mL, of the aliquot of test soiution used, Au and 
A are the absorbances at 580 nm of test and standard Solu¬ 
tions, respectively, and A U x and 4^ are the absorbances at 
410 nm of test and standard Solutions, respective!y. 

Toieronces^-Not less than 80% (Q) of the labeled amount 
of C&Hi«N.i ■ 2HCI is dissolved in 30 minutes, 

Uniformity of dosage units (905): meet the require- 
ments. 
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Assay— 

Cooper reagent— Dissolve 5 g of copper sulfate pentahy- 
drate in water to make 100 ml, and mlx, 

phi 8.2 buffer— Dissolve 20,74 a of anhydrous di basie so- 
dium phosphate, 6,72 g of anhyarous citric acid, and 
0.535 g of monobasic sodium phosphate in 400 mL of 
water, adjust with sodium hydroxide solution (1 in 2 ) to a 
pH of 8.2 ± 0.05, dilute with water to make 500 mL, and 
mix* 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Trientine Hydroehloride RS in methanol to 
obtain a solution havlng a known concentration of about 
2,5 mg per mL* Transfer 5.0 mL of this solution to a glass- 
stoppered, 50-mL eonical fiask. 

Assay preparation —Remove, as completely as possible, 
the contents of not less than 20 Capsules. Weigh the con- 
tents, and determine the average weight per capsule* Mix 
the combined contents, and transfer an accurately weighed 
quantity of the powder, equivalent to about 250 mg of 
trientine hydrochioride, to a 100-mL yotumetric fiask. Add 
about 70 mL of methanoi, and shake or sonicate to dissoIve, 
Dilute with methanol to volume, mix, and filter, discarding 
the first few mL of the filtrate, Transfer 5.0 mL of this solu¬ 
tion to a glass-stoppered, 50-mL conica! fiask. 

Procedure^To each of the flasks containing the Standard 
preparation and the Assay preparation and to a similar ftask 
containing 5,0 mL of methanol to provide the blank, add 
10.0 mL of pH 8.2 buffer and 1.0 mL of Copper reagent , and 
mix. Concomitantiy determine the absorbances of the Solu¬ 
tions at the wavelength of maximum absorbance at about 
580 nm, with a suitable spectrophotometer, against the 
blank* Calculate the quantity, in mg, of C&HisN^ ■ 2HCI in 
the portion of Capsules taken by the formula: 

100 QAufAŚ) 

in which C is the concentration, in mg per mL, of USP Trien- 
tine Hydroehloride RS in Ehe Standard preparation , and Au 
and As are the absorbances of the Solutions from the Assay 
preparation and the Standard preparation , respectiveiy. 


TrifiyoperazSiie Orał Solution 

» Trifluoperazine Orał Solution contains an 
amount of trifluoperazine hydroehloride 
(C 21 H 24 F 3 N 3 S * 2HCI) equivalent to not less than 
93*0 percent and not morę than 107,0 percent of 
the labeled amount of trifluoperazine 
(C 21 H M F 3 Ń 3 S). 

Packaglng and storage—Preserve in tight, light-resistant 
containers, 

USP Reference standard* {11}— 

USP Trifluoperazine Hydroehloride RS 

Notę —Throughout the fol f owińg procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures with out de- 
lay, under subdued light, or using (ow-actinlc glassware. 
Identification— 

A: Ultraviolet absorption (197U}— 

Solution: Prepared a$ directed in the Assay, 

B: Mix 1 mL of Orał Solution with 5 mL of methanol: a 
5-jjL portion of this solution meets the requirements of Iden¬ 
tification test D under Triffuoperazine Hydroehloride. 
pH (791): between 2.0 and 3.2. 

Assay— [notę —Use low-actinic glassware.] Transfer an accu¬ 
rately measured volume of Orał Solution, equivalent tó 


about 50 mg of trifluoperazine, to a 250-mL separator with 
the aid of about 100 mL of water. Add 10 mL of sodium 
hydroxlde solution (1 in TO), and extract with three 50-mL 
portions of cyclohexane. Wash the comblned cyclohexane 
extjacts with about 20 mL of water, and discard the water 
washing, Extract the combined cyclohexane extracts with 
four 50-mL portions of 0*1 N hydrochloric acid, collecting 
the agueous extracts in a 500-mL volumętne fiask. Dilute 
with 0.1 N hydrochloric acid to volume, and mix. Transfer 
10.0 mL of this solution to a 100-mL volumetrlc fiask, dilute 
with 0,1 N hydrochloric acid to volume, and mix. ConcomT 
tantty determine the absorbances of this solution and of a 
Standard solution of USP Trifluoperazine Hydroehloride RS in 
the same medium having a known concentration of about 
1 2 pg per mL in 1-cm cells at 278 nm and at the wave- 
length of maximum absorbance at about 255 nm, with a 
suitable spectrophotometer, using 0,1 N hydrochloric add 
as the blank, Calculate the quantity, in mg, of trifluoper- 
azme CC 2 iH 2 ^F 3 N 3 S) in each mL of the Orał Solution taken by 
the formula: 

(407.5V4SQ.4Z)(5C/V)(A^ - A z/S )u / (7W - A^)s 

in which 407.51 and 480.43 are the molecular weights of 
trifluoperazine and trifluoperazine hydroehloride, respec- 
tlvely; Cis the concentration, In pg per mL, of USP 
TrfJuoperazine Hydroehloride RS in the Standard solution; V 
is the vofume, in mL, of Orał Solution taken; and the paren- 
thetic expressions are the differences in the absorbances of 
the two Solutions at the wavelengths indicated by the sub- 
scripts, for the assay solution (U) and the Standard solution 
(5), respectively. 


Trifluoperazine Hydroehloride 



C 21 H 24 F 3 N 3 S - 2HCI 480.42 

1 CH-Phenothiazine, 10-[3-(4-methyLl -plperazlnyl)propyl]- 
2 -(trlfluoromethyl)“, dihydrochloride, 
lC-[3-(4-Methyl-l-piperazinyl)propyl]- 
2 -(tnfluoromethyl)phenotniazine dihydrochtonde 
[440-17-5]. 

» Trifluoperazine Hydroehloride, dried in vacuum 
at 60° for 4 hours, contains not less than 
98.0 percent and not morę than 101.0 percent of 
C 2] H 24 F,N,S - 2HCL 

Packaglng and storage —Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

USP Reference standards (U)— 

USP Trifluoperazine Hydroehloride RS 

NOTĘ’—Tn roug h out the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or by using low-actinic glassware. 
Identification— 

A: infrared Absorption {197M). 

B: Uitraviolet Absorption (197U)— 

Solution: 10 pg per mL. 

Medium: 0.1 N hydrochloric acid. 

Absorptivities at 255 nm, caiculated on the dried basls, do 
not differ by morę than 2 * 0 %, 
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C: A solution (1 in 100) responds to the tests for Chioride 
(191). 

Dr Prepare a solution in methanol containing 1 ,2 mg per 
mL. Apply 5 pL each of this solution and a solution of USP 
Trifluoperazine Hydrochloride RS in methanol containing 
1,2 mg per mL to a surtable thin-layer chroma tographic 
piąte (see Chromatogmphy (621)) coated with a 0.25-mm 
layer of chroma tographic silica gel. Al Iow the spots to dry, 
and develop the chroma tog ram in a solvent system consist- 
ino of a mfxture of acetone and ammonium hydroxide 
( 200 : 1 ) unti! the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developrng chamber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots on the piąte by 
lightly spraying with a solution of iodoplatmic acicf prepared 
by dissolving 100 mg of chloropJatinic acid in 1 mL of 1 N 
hydrochloric acid, adding 25 mL of potassium iodide solu¬ 
tion (1 in 25), drlutrng with water to 100 mL, and then 
adding 0,5 mL of formie add: the R f value of the principal 
spot from the test solution corresponds to that from the 
Standard solution, 

pH (791): between 1.7 and 2.6, in a solution (1 in 20). 
Loss on efrying (731)—Dry it In vacuum at 60° for 4 hours: 
it loses not morę than 1,5% of its weight. 

Residue on Ignition (281): not morę than 0.1%. 

Assay—Dissoke about 500 mg of Trifluoperazine Hydro¬ 
chloride, previously dried and accurately weighed, in 50 mL 
of glacial acetic acid, and add crystal violet TS and 15 ml of 
mercuric acetate TS. Titrate with 0.1 N perchloric acid VS to 
a blue-green endpoint, Perform a blank determmation, and 
make any necessary correction, Each mL of 0.1 N perchloric 
add is equivalent to 24.02 mg of . 2HCL 


20 mg of trifluoperazine, to a 250-mL separator. Add 10 mL 
of 4 N sulfuric add, and extract with three 25-mL portions 
of carbon tetrachioride. Discard the carbon tetrachloride af- 
ter each extraction, Add 10 ml of ammonium hydroxide, 
and extract with five 40-mL portions of cyclohexane, Extract 
the combined cyclohexane extracts with five 50-mL portions 
of 0.1 N hydrochloric acid, collecttng the aqueous extracts 
in a 500-mL volume£ric fiask. Di lute with 0.1 N hydrochloric 
add to vofume, and mix. Transfer 25.0 mL of this solution 
to e 100-mL vołumetric fiask, dilute with 0,1 N hydrochloric 
acid to volume, and mix. Concomitanlly determine the ab- 
sorbances of this solution and of a Standard solution of USP 
Trifluoperazine Hydrochloride RS in the same medium hav- 
ing a known concentration of about 12 pg per mL in 1-cm 
cells at 278 nm and at the maximum at aoout 255 nm, 
with a suitable sp ect rop h otom eter, using 0.1 N hydrochloric 
acid as the blank. Calcuiate the quantity, in mg, of 
trifluoperazine (C*H*F*N 3 S) in each mL of the Injection 
taken by the formula: 

(407.51 14 80,43)(2C/V)(Tbss — / (A 255 - 4*?*)$ 

In which 407.51 and 480.43 are the molecular weights of 
trifluoperazine and trifluoperazine hydrochloride, respec- 
tively, C is Lhe concentration, in pg per mL, of USP 
Trifluoperazine Hydrochloride RS in the Standard solution, V 
is the volume, in mL, of Injection taken, and the parenthetic 
expressions are the differences in the absorbances of the 
two Solutions at the wave!engths indicated by the sub- 
Scripts, for the assay solution (U) and the Standard solution 
(5), respectrvely. 


TrSfluoperazine Hydrochloride Injection 

» Trifluoperazine Hydrochloride Injection is a ster- 
ile solution of Trifluoperazine Hydrochloride in 
Water for Injection. It contains an amount of 
trifluoperazine hydrochloride (C 21 H 24 F 3 N 3 S • 2HCI) 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of trifluoperazine (C21H24F3N3S). 

Pachaging and storage—Preserve in multiple-dose con- 
tainers, preferably of Type I giass, protected from iight. 

USP Reference standards (11)— 

USP Trifluoperazine Hydrochloride RS 
USP Endotoxin RS 

notę —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued Iight, or using low-actinic glassware, 

Identification— 

A: The solution employed for measurement of absorb¬ 
ance in the Assay exhibits UV maxima and minima at the 
same wavelengths as that of a similar solution of USP 
Trifluoperazine Hydrochloride RS, concomitantly measured, 

6 : Mix 5 mL of it with 5 ml of methanol: a 5-pL portion 
of this solution responds to Identification test D under 
Trifluopemzine Hydrochloride. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 172.0 USP Endotoxin Units per mg of trifluoperazine. 
pH{791): between 4.0 and 5.0, 

Other requirements—It meets the requirements under In- 
jections and Impianted Drug Products (1). 

Assay —[notę—U se low-actinic glassware.] Transfer an aocu- 
rately measured volume of Iniectinn enuivalpnr to ahnnf 


Trifluoperazine Hydrochloride Tablets 

» Trifluoperazine Hydrochloride Tablets contain 
an amount of trifluoperazine hydrochloride 
(C ai H»FiNiS • 2HCI) equivalent to not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of trifluoperazine 
(C21H24F3N3S). 

Packaging and storage—Preserve in well-closed, fight-re- 
sistant contamers, 

USP Reference standards (11)— 

USP Trifluoperazine Hydrochloride RS 

NOTĘ —Tnroughout the folfowing procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
fay, under subdued Iight, or using low-actinic glassware, 
Identification— 

A; The UV absorotlon spectrum of the solution employed 
for measurement or absorbance in the Assay exhibits max- 
ima and minima at the same wave!engths as that of a simi¬ 
lar solution of USP Trifluoperazine Hydrochloride RS, eon- 
comitantly measured. 

B: Triturate a portion of powdered Tablets, equiva!ent to 
about 10 mg of trifluoperazine, with 10 mL of methanol, 
and centrifuge. A 5 -j.iL portion of this solution responds to 
Identification test D under Trifluoperazine Hydrochioride. 

Dissolutlon (711}— 

Medium: 0.1 N hydrochloric acid; 900 mL. 

Apparatus 1 : 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of trifluoperazine 
(C 2 iH 2 <F 3 N 3 S) dissGlved from UV absorbances at the wave- 
length of maximum absorbance at about 255 nm (deter¬ 
mine the analytical va/ue to be used for the absorbance at 
255 nm bv subtractino the absorbance at 7 78 nm frnm rhe 
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observed maximum absorbance at 255 nm), using filtered 
portions of the soiution under test, suitably diluted with 0.1 
N hydrochloric add, tn companson with a Standard soiution 
having a known concentration of USP Trifluoperazine Hydro- 
chloriae RS in the same medium. 

Toierances —Not less than 75% (Q) of the tabeled amount 
of C 21 H^F 3 N 3 S is di$so!ved In 30 minutes. 

Uniform!ty of dosage units (905): meet the reguire- 
ments for Content UnJformity. 

Assay— 

Mobile phose —To 2.9 g of di-i O-camphorsulfonic add, 
add 200 ml of water and stir untEI soEution is compfete, Ad- 
just with 1 N sodium hydroxide to a pH of 3,0, dilute with 
methanol to 1000 mL, mix, and fiJter through a 0.45-^im 
membranę filter. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Trifluoperazine Hydrochloride RS in metha¬ 
nol to obtain a soiution having a known concentration of 
about 12pg of trifluoperazine hydrochloride per ml_ (10 pg 
of trifluoperazine per ml), 

Assay preparation —Weigh and finely powder not less 
than 20 Tabfets. Weigh accurately a portion of the powder, 
equivalent to about 20 mg of trifluoperazine, add to a 
100-mL volumetric fiask, dilute with methanol to vofume, 
and mix. Transfer 5.0 mL of this soiution to a second 
100 -mL volumetrrc fiask, dilute with methanol to vo1ume, 
and mix. Filter the soiution through a G.45-pm fllter. 

Chromatographk system (see Chromatography (621 ))■—-The 
Irguid chromatograph Is eciuipped with a 262-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI, 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
replicate injections of the Standard preparation, and record 
the peak responses as directed for Procedurę: the relative 
standard deviatton for replicate injections is not morę than 
2 .0%, and the tai ling facto r for the trifluoperazine peak is 
not morę than 2.0. 

Procedurę—Separately inject equal vo!umes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chrom atograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C 2 iH 2 ^F 3 N 3 S, In the portion of Tablets taken 
by the formula: 

2(407.51 /480.43)C(r w /rs) 

in which 407.51 and 480.43 are the molecular werghts of 
trifluoperazine and trifluoperazine hydrochloride, respec- 
tively, C is the concentration, in mg per mL, of USP 
Trifluoperazine Hydrochloride RS in the Standard preparation , 
and r u and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectlvely. 


TnflupromazSrce 



C ie H,?bN 2 S 352.42 

10tf-PhenothiazIne-1G-propanarnine, N t N-dimethyl- 
2 -(trifluoromethyl)-. 

10-3-(Dimethylamino)propyl-2-(trifluoro- 
methyf)phenothiazine [146-54-3]. 


» Triflupromazine contains not less than 97.0 per- 
cent and not morę than 103.0 percent of 
Ci 8 H T 9 F 3 N 2 S. 

Packaging and storage—Preserve in tlght, light-resistant 
containers. 

USP Reference standairds (11)— 

USP Triflupromazine Hydrochloride RS 

NOTĘ— Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued iight, or using low-actintc glassware. 
Identification— 

A: It meets the requirements under Identification — Or¬ 
ganie Nitrogenous Bases (181), USP Triflupromazine Hydro- 
chloride RS being used, and 0.01 N hydrochloric acid being 
used in place of water to dIssolve the specimen. 

B: Uitravioiet Absorption (197U)— 

Soiution: 7 pg per mL. 

Medium: 0.5 N sglfuik add. 

AbsorptMties at 255 nm do not differ by morę than 
3.0%. 

Residue on ignifion (281): not morę than 0.2%. 
Grdinary impuHties (466)— 

Test soiution: acetone. 

Standard soiution: acetone. 

Eluant: a mixture of chloroform and methanol (4:1). 
Visualization: 1. 

Assay—Dissolve about 800 mg of Triflupromazine, acai- 
rateiy weighed, in 100 ml of glacial acetic acid. Add crystal 
violet TS, and titrate with 0.1 N perchloric acid VS to a blue 
endpoint. Perform a blank determination, and make any 
necessary correction. Each mL of 0.1 N perchloric add is 
equivafent to 35.24 mg of CibH^F^S. 


Triflupmmazme Orał Suspension 

» Triflupromazine Orał Suspension contains an 
amount of triflupromazine (CigH^FjN^S) equtva- 
lent to not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of tri¬ 
flupromazine hydrochloride (C 18 H 19 F 3 N 2 S ■ HCI). 

Packaging and storage—Preserve in tight, light-resistant 
glass containers. 

USP Reference siandards (11)^ 

USP Triflupromazine Hydrochloride RS 

noil —Throughout the following procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions containing them, by conducting the procedures with¬ 
out delay, under subdued Iight, or using low-actinic 
glassware. 

Identification— 

A: Transfer about 1.0 mL of Orał Suspension, accurately 
weighed, to a gfass-stoppered, low-actinic 35-mL centrifuge 
tubę; add 10.0 mL of methanot; and shake vigorously by 
mecbanical means for 3 minutes, Centrifuge for 5 minutes, 
and use the methanol layer for the test. Apply 50 pL of the 
test soiution in streaks 4 to 5 cm in length and 0.2 cm In 
width and 50 pL of a Standard soiution containing 1 mg of 
USP Triflupromazine Hydrochloride RS per mL of methanol 
to a suitable thin-layer chromatographic piąte (see Chromo- 
tography (621)) coated with a 0.25-mm layer of chramato- 
grapnrc sifica gel. Allow the streaks to dry, and develop the 
chromatogram In a so!vent system consisting of a mixture of 
chloroform and methanol (4:1) until the solvent front has 








moved about four-fifths of the length of the piąte, Remove 
the piąte from the devefoping chamber, mark the solvent 
front, and allow the solvent to evaporate, Locate the streaks 
by viewing the piąte under short-wavelength and long- 
wavelength UV light: the R* value and fluorescence of the 
streak obtained from the test solution correspond to those 
obtained from the Standard solution, 

B: The UV absorption spectrum of the solution employed 
for measurement of absorbance in the Assay exhibits max- 
ima and minima at the same wavelengths as that of a simi- 
lar solution of USP Triflupromazine Hydrochloride RS, con- 
comrtantly measured, 

Uniformity of dosage units (905)— 

FOR ORAŁ SUSPENS 10N PACKACED fN 5INGLE-UNIT CONTAINERS: 
meets the requirements. 

Deliverable volume (698)- 

FOH ORAŁ SUSPENSION PACKACED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements* 

Assay— 

Mixed solvent —Mix 25 ml of isoamyl alcohol with 10 mL 
of sodium hydroxide solution (1 in 25} in a separator, shake, 
and discard the aqueous washing, Add 10 mL of 0.1 N hy- 
drochloric add, shake, and discard the agueous washjng. 
Prepare 500 mL of a 3 in 100 solution of the washed iso¬ 
amyl alcohol in n-heptane, 

pH 5.6 Acetote buffer— Dissolve 1 A q of sodium acetate in 
100 ml of water, and adjust by the addition of glacial acetic 
add to a pH of 5.6 ± 0.1. 

Procedurę—Transfer an accurately measured volume of 
welf-mixed Orał Suspension, equivalent to about 20 mg of 
triflupromazine hydrochloride, to a glass-stoppered, 150-mL 
centrifuge bottle, In a second, similar bottle oissolve about 
20 mg of USP Triflupromazine Hydrochioride RS, accurately 
weighed, in 1.0 mL of water; then add 1.0 mL of sodium 
hydroxide solution (1 in 25); and mix. To a third, similar 
bottle add 2 mL of water to provide the blank. Treat the 
two preparations and the blank as follows. Add 100.0 mL of 
ether, snake by mećhantcal means for 15 minutes, and allow 
the layers to separate. Transfer 50,0 mL of the ether layer to 
another glass-stoppered, 150-mL centrifuge bottle, and 
evaporate on a water bath maintained at about 35*, with 
the aid of a current of air, to dryness. Add 5,0 mL of sodium 
hydroxide solution (1 in 50), mix, add 100,0 mL of Mixed 
$olvent, shake by me cha ni cal means for 10 minutes, and 
centrifuge. Transfer 20.0 mL of the nonaqueous phase to a 
glass-stoppered centrifuge tubę, add 10.0 mL of pH 5.6 Ace¬ 
tale bufier, shake by mechanfcal means for 5 minutes, and 
centrifuge. Transfer 2.0 mL of the nonagueous phase to a 
glass-stoppered centrifuge tubę eon tarnino 25.0 mL of 0,5 N 
sulfuric acid, shake by mechanical means for 5 minutes, and 
centrifuge, Concomitantly determine the absorbances of the 
agueous Solutions in 1 -cm cells at the wavelength of maxi- 
mum absorbance at about 255 nm, with a suitable spectro- 
photomełer, using the blank to set the instrument. Calculate 
the ouantity, in mg, of triflupromazine hydrochloride 
{CtsHięFsNjS HCI) equivalent to the triflupromazine 
(CtsH^FiNjS) in each mL of the Orał Suspension taken by 
the formula: 

(W/V){Au/As) 

in which W is the welght, in mg, of USP Triflupromazine 
Hydrochloride RS taken; V is the volume, in mL, of Orał 
Suspension taken; and A u and are the absorbances of the 
solution from the Orał Suspension and the Standard solu¬ 
tion, respectively. 


Triflupromazine Hydrochloride _ 

C ie H,»F,N 2 S • HCI 388.88 

lOH-Phenothiazine-10-propanamine, N,N-dimethyl- 
2 -(trifluoromethyfK monohydrochloride, 
10-[3*(Dimethyfamino)propyl]- 
2 -{t ri f i u o ro m e thy I) ph en o tn 1 azi n e monohydrochloride 
[1098-60-8], 

» Triflupromazine Hydrochloride contains not less 
than 97,0 percent and not morę than 103.0 per- 
eent of CisHigF^S * HCI, calculated on the dried 
basis, 

Packaging and storage—Preserve in well-closed, light-re- 
sistant glass containers, 

USP Reference standards {11)— 

USP Triflupromazine Hydrochloride RS 

NOTĘ—Throughout the followmg procedures, protect test 
or assay spedmens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de* 
lay, under subdued light, or by using low-acdnic glassware. 
Identification— 

A: Infrared Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 10 pg per mL, 

Medium: 0.5 N sulfuric acid, 

Absorptivities at 255 nm, calculated on the dried basis, do 
not dlffer by morę than 3,0%. 

C: Prepare a solution of Triflupromazine Hydrochloride in 
methanol containing 10 mg per mL. Apply 10 pL each of 
this solution and a Standard solution of USP Triflupromazine 
Hydrochloride RS ]n methanol containing 10 mg per mL to 
a suitable thin-iayer chromatographtc piąte (see Chromatog- 
raphy {621)) coated with a 0.25-mm layer of chromato- 
graphic silita gel mixture. AIJow the spots to dry, and de- 
vebp the chromatogram in a solvent system consisting of a 
mmture of n-propyl alcohol, water, and ammonium hydrox- 
ide (88:11:1) untif the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing cham ber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots on the piąte by 
spraying Jightly with dilute methanolic sulfuric acid (4 in 10) 
and then heatmg for 15 minutes: the Rt value and color 
(pink-orange) of the principal spot obtained from the test 
solution correspond to that obtained from the Standard so¬ 
lution. 

Loss on drying {731}—Dry it at 100* for 2 hours: it toses 
not morę than 0.5% of its weighL 
Resfdue on ignition {281}: not morę than 0,1%, 
Ordinary Impurities {466}— 

Test solution: acetone. 

Standard soiution: acetone, 

Eluant: a mixture of chloroform and methanol (4:1). 
Visuolization: 1. 

Assay—Dissolve about 800 mp of Triflupromazine Hydro- 
chbnde, accurately weighed, in lOOmL of glacial acetic 
add. Add 10 mL of mercuric acetate TS ancf 1 drop of erys- 
tal vlolet TS, and titrate with 0.1 N perchloric acid VS to a 
blue endpoint. Perform a blank determination, and make 
any necessary correction, Each mL of 0.1 N perchloric add 
is equivalent to 38.89 mg of CiaH^PiNaS ■ HCI, 
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Triflupromazine Hydrochloride 
Injection 

» Triflupromazine Hydrochloride Injection is a 
sterile solution of Triflupromazine Hydrochloride 
in Water for Injection. It contains not less than 
90.0 percent and not morę than 112.0 percent of 
the labeled amount of GibHtsFjNjS • HCl. 

Fadkaging and storage—Presen/e in single-dose or in 
multiple-dose containers, preferably of Type I glass, pro- 
tected from light 

USP Reference standards (11)— 

USP Triflupromazine Hydrochloride RS 
USP Endotoxin RS 

NOTĘ —Throughout the foliowing procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware. 

Identification— 

A: Place a volume of Injection, equivalent to about 
100 mg of triflupromazine hydrochloride, in a test tubę, add 
5 mL of 8 N nitrit acid, and mix: a peach to amber cotor 
develops, guickly turns dark brown, and then changes to a 
dear solution having a yellow tint 

B: A volume of Injection, equivalent to about 50 mg of 
triflupromazine hydrochloride, meets the reguirements 
under Identification—Organie Nitrogenous Sases OSI). 

C: The UV absorption spectrum of the Assay preparation, 
prepared as directed in the Assay, exhibits maxima and min¬ 
ima at the same wayelengths as that of the Standard prepa¬ 
ration, prepared as directed in the Assay. 

BacteriaB EndofoKins Test (85)—It contains not morę 
than 5.8 USP Endotoxin Units per mg of triflupromazine hy- 
drochloride. 

pH (791): between 3.5 and 5.2. 

Other requirements—It meets the regui rem en ts under in- 
jections and implanted Drug Products (1). 

Assay— 

Standard preparation —Transfer about 50 mg of USP Triflu¬ 
promazine Hydrochloride RS, aceurately weighed, to a 
50-mL volumetric fiask, dissoive in 0.5 N suifuric add, dilute 
with 0.5 N suifuric acid to volume, and mix. Proceed as 
directed under Assay preparation, beginning with 'Transfer 
10.0 ml of this solution to a 100-mL volumetric fiask/' The 
concentration of USP Triflupromazine Hydrochloride RS in 
the Standard preparation is about 5 pg per ml. 

Assay preparation— Transfer an aceurately measured vol- 
ume of injection, eguivalent to about 50 mg of trifluproma- 
zine hydrochloride, to a 50-mL volumetric fiask, dilute with 
0.5 N sulfuric acid to vo1ume, and mix. Transfer 10.0 mL of 
this solution to a 100-mL volumetric fiask, dilute with the 
same add to volume, and mix. Transfer 1 0.0 mL of this solu¬ 
tion to a glass-stoppered, 50-mL centrifuge tubę containing 
10 mL of ether previously chrlled in an tce bath, insert the 
stopper, shake for 3 minutes, and centrifuge at 1500 rpm 
for 5 minutes. Transfer 5.0 mL of the agueous layer to a 
100-mL volumetric fiask, dilute with 0.5 N suifuric acid to 
volume, and mix. 

Procedurę —Concomitantiy determine the absorbances of 
the Assay preparation and the Standard preparation in 1 -cm 
cells at the wavelength of maximum absorbance at about 
255 nm, with a suita ble spectrophotometer, using 0.5 H 
suifuric acid as the blank. Calcuiate the guantity, in mg, of 


CieHigFjNaS ♦ HCl in each mL of the Injection taken by the 
formula: 

00C/V)(Au/As) 

En which C is the concentration, in per mL, of USP Triflu¬ 
promazine Hydrochloride RS in the Standard preparation, V 
is the vo!ume, in mL, of Injection taken, and Au and A 5 are 
the absorbances of the Assay preparation and the Standard 
preparation, respectively* 


Triflupromazine Hydrochloride Tablets 

» Triflupromazine Hydrochloride Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 
C 18 H 19 F 3 N 2 S ■ HCl. 

Padkagmg and storage—Preserve in wdl-closed, light-re- 
sistant containers. 

USF Reference standard* (11)— 

USP Triflupromazine Hydrochforide RS 

Notę—T hroughout the followlng procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using lów-actinic glassware. 
Identification— 

A: Triturate a portion of powdered Tablets, equivalent to 
about 50 mg of triflupromazine hydrochloride, with 5 mL of 
methanol, and centrifuge, A 10-pL portion of the superna- 
tant meets the reguirements of Identification test C under 
Triflupromazine Hydrochloride. 

B: The solution prepared from the Tablets for measure- 
ment of absorbance in the Assay exhibits an absorbance 
maximum at 255 ±2 nm. 

DBssolufion (711)— 

Medium: 0.01 N hydrachloric acid; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of CiaH^FiN^S ■ HCl 
dissolved by employing UV absorption at the wavelength of 
maximum absorbance at about 305 nm on fiftered portions 
of the solution under test, suitably difuted with Medium, if 
necessary, in comparison with a Standard solution havmcj a 
known concentration of USP Triflupromazine Hydrochloride 
RS in the same Medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of * HCl is dlssolved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Transfer an aceurately weighed portion of the powder, 
equivalent to about 20 mg of triflupromazine hydrochloride, 
to a separator, add 10 mL of 0.1 N hydrochloric add and 
20 mL of water, and mix. Add 6 N ammonium hydroxide to 
render the mixture alka linę to litmus, add 1 mL in excess, 
and extract with five 50-mL portions of chloroform, passing 
each extract through anhydrous sodium sulfate into a 
250-mL volumetric fiask. Dilute with chloroform to volume, 
and mix. Evaporate 1 0.0 mL of this solution under reduced 
pressure to dryness, and dissolve the residue in OJ N hy¬ 
drochloric acid to make 100.0 mL. Concomitantiy determine 
the absorbances of this solution and of a Standard solution 
of USP Triflupromazine Hydrochloride RS in the same me¬ 
dium having a known concentration of about 8 fig per mL 
in 1-cm cefls at the wavelength of maximum absorbance at 
about 255 nm, with a suitable spectrophotometer, using 0/1 
N Tydrochloric add as the blank. Calculate the guantity, in 
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mg, of Ci B H ig F3N 2 S - HCI in the portion of Tabfets taken by 
the formula: 


2.5C(A U /As) 

in which C is the concentration, in pg per mL, of USP TrEflu- 
promazine Hydrochloride RS in the Standard solution, and 
Au and A s are the absorbances of the solution from the Tab- 
lets and the Standard solution, respectively. 


Trifluridine 



CioHnFjNaOs 296.20 
Thymidine, oc,cx,a-trifluoro-. 
2'-Deoxy-5-(tnf!uoromeLhyl)ur!dine [70-00-8]. 

» Trifluridine contains not less than 98.0 pereent 
and not morę than 1 02.0 pereent of 
CtdHmF^Os, calculated on the dried basis. 

Packaging and stoirage—Pressrve In liaht, fight-resistant 
containers. 

USP Reference standards (11)— 

USP Trifluridine RS 

USP Trifluridine Related Compound A RS 
5-Carboxy-2 / -deoxyuridine. 

C 10 H 12 N 2 O 7 272,22 

Identification— 

A: Infrared Absorption (197K). 

B: Ultrayiolet Absorption (197U)— 

Solution: 25 pg per mL. 

Medium: 0.1 N hydroehlorlc acid. 

C: The retention time of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that In the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Loss on drying (731)—Dry it in vacuum at 105° for 
4 hours: it loses not morę than 1.0% of its weight. 

Speciffac rotation (781S): between +47° and +57°. 

Test solution ; 30 mg per ml, in water. 

Related compounds— 

Mobile phase and Chromatographic system —Proceed as di- 
rected In the Assay. 

Standard solution —Use the Standard preparation prepared 
as directed in the Assay . 

Test solution —Use the Assay preparation. 

Procedurę —Proceed as direeted in the Assay . CalcuEate 
the percentages of trifluridine related compound A and 
5“(trifJuoromethyl)uracil in the portion of Trifluridine taken 
by the formula: 

25,000(C/ W)(ru f r s ) 

in which C is the concentration, in mg per mL, of USP 
Trifluridine Related Compound A RS and 5-(trifluarometh- 
yl)uracil In the Standard solution; W is the weight, in mg, of 
Trifluridine taken; and r u and r 5 are the peak responses For 
the related compounds obtained from the Test solution and 


the Standard solution, respectively: not morę than 1.0% of 
each related compound is found. 

Assay— 

Mobile phase —Prepare a filfered and degassed 0.15% so- 
dium citrate solution and adjust with 1 N hydrochloric add 
to a pH of 6.8. Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Standard stock preparation —Disso3ve accurately weighed 
quantities of USP Triflurtdine RS, USP Trifluridine Related 
Compound A RS, and 5-(trif[uoromethyl)uradl in water to 
obtain a solution having known concentrations of about 
1 mg per mL, 0.01 mg per mL, and 0.01 mg per mL, re- 
spectively. [notę —This stock preparation may be stored at 
0 ° to 5* for 3 months.] 

Standard preparation—Transfer 10.0 ml of the Standard 
stock preparation to a 50-mL volumetric fiask, di lute with 
water to voiume, and mix. 

4ssoy preparation —Transfer about 50 mg of Trifluridine, 
accurately weighed, to a 250-mL volumetric fiask, dissofve in 
and di lute with water to vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is eautpped with a 254-nm detector 
ano a 4.2-mm x 25-cm column that contains packlng LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the resolution, fi, between 
5-(trifiuoromethyl)uracii and trifluridine related compound A 
is not less than 3.0 and between trifluridine related com¬ 
pound A and trifluridine is not less than 4.0; and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separateiy injeet equal vo!umes (about 10 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
mg, of C 1Q H T ,F3N 2 05 in the portion of Trifluridine taken by 
the formula: 

2S0Qjrułrd 

In which C is the concentration, in mg per mL, of USP 
Trifluridine RS in the Standard preparation; and and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 


Trihexyphenidyl Hydrochloride 



CjoHjiNO-Ha 337.93 

1 -PiperidinepropanoJ, a-cyclohexy)-ty-phenyL, hydrochloride, 
(±)-; 

(±)-a-CydohexyLof-phenyLl-pipendinepropanol hydrochfo- 
rrde [52-49-3]. 

DERNmON 

Trihexyphenidyi Hydrochloride contains NLT 98,0% and 
NMT 102.0% of trihexyphenidyl hydrochloride 
(C 2 oHziNO * HCI), calculated on the dried basis. 

IDENTIFICATION 
* A, INFRARED ABSORPTION (197K) 
o B. Identification Tests—Generał, Chloride (191) 
e C. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 

in [■ho ńwnu 


USP Monographs 






ASSAY 
* Procedurę 

Solution A: Add 0,2 ml of triethylamine in 200 mL of 
water and mix. Adjust with phosphoric add to a pH of 
4.0. 

Mobile phase: Acetonttrile and Solution A (75:25) 
Standard solution; 0.2 mg/mL of USP Trihexyphenidyl 
Hydrochloride RS in acetonitrile 
Sample solution: 0.2 mg/mL of Trihexyphenidyl Hydro- 
chloride in acetonitrile 
Chromatographic system 
(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 
Column: 3.9-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 30 Q 
Flow ratę: 1 ni L/min 
Injection volume: 20 pL 
Run time: 3 times the retention time of 
trihexyphenidyl 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 1300 theoretical plates 
Tailing factor: NMT 3.0 
Relative standard deviatron: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percenLage of tnhexyphenidyl hydrochlo¬ 
ride (C20H31NO ■ HCI) In the porhon of Tnhexyphenidyl 
Hydrochloride taken; 

Result = (fu/rś) x (CdCu) x 100 

ru = peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs = concentration of USP Trihexyphenldyl 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - concentration of Tnhexyphenidyl 

Hydrochloride fn the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%“! 02.0% on the dried basls 

IMPURITIES 

6 Residue ON iGNtTfON (281): NMT 0.1% 


Delete the fołtowing: 

•• Heavy Metals, Method U (231): NMT 20 ppm* (otndai 1. 
Jarfiois) 

• ORGANIC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assuy. 

Standard stock solution: 0.02 mg/mL of USP Trihexy- 
phenidyl Hydrochloride RS in Mobile phase 
System suitability solution: 0.01 mg/mL of USP Tri- 
fiexyphen[dyt Refated Compound A RS in Standard stock 
solution 

Standard solution: 0.002 mg/mL of USP Trihexypheni- 
dyl Hydrochloride RS from Standard stock solution in 
Mobile phase 

Sample solution: 2 mg/mL of Trihexyphenidy[ Hydro- 
chioride in Mobile phase 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę— See labie 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 4.0 between trihexyphenidyl and tri- 
hexyphenidyl related compound A, System suitability 
solution 

Relative standard devration: NMT 10.0%, Standard 
solution 


SignaLto-noise ratio: NLT 50, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each Impurity in the por- 
tion of Trihexyphenidyl Hydrochłoride taken: 

Result = (rjrs) x (CdCu) x 100 

ru = peak response of each individual unspedfied 
impurity from the Sample solution 
r$ - peak response of trihexyphenidyl 

hydrochloride from the Standard solution 
Cj - concentration of USP Trihexyphenidyl 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Q = concentration of Trihexyphenidyt 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See labie L Disregard any peaks 
helów 0.02%. 


Table I 


Na me 

»elative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f°M 

Trihexyphenidvl related compound A 

0.47 

0.5 

Tnhexyphenidyl 

1.0 

_ 

Any individual unspedfied impurity 

_ 

0,10 

Total rrnpurities 

— 

0.5 


5PECIFIC TESTS 
& LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

- PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 5.2-6.2 

ADDITIONAL REQU1REMENT5 

* Fackaging and Storage: Preserve in tight containers. 
a USP REFERENCE Standards (11) 

USP Trihexyphenidyl Hydrochloride RS 
USP Tnhexyphenidyl Related Compound A RS 
1 -PhenyL3-(piperfdin-1 -yl)propan-l-one hydrochloride. 
Ci4HigNO - HC! 253.77 


Trihexyphenidy9 Hydrochloride 
Extended-Release Capsuies 

» Trihexyphenidyl Hydrochloride Extended-Re- 
lease Capsules contain not less than 90,0 percent 
and not morę than Tl0.0 percent of the labeled 
amount of trihexyphenidyl hydrochloride 
(C 2 oH 31 NO*HCI), 

Fackaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Tribexyphemdyl Hydrochloride RS 

Identification— 

A: Reduce the contents of a number of Capsules, equiva- 
lent to 20 mg of trihexyphenidyl hydrochloride, to a fine 
powder, and triturate with 25 mL of chloroform. Filter the 
mixture, and evaporate the fil tratę, by gently heating, to 
about 1 0 mL. Add the solution to 100 mL ot r?-hexane: a 
white precipitate is formed. Alłow the mlxture to stand for 
30 minutes, and collect the precipitate on a solyent-resistant 
membranę filter to 1-pm porę s\ze. Wash the crystals with a 
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smali portion of rr-hexane, and air-dry: the IR absorption 
spectrum of a potassium bromide dispersion of the crystals 
so obtained exnibits maxima only at the same wavelengths 
as that of a similar preparation of USP Trihexyphenidyl Hy- 
drochloride RS. 

B: The predpitate obtained in Identification test A re- 
sponds to the tests for Chloride {191}. 

Dissolutioo <711 )~ 

Medium: water; 500 mL 

Apparatus 1: 100 rpm. 

r/mes: 3, 6 , and 12 hours. 

Determine the amount of C 20 l-hiNO ■ HCI dissofved, uslng 
the following method. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, water, and triethylamine (920:80:0.2), and ad* 
just with phosphoric acid to a pH of 4.0. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Trihexyphenidyf Hydrochloride RS in water, and 
difute quantitatively and stepwise with water to obtain a 
solution having a known roncenfration of about 5 fig per 
mL. 

Chromatographic system (see Chromatography <621»—-The 
!iquid chromatograph is eguipped with a 210 -nm detector 
and a 4.6-mm x 8.3-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard solution , and record the peak responses as directed 
for Procedurę: the tailing factor for the trihexyphenidyl peak 
is not morę than 2 . 8 , and the relative standard devtation for 
replicate injections is not morę than 2 . 0 %. 

Procedurę —Dilute the Standard solution and the solution 
under test with acetonitrile ( 1 : 1 ). Separatefy inject egual 
volumes (about 20 pL) of these Solutions into the chromato¬ 
graph, record the chromatograms, and measure the peak 
responses for trihexyphenidyl. Calculate the percentage of 
the labeled amount of C^oHjiNO ■ HCI dissolved. 

Tolerances —The percentages of the labeled amount of 
C 20 H 31 NO ■ HCI di$solved at the times spedfied conform to 
Acceptance Tobie 2. 


Time (hoursl 

Amount dissolved 

3 

between 20% and 50% 

6 

between 40% and 70% 

12 

not less than 70% 


Uniform i ty of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase and Chromatographic system —Prepare as di¬ 
rected in the Assay under Trihexypheniayi Hydrochloride. 

Standard preparation —Oissolve an accurately weighed 
guantity of USP Trihexyphenrdy! Hydrochloride RS in iWo6//e 
phase, and dilute quantrtatively, and stepwise If necessary, 
with Mobile phase to obtain a solution having a known con- 
centration of about 0.2 mg per mL. 

Assay preparation —Fili a 500-mL yolumetric fiask with 
Mobile phase to voiume. Transfer to thls fiask the accurately 
weighed contents of a counted number of Capsules, equlva~ 
lent to about 100 mg of trihexyphenidyl hydrochloride. Mix, 
sonicate, with occasional shakfng for 45 minutes, allow to 
stand for 15 minutes, and filter, discarding the first 5 ml of 
the filtrate. 

Procedurę —Proceed as directed for Procedurę In the Assay 
under Trihexyphenidyl Hydrochloride. Calculate the guantity, 
in mg, of trinexyphenidyl hydrochloride (C^oH^NO HO) fn 
each of the Capsules taken by the formula: 

(50QC/N)(ro/rs) 

in which N is the number of Capsules taken, and the other 
terms are as defined therein. 


Trihexyphenidy!l Hydrochloride Ora! 
ScHutiore 


» Trihexyphenidyl Hydrochloride Ora! Soiution 
contains not less than 90.0 percent and not morę 
than 110.0 percent of trihexyphenidyl hydrochlo- 
ride (C 20 H 31 NO • HCI). 

Packaging and sto ragę —Preserve in tight containers. 

USP Referentce standards (11)— 

USP Trihexyphenidyl Hydrochloride RS 

Idenfifkation— 

A: To 50 ml of Orał Solution add 50 mL of water and 
50 mL of 1 N sodium hydroxide, and stir. Cool the mixture 
at 4° to 5° for 30 minutes: a wbite predpitate or cloudiness 
is observed. Add 100 mL of water to the coolecl mlxture, 
stir, and filter by means of vacuum through a 47-mm mem¬ 
branę filter of 1-pm porę si ze. Wash the crystals with about 
100 mL of water, and allow to air-dry: the IR absorption 
spectrum of a potassium bromide dispersion of the crystals 
so obtained exhibits maxima only at the same wavelengths 
as that of the crystalline base obtained frorn about 20 mg of 
USP Trihexyphenidyl Hydrochloride RS, simrlarly prepared 
and measured, 

B: The retention time exhibited by tnhexyphenidyl hy- 
drochloride in the chromatogram of the Assay preparation 
corresponds to that of the Standard preparation as obtained 
in the Assay. 

pH (791): between 2.0 and 3.0. 

Altohol Deferminafion (611): between 90.0% and 
110.0% of the labeled amount of C 2 H 5 OH. 

Assay— 

Mobile phase and Chromatographic system —Prepare as di¬ 
rected In the Assay under TrihexypheniaylHydrochlońde. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP TrihexyphenidylHydrochlonde RS in metha- 
nol, and dilute quantitatively, and stepwise if necessary, 
with methanol to obtain a solution having a known concen- 
tration of about 0.08 mg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 2 mg of trihexy- 
phenidyl hydrochloride, to a 25-mL s/olumetric fiask, dilute 
with methanol to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Trihexyphenidyl Hydrochloride . Calculate the guantity, 
in mg, of trinexyphenidyl hydrochloride (CidHjiNO ■ HCI) in 
each ml of the Ora! Solution taken by the formula: 

(2 5QV){r u /rs) 

in whicli V is the volume, in mL, of Om! SoJuLiou taken to 
prepare the Assay preparation , and the other terms are as 
defined therein. 


TrBhexyphcnidya Hydrochloride TabBets 

DEFINTT10N 

TrihexyphenidyJ Hydrochloride Tablets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of trihexyphem- 
cyl hydrochloride (C 20 H 31 NO * HCI). 

DDENTIHCATION 

* A. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


USP Monographs 









* B. The retention Limę of the major peak of the Sample 

solution eorresponds to that of tne Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Soiution A: 1 A g/L of monobasic potassium phosphate 
En water. Adjust with phosphoric acid to a pH of 4.0. 
Pass the soiution through a suitable filter of 0.22-pm 
porę size. 

Soiution B: 0.5 ml of phosphoric acid in 1 L of 
acetonitrile 

Mobile phase: See Tobie J. 


Tahle 1 


Time 

Solution A 

Solution B 

(min) 

f%> 

(%) 

0 

95 

5 

20 

60 

40 

22 

60 

40 

22.1 

95 

5 

24 

95 

5 


Diiuent: Methanol and water (80:20) 

Standard solution: 0.1 mg/mL of USP Trihexyphenidyl 
Hydrochloride RS in Diiuent 
Sample stock solution: Nominaliy 0.5 mg/mL of tri- 
hexyphenidyl hydrochloride prepared as foilows. Trans¬ 
fer a suitable amount of Tablets (NLT 10), equivalent to 
50 mg of trihexyphenidyl hydrochloride, to a 100-mL 
yolumetric fiask! Add lOmL of 0,1 N hydrochloric acid 
and sonicate. Add another 80 mL of Soiution B and son¬ 
icate again, Dilute with Soiution B to volume, Centrifuge 
and use the supernatant, 

Sample solution: Nominaliy 0,1 mg/mL of trihexyphen- 
idyl hydrochloride in Diiuent from tne Sample stock 
soiution 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm. For Identification test Ą use a 
diodę array detector En the rangę of 190-300 nm. 
Column: 2.1-mm x 10-cm; 2,6-jim packing LI 
Coiumn temperaturę: 30° 

Fiow ratę: 0.3 mL/min 
Injection volume: 3.0 yL 
System suitability 
Sampfe: Standard solution 
Suitability reguirements 
Tailing ractor: NMT 3.0 
Relatlve standard deviation: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of tri- 
hexyphenidyl hydrochloride (Cż 0 H 3 (NO - HCI) in the 
portion of Tablets taken: 

Result = (ru/fj) x (CrfCu) x 100 

fu - peak response of tr§hexyphenidyl from the 
Sample solution 

n = peak response of trihexyphenidyJ from the 
Standard solution 

Q = concentration of USP Tnhexyphenidyl 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy = nommal concentration of tri hexyph en idy I 
hydrochloride in the Sample solution 
(mg/mL) 


Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TE5T5 

• DlSSOLUTION (711) 

Medium: pH 4.5 acetate buffer, prepared by mixing 
3.0 g of sodium acetate and 1.7 mL of giacial acetic 
acid with water to obtain 1000 mL of solution with a 
pH of 4,50 ± 0,05; 900 mL 
Apparatus t: 100 rpm 
Time: 45 min 

Standard solution: A known concentration of USP Tri- 
hexyphenidyf Hydrochloride RS in Medium 
Sample solution: filtered portion of the solution under 
test 

Bromocresol green solution: Dissolve 250 mg of 
bromocresol green in a mixture of 15 ml of water and 
5 mL of 0.1 N sodium hydroxide, dilute with Medium to 
500 mL, and mix, Extract 250 mL portions of this solu¬ 
tion with two 100 mL portions of chloroform and dis- 
card the chloroform extracts, 

Instrumental conditions 
Modę: UV-Vis 

Analytrcal wavelength: 415 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampie soiution 
Transfer an aecurately measured volume of the Sample 
solution, estimated to contain about 50 jug of trihexy- 
phenidyl hydrochloride, to a 50-mL centrifuge tubę. 
Transfer an equal, aecurately measured volume of the 
Standard solution to a second 50-mL centrifuge tubę. 
Transfer an equal, aecurately measured volume of Me¬ 
dium to a thlrd 50-mL centrifuge tubę to provlde a 
Blank . Add 5 mL of the Bromocresol green solution and 
10.0 mL of chloroform to each tubę, insert the stop- 
pers Into the tubes, and shake vigorously for NLT 20 s, 
Centrifuge the mbetures to separate the fayers. Aspirate 
and discard the upper aqueous layers. Filter each chlo¬ 
roform layer through a separate phase-separating filter 
paper Determine the amount of trihexyphenidyf hy¬ 
drochloride {C20H31NO ' HCI) dissolved from the ab- 
sorbance of the filtrate from the Sample solution in 
comparison with that from the Standard soiution. The 
filtrate from the Blank ls used to set the instrument 
Tolerances: NLT 75% (Q) of the labefed amount of tri- 
hexyphenEdyl hydrochloride {CzoH^NO * HCI) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diiuent, and 
Chromatographic system: Proceed as dErected in the 
Assay , 

System suitability solution: 0.1 mg/mL of USP Trihexy- 
phenidyl Hydrochloride RS and 0.01 mg/mL of USP Tri- 
nexyphenEdyl Related Compound A RS in Diiuent 
Standard solution: 0.001 mg/mL of USP Trihexypheni- 
dyl Hydrochloride RS in Diiuent 

Sampfe solution: Nominaliy 1 mg/mL of trihexyphem- 
dyl hydrochloride in Diiuent prepared as foilows. Trans¬ 
fer a suitable amount of Tablets (NLT 10), equivalent to 
100 mg of trihexyphenidyl hydrochioride, to a 100-ml 
volumetric fiask. Add 10 mL of 0.1 N hydrochloric acid 
and sonicate. Add another 80 mL of Solution B and son¬ 
icate again, Dilute with Solution B to volume. Centrifuge 
and use the supernatant. 

System suitability 

Samples: System suitability solution and Standard 
solution 











I 


[NOTĘ—See Tobie 2 for relative retention limes.] 
SuitabiliŁy requirements 
Resolution: NIT 2.0, System suitabifity soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 

Signal-to-noise ratio: NLT 50, Standard soiution 

Analysl s 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of any individual unspecified 
degradation product in the portion of Tablets taken: 

Result - (rufr s ) x (Cj /CJ) x 100 

r u = peak response of each unspecified degradation 
product from the Sample soiution 

r s = peak response of trihexyphenidyl from the 
Standard soiution 

Q = concentration of USP Trihexyphenidyl 

Hydrochloride RS in the Standard soiution 
(mg/ml) 

Cu - nominał concentration of trihexyphenidyl 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: See Table 2. Disregard any peak 
below 0.10%. 


Table 2 


Name 

Rełative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Trihexyphenidyl related 
compound A* 

0.4 

— 

TrihexvDhenidvl 

1.0 

._ 

Any fndividual unsperified 
deara dalio n product 

— 

1 

Total dearadation Products 

__. 

2 


ł Thls impurlly included far identifccatian only and ls not io be included in 
the calcufation of total degradation producis 

ADDITIONAL REQUBREIV!ENT$ 

* Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

O USP Reference Standards (11) 

USP Trihexyphenidyl Hydrochloride RS 
USP Trihexyphenidyl Related Compound A RS 
1 -Phenyl- 3-(piperi din-1 -yljpropa n-1 -one hydrochloride. 
CuHttlMO ■ HCI 253.77 


Trikates Orał Soiution 


» Trikates Orał Soiution is a soiution of Potassium 
Acetale, Potassium Bicarbonate, and Potassium 
Citrate in Purified Water. It contains not less than 
90.0 percent and not morę than T10.0 percent of 
the labeled amount of potassium. 

Packaging and storage —Preserve in tight, lig ht-resistant 
containers. 

Identification— 

A: Two mL, diluted with water to 12 ml, responds to the 
ferric chloride test for Acetale {191). 

B: It responds to the tests for Bicarbonate (191). 

C: To 5 ml add 1 ml of hydrochloric add, and beat to 
near boiling for 5 minutes to evo!ve carbon dioxide, Cool, 
add 1 mL of calctum chloride TS, and render just alkalrne to 
bromothymol blue TS with 1 N sodium hydroxide. Boil for 
3 minutes with gentle agitation: a white, crystalline precipt- 


tatę appears that is insoluble in 1 N sodium hydroxide but 
dissolves rn 3 N hydrochloric acid. 

Assay— 

Potassium stock soiution^ Dissolve, in water, 191 mg of 
potassium chloride, previously dried at 105° for 2 hours. 
Transfer to a 1000-mL volumetric fiask, dilute with water to 
volume, and mrx. Transfer 100.0 mL of this soiution to a 
second 1000-mL vo!umetric fiask, dilute with water to vof- 
ume, and mix. This soiution contains 10j,ig of potassium 
per ml. 

Standard preparations— To separate 100-mL vo1umetric 
flasks transfer 10.0 mL and 13.0 mL, respectiveły, of the Po¬ 
tassium stock soiution . To each fiask add 2.0 mL of sodium 
chloride soiution (1 in 5) and 1.0 mL of hydrochloric acid, 
diltte with water to volume, and mix. The Standard prepara - 
tiors contaln 1.0 pg and 1.3 pg of potassium per mL, re- 
speetiveJy. 

Assay preparation— Transfer 1.0 mL of Orał Soiution to a 
100-mL volumetric fiask, dilute with water to vofume, and 
mix. Transfer 1,0 mL of this soiution to a second 100-mL 
volumetric fiask, dilute with water to volume, and mix. 
Transfer 10.0 ml of this soiution to a thlrd 1G0~mL yolumet- 
ric fiask, add 2.0 mL of sodium chloride soiution {1 in 5) 
and 1.0 mL of hydrochloric add, dilute with water to vol- 
ume, and mix. 

Procedurę— Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
resonance linę of 766.5 nm, with a suitable atomie absorp- 
tion spectrophotometer (see Atomie Absorptton Spectroscopy 
(852)) eguipped with a potassium hollow-cathode lamp and 
an air-acetylene flame, using water as the blank. Plot tne 
absorbances of the Standard preparations versus concentra¬ 
tion, in pg per ml, of potassium. From the graph so ob- 
tained, determine the concentration, C, in pg per mL, of 
potassium in the Assay preparation, Calculate the quantity, 
in mEq, of potassium in the Orał Soiution taken by the 
formula: 

100C/39.10 

in which 39.10 is the atomie weight of potassium. 


Tritneprazine Tartrate 


(CaH^K-S), ■ 746,98 

lOH-Phenothiazine-10-propanamine N^/J-trimethyh, [R~(/?*, 
/?*)]-2,3-dihydroxybutanedioate (2:1). 

10-[3-(Dimethylami no)-2-methy Ipropy IJphenothiazi ne 
tartrate (2:1) [4330-99-8; 41375-66-0]. 

» Trimeprazine Tartrate contains not less than 
98.0 percent and not morę than 101.0 percent of 
(CmH^NhS^ * CjHćOe, caiculated on the dried 
basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Trimeprazine Tartrate RS 

isDTE—Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware. 




USP Monographs 
















Identification— 

A: Infrared Absorption (197M). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation obtained as dh 
rected in the Assay. 

C: Prepare a solution of it in methanol containing 6 mg 
in each 5 mL. Proceed as directed under Thin-ioyer Chromat¬ 
ographic Identification Test (201), appfying 5 pL of this solu- 
tion and 5 pL of a similar solution of USP Trimeprazine Tar- 
tratę RS, using as the soNent system a mixture of 0.15 mL 
of ammonium hydroxide and 100 mL of acetone. Locate the 
spots on the piąte by lightly spraying with iodoplatinic acid 
solution [prepared by disso!vincj 100 mg of chloroplatinic 
acid in 1 mL of 1 N riydrochlonc acid, adding 25 mL of po- 
tassium iodide solution (1 in 25), diluting with water to 
100 mL, and adding 0.5 mL of formie acid]: the R F vafue of 
the pnncipal spot ootained from the test solution corre¬ 
sponds to that obtained from the Standard solution. 

Loss on drying (731)—Dry it in vacuum at 60* for 4 hours: 
it loses not morę than 0,5% of its weight. 

Residue on ignition (281): not morę than 0,1%. 


Delete the following: 

*Heavy metals, Method II (231): 0.002%.* (0łf , c mi 

Ordirtary impurities (466 )— 

Test solution: methanol. 

Standard solution: methanoL 

Eluant: a mixture of ethyl acetate saturated with am¬ 
monium hydroxide and ether (1:1). 

Visuaiization: 1. 

Assay— 

Mobile phase— Prepare a fiftered and degassed mixture of 
0.005 M sodium 1-heptanesuJfonate in methanof, water, 
and acetic acid (65:34:1). Make adjustments if necessary 
(see System Suitability under Chromatography (621)), 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Trimeprazine Tartratę RS in Mobile phase, 
and dilute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen- 
tration of about 0.031 mg per mL. 

Assay preparation— Transfer about 62 mg of Trimeprazine 
Tartrate, accurately weighed, to a 100-mL volumetric fiask, 
dlssoive in and dilute with Mobile phase to voiume. Transfer 
5 mL of this solution into a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mlx. 

Chromatographic system (see Chromo to g rap hy <621))—The 
!iquid chromaLograph is eciulpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation , and record Lhe peak responses as 
directed for Procedurę: the capacity factor, lć f is not less than 
2.0 and not morę than 5.0, tne column effidency is not less 
than 1200 theoretica! piates, the tailing factor is not morę 
than 3.5, and the re!ative standard deviation for replicate 
mjections is not morę than 0.6%. 

Procedurę —Separately tnject equal volumes (about 25 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of ■ CiH^Oa in the portion of Tri- 

meprazine Tartrate taken by the formula: 

2000C(r y /r s ) 

in which C is the concentration, in mg per mL, of USP Tri¬ 
meprazine Tartrate RS in the Standard preparation, and r u 
and r s are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Trimeprazine Orał Solution 

» Trimeprazine Orał Solution contains an amount 
of trimeprazine tartrate [(CiaH^NjS^ ■ C 4 HsO s ] 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of trimeprazine (Cmb^NhS). 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Trimeprazine Tartrate RS 

notę— Throughout the following procedures, protect test 
or assay spedmens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued light, or using low-actinic glassware. 
Identification— 

A: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay . 

B: Mix 10 mL of Oraf Solution with about 30 mL of water 
in a separator, render the solution alkaline with 1 N sodium 
hydroxide, and extract with two 30-mL portions of ether. 
Transfer the ether extracts to a beaker, evaporate the ether 
by warming, and dissolve the residue in 5 mL of methanol: 

5 pL of this solution meets the reguirements of Identification 
test C under Trimeprazine Tartrate. 

Alcohol Determination (611): between 4.5% and 6.5% 
of QHsOH. 

Limit of trimeprazine suJfoxide— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay , 

Standard solutton— Transfer about 60.6 mg of USP Tri- 
rreprazine Tartrate RS, accurately weighed, to a 50-mL volu- 
rretric fiask. Add 5 mL of dilute hydrochlork acid (1 in 100) 
fcllowed by 2 mL of 30 percent hydrogen peroxide, and 
heat at 60’ for 10 minutes. Cool, dilute with 1 M sodium 
bisulfite to volume, and mix. Transfer 10.0 mL to a 60-mL 
separator, add 2 mL of sodium hydroxide solution (1 in 2), 
and mix. Extract with three 30-mL portions of ether. Rlter 
the extracts through ether-wetted anhydrous sodium sulfate 
into a 250-mL conical fiask- Cautiously evaporate the fiask to 
dryness. Dissolve the residue in 10.0 ml of methanol, and 
filter if necessary. Each ml of this solution contains about 
1 mg of trimeprazine sulfoxide. Transfer 1.0 mL of this solu¬ 
tion to a 500-mL volumetric fiask, dilute with Mobile phase 
tc volume, and mlx to obtain a solution containing about 
0,0024 mg per ml of trimeprazine sulfoxicle, expressed as 
trimeprazine tartrate. 

Test solution —Use the Assay preparation as directed in the 
Assay. 

Procedurę —Separately inject equal volumes (about 25 ul) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chroma tograms, and measure the re¬ 
sponses for the peaks. The Tesf solution may exhibit a minor 
peak whose retention time corresponds to the peak exhib- 
ited by the Standard solution and whose retention time is 
about 0.6 relative to the main peak. Calculate the concen- 
fration, in mg per mL, of trimeprazine suffoxide, in the por¬ 
tion of Orał Solution taken by the form ufa: 

100{C/\/)(596.89/746.98)(ry / r$) 

in which C is the concentration, in mg per mL, of trimepra¬ 
zine tartrate in the Standard solution; V is the volume, in mL, 
of Orał Sofution taken; 596.89 and 746.98 are the molecu- 
iar weights of trimeprazine and trimeprazine tartrate, respec- 
tively, and ru and r$ are the peak responses obtained from 
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the Test sotution and the Standard solution, respectively. Not 
more than 0.036 mg per mL is found. 

Assay— 

Mobile phase, Standard preparation, and C hromatographic 
system— Proceed as directed in the Assay under Trimeprazine 
Tartrate. 

Assay preparation— Using a "to contain" pipet, transfer an 
aceurately measured volume of Orał Solution, equiva!ent to 
about 2.5 mg of trimeprazine, to a 100-mL vofumetric fiask 
containing 50 ml of Mobile phase . Rinse the pipet with Mo¬ 
bile phase , collecting the rinses in the volumetric fiask. Dilute 
with Mobile phase to volume, and mix. 

Procedurę —Separately inject equal volumes (about 25 \il) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quam 
tity, in mg, of trimeprazine (CmhhiN^S) in each mL of Orał 
Solution taken by the formula: 

100{C/V)(596.89/746.98}(ru / r*) 

in which C is the concentration, in mg per mL, of USP Tri¬ 
meprazine TartrateRS in the Standard preparation; V is the 
volume, in mL, of Ora! Solution taken; 596.89 and 746,98 
are the moleeular weights of trimeprazine and trimeprazine 
tartrate, respectively; and r v and r s are the peak responses 
obtained from the Assay preparator? and the Standard prepa¬ 
ration , respectively. 


Trimeprazine Tartrate Tablets 

» Trimeprazine Tartrate Tablets eon ta i n an 
amount of trimeprazine tartrate [(CibHzjNjS^ * 
C^tHńOń] equivalęnt to not less than 93.0 percent 
and not more than 107.0 percent of the iabeled 
amount of trimeprazine (CtsHjj^S). 

Packaging and storage—>Preserze in well-ciosed, Nght-re- 
sistant contalners. 

USP Reference stanefards (11)— 

OSP Trimeprazine Tartrate RS 

notę— Throughout the following procedures, protect test 
or assay spec i mens, the Reference Standard, and Solutions 
containing them, by conducting the procedures without de- 
lay, under subdued fiqht, or using low-actinic qlassware. 
identlfication— 

A: The retention time of the major peak in the chromało- 
gram of the Assay preparaf/on corresponds to that in the 
chrom a tog ram of the Standard preparation obtained as di¬ 
rected in the Assay . 

8: Triturate a portion of powdered Tablets, equivalent to 
about 10 mg of trimeprazine, with 10 mL of methanol, and 
centrifuge: 5 pL of this solution meets the reguirements of 
Identification test C under Trimeprazine Tartrate. 

Dissoluttion <711)— 

Medium: 0.01 N hydrochloric add; 500 mL. 

Apparatus 7: 100 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of CieHzjNjS dissolved 
by employing UV absorption at the waveiength of maxi- 
mum absorbance at about 251 nm on filtered portions of 
the sotution under test, suEtably diluted with Medium , Ef nec- 
essary, in comparison with a SLandard sotution hav3ng a 
known concentration of USP Trimeprazine Tartrate RS in the 
same Medium. 

Tolerances— Not less than 75% (Q) of the Iabeled amount 
of CiaH^hBS is dissolved in 45 minutes. 


Uniformity of dosage units (905): meet the reguire¬ 
ments. 

Procedurę for content uniformity— Transfer 1 Tablet to a 
100-mL vdumetric fiask, add about 50 mL of 0.1 N hydro- 
chioric add, and shake by media nical means until the tablet 
is completely disintegrated. Add 0.1 N hydrochloric acid to 
volume, mix, and filier, discarding the first 20 mL of the 
fil tratę. Dilute a portion of the subseguent fil tratę, guantita- 
t*vely and stepwise if necessary, with 0.1 N hydrochloric 
ac d to obtain a solution having a known concentration of 
about 5 ^ig of trimeprazine per mL. Concomitantly deter- 
mrne the absorbances of this soiution and a solution of USP 
Trimeprazine Tartrate RS in the same medium, havtng a 
known concentration of about 6pg per mL, m 1 -cm cells, at 
276 nm and at the wavelength of maxEmum absorbance at 
about 251 nm, with a suitable spectroph otom eter, usmej 0.1 
N hydrochloric acid as the blank. Calculate the quantity, in 
mg, of trimeprazine in the Tablet by the formula: 

(77 D)(0.7991 Q(4*si - A Z u)u / (Am - Ainh 

in which Tis the Iabeled quantity, in mg, of trimeprazine in 
the Tablet, D ts the concentration, in ug per mL, of trimep- 
raztne in the test solution, based on the Eabeled guantity per 
Tablet and the extent of dilutton, C is the concentration, m 
yg per mL, of USP Trimeprazine Tartrate RS in the Standard 
solution, 0.7991 is the factor converting trimeprazine tar¬ 
trate to trimeprazine, and the parenthetic expressions are 
the differences in the absorbances of the two Solutions at 
the wavelength$ indicated by the subscripts, for the soiution 
from the Tablets (U) and the Standard solution (5), respec- 
tively. 

Assay— 

Mobile phase , Standard preparation, and Chromatographic 
system—Proceed as directed in the Assay under Trimeprazine 
Tartrate. 

Assay preparation— Weigh and finely powder not less 
than 20 Tablets. Transfer an aceurately weighed portion of 
the powder, equivafent to about 5 mg of trimeprazine, to a 
100-mL volumetric fiask, dissolve in and dilute with Mobile 
phase to vo3ume, mix, and fil ter. 

Procedurę— Separately inject egual volumes (about 25 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan- 
tity, in mg, of CibHzzNBS in tne portion of Tablets taken by 
the form ufa: 

1 OOCC596.89 / 746.98)(ru / r s ) 

in which C is the concentration, in mg per mL, of USP Tri- 
meprazine Tartrate RS in the Standardpreporation, 596.89 
ano 746.98 are the moleeular weights of trimeprazine and 
trimeprazine tartrate, respectively, and r u and r 5 are the peak 
responses obtained fiut u the Assay preparation and the Stan¬ 
dard preparation , respectjvely. 


Trimethobenzamide Hydrochloride 



C 2 iHjaNjOj • HCI 424.92 

Benzamrde, N-[[4-[2-(dimethylamino)ethoxyjphenyl]methyl] 
3,4,5-trimethoxy-, monohydroch Eoride. 
Af-[p-[2-(Dimethylamino)ethoxy]benzyl]-3,4,5-trimethoxy- 
benzamide monohydrochloride [554-92-7]. 
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» Trimethobenzamide Hydrochloride, dried at 
105° for 4 hours, contains not less than 98.5 per- 
cent and not morę than 100.5 percent of 
C 21 Hz 8N 2 05 - HCh 

Packagmg and storage-—Presen/e En welbclosed contain- 

ers. 

USP Reference standard* <11}— 

LJ5P Trimethobenzamide Hydrochloride RS 

Edentification— 

A: Infrared Absorption (197K). 

B: Uitraviofet Absorption (197U)— 

Solution: 20 ug per mL. 

Medium: 0.1 N hydrochioric add. 

Absorptivities at 258 nm, calculated on the dried basis, do 
not differ by morę than 3,0%. 

C: lt meets the requirements of the Thin-foyer Chromuto- 
grophic Identification Test < 201 ). Prepare the test solution by 
dissoMng 10 mg of Trimethobenzamide Hydrochloride tn 
10,0 mL of metnanoL Apply TG-jiL portions of the test solu- 
tlon and the Standard solution to the piąte, and deve!op tn 
a solvent system consisting of a mixture of ethyl acetate, 
alcohol, and ammonium hydroxtde (90:10:5). 

D: lt meets the reauirements of the tests for Chloride 
091). 

MeRting rangę, Class I {7 41): between 186° and 190°. 

Los* on drying <731)—Dry it at 1 05° for 4 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0 , 1 %. 

Detete the foUowing: 

*Heavy metals, Method i (231)—Dissolve 1.0 g in 20 mL 
of water, add 2 mL of 1 N acetic add, and dilute with water 
to 25 mL: the limit is 0.002%.# Han-awm 
Assay—DEssolve about 1.3 g of Trimethobenzamide Hydra¬ 
ch tonde, previously dried and accurately weighed, in 80 mL 
of gtactal acetic add and 15 mL of mercuric acetate TS. Ti- 
trate with 0.1 N perch forte add V5, determining the 
endpoint potentlometrically using suitable electrodes. Per- 
form a blank determination, and make any necessary correc- 
tion, Each ml of 0.1 N perch loric acid is equivalent to 
42.49 mg of C 2 iH 2 S N,Os * HCI. 


Triinethobenzamede Hydrochloride 
CapsuBes 

» Trimethobenzamide Hydrochloride Capsules 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
CwHaWs-HCI. 

Packaging and storage—Preserve in weN-dosed contain- 
ers. 

USP Refeirence standard* (11)— 

USP Trimethobenzamide Hydrochloride RS 

Edentification— 

A: The UV absorptlon spectrum of the solution employed 
for measurement of absorbance in the Assay exhibtts max- 
ima and minima at the same wavelengths as that of the 
Standard solution. 

B: Transfer a portion of the contents of Capsules, eg u ta¬ 
lent to about 20 mg of trimethobenzamfde hydrochloride, 
to a suitable vessel, dEssolve in 15 mL of 0.1 N hydrochioric 
acid, and filter. Transfer the fiitrate to a separator, and add 


5 mL of 1 N sodium hydroxide. Extract with 1 5 mL of chlo¬ 
roform, filtering the chloroform extract through anhydrous 
sodium sulfate into a suitable vessef, and evaporate to dry- 
ness. Allow to cool to room temperaturę, ada a smali por- 
tion of ether, and evaporate at room temperaturę to dry- 
ness. Dry the residue at 60° for 1 hour: the IR absorption 
spectrum of a potassium bromide dispersion of the residue 
so obtarned exhfbits maxima only at the same wavelengths 
as that of a similar preparation of USP Trimethobenzamide 
Hydrochloride RS. 

C: Place a portion of the contents of Capsules, equivalent 
to about 25 mg of trimethobenzamide hydrochloride, tn a 
10-mL votumetric fiask, add methanol to vo!umą mix, and 
filter: the fiitrate so obtained responds to the Thin-fayer 
Chromatogrophie Identification Test (20 1), a solvent system 
consisting of a mkture of ethyl acetate, alcohol, and ammo¬ 
nium hydroxide (90:10:5) being used, 

DtssoBution (711)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C 21 H 28 N 2 O 5 - HCI 
dissolved from UV absorbances at the wavelength of maxi- 
mum absorbance at about 258 nm of fittered portions of 
the solution under test, suitably diluted with Medium , if nec¬ 
essary, in comparison with a Standard solution havinq a 
known concentration of USP Trimethobenzamide Hydrach lo¬ 
ncie RS in the same Medium. 

Toferances —Not less than 75% (Q) of the labeled amount 
of GiHz&NżOs - HCI is dissolved tn 45 minutes. 

Unafomiity of do sagę unlts (905): meet the reguire- 
ments, 

Assay—Transfer, as completely as possfble, the contents of 
not less than 20 Capsules to a suitable tared Container, and 
determine the average weight per Capsule, Mix the com- 
blned contents, and transfer an accurately weighed portion 
of the powder, equivalent to about 50 mg of trlmethoben- 
zamtde hydrochloride, to a 100-mL yolumetric fiask. Add 
50 mL of dilute hydrochioric acid (1 in 120), shake the mix- 
turę for several minutes, then add dilute hydrochioric acid 
(1 in 120} to volume, and mix. Filter through smali retent!ve 
filter paper, discardlng the first 20 mL of the fiitrate. Transfer 
4.0 ml of the subseguent fiitrate to a 1 00-mL votumetric 
fiask, add dilute hydrochioric acid (1 tn 120 ) to volume, and 
mix, Concomltantly determine the absorbances of thls solu¬ 
tion and a Standard solution of USP Trimethobenzamide Hy¬ 
drochloride RS in the same medium having a known con¬ 
centration of about 20 pg per mL, in 1 -ern cetls at the 
wavelength of maximum absorbance at about 258 nm, with 
a suitable spectrophotometer, using dilute hydrochioric add 
(1 in 120) as the blank. Calculate tne guantity, in mg, of 
C 2 iH 2 bNz 0 5 - HCI In the portion of Capsules taken by the 
formula: 

2.5C(Ą/Mj) 

In which C is the concentration, in jug per mL, of USP Tri¬ 
methobenzamide Hydrochloride RS in the Standard solution, 
and Au and A s are tne absorbances of the solution from the 
Capsules and the Standard solution, respectively. 


Trimethobenzamide Hydrochloride 
Bruneci 5 <0111:1 

» Trimethobenzamide Hydrochloride Injection is a 
sterile solution of Trimethobenzamide Hydrochlo¬ 
ride in Water for Injection. lt contains not less 
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than 95.0 percent and not morę than 105.0 per- 
cent of the labeled amount of C2iH 2 eN 2 0s ■ HCI. 

Packaging and storage —Preserve in single-dose or in 
muitiple-dose containers, preferably of Type I glass. 

USP Reference standards (II)— 

USP Endotoxin RS 

USP Trimethobenzamide Hydrochloride RS 

Identification— 

A: It meets the requirements of Identification test A under 
Trimethobenzamide Hydrochloride Capsules, 

B: Transfer a volume of injection, equivalent to about 
100 mg of trimethobenzamide hydroenJoride, to a separator 
containJng 20 mL of water. Add 2 mL of 1 N sodium hy¬ 
droficie, and proceed as directed in Identification test Ś 
under Trimethobenzamide Hydrochloride Capsules , beginnina 
with "Extract with 15 mL of chloroform/' 

C: Dilute a portion of Injection quantitatively and step- 
wise with metnanol to obtain a solution containing 2.5 mg 
of trimethobenzamide hydrochloride per mL: this solution 
meets the reguirements of the Thin-Iayer Chromotographic 
Identification Test (201), a soh/ent system consisting of a 
mixture of ethyl acetate, alcohol, and ammonium bydroxide 
(90:10:5) belng used. 

BacteriaU Endofoxirts Test (85)—It contains not morę 
than 1.80 USP Endotoxin Units per mg of trimethobenza¬ 
mide hydrochloride. 

pH (791): between 4*5 and 5.5. 

Other requirements—It meets the requirement$ under in- 
jections and łmplonted Drag Products (1)* 

Assay—Transfer to a suitable separator an accurately meas- 
ured volume of Injection, equivalent to about 200 mg of 
trimethobenzamide hydrochloride, Add 5 ml of water and 
3 mL of diiute hydrochloric add (1 in 12), and extract with 
four 20-mL portions of ether, colJecting the ether extracts in 
a seco nd separator, and transferring the agueous layer to a 
500-mL volumetric fiask. Wash the combined ether extracts 
with one 20-mL portion of water, transfer the aqueous layer 
to the 500-mL volumetric fiask, dilute with water to volume, 
and mix. Dilute 5.0 mL of the solution with dilute hydro- 
chloric acid (1 in 120) to 100.0 mL, and mix, Concomitantly 
determine the absorbances of this solution and a Standard 
solution of USP Trimethobenzamide Hydrochloride RS in the 
same medium having a known concentration of about 
20 pg per mL, in 1-cm cells at the wavelength of maximum 
absorbance at about 258 nm, with a suitabTe spectropho- 
tometer, using dilute hydrochloric add (1 in 120) as the 
blank. Calculate the quantity, in mg, of CaiHaNaOs ■ HCI in 
each mL of the Injection taken by fne formula: 

(10C iV){A u IAs) 

in whkh C is the concentration, in pg per ml, of USP Tri¬ 
methobenzamide Hydrochloride R5 in the Standaid solution, 

V is the volume, In mL, of Injection taken, and A 0 and A $ are 
the absorbances of the solution from the Injection and the 
Standard solution, respectively. 


Trimethoprim 



CwHiihUOi 290.32 

2.4- Pyrimrdinediamine, 5-[(3,4,5-trimethaxyphenyl)methyl]-. 

2.4- Diamino-5-(3,4,5-trimethoxybenzyl}pyrirnidme 
[738-70-5], 


* Trimethoprim contains not less than 98.5 per¬ 
cent and not morę than 101.0 percent of 
C 14 H 18 N 4 G 3 , calcuiated on the dried basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

USP Reference standards (11)— 

USP Trimethoprim RS 
Identification— 

A: Infrared Absorption {1975}— 

Solution: 1 in 100. 

Medium: chloroform. 

3: Transfer about 100 mg of it, accurately weighed, to a 
100-mL volumetric fiask, and dissolve in 25 mL of alcohol. 
Dilute quantitatively and stepwise with sodium hydroxide 
solution (1 in 250) to obtain a 1 in 50,000 solution: the UV 
absorption spectrum of this solution exhibits maxima and 
minima only at the same wavelengths as that of a simrlar 
solution of USP Trimethoprim RS, concomitantly measured; 
and the respective absorptivities, calcuiated on Ihe dried ba¬ 
sis for the test sample only, at the wavefength of maximum 
absorbance at about 287 nm do not differ by morę than 
3.0%. 7 

Meltifig rangę (741): between 199 q and 203°. 

Loss on drying (731)—Dry it in vacuum at 105° for 
4 hours: it Joses not morę than 0.5% of its weight 
Residue on ignltion (281); not morę than 0.1%. 

Chromatographk purity— 

Buffer solution—P repare a 10 mM sodium perchlorate so¬ 
lution in water, adjust with phosphoric acid to a pH of 3.6, 
and mix. 

Mobile phase— Prepare a filtered and degassed mixture of 
Buffer solution and methanol (7:3). Make adjustments if nec- 
essary (see System Suitabllity under Chromatography (621)). 

Resolution solution— Dissolve accurately weighed quanti- 
ties of USP Trimethoprim RS and diaveridine; and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution having known concentrations of about 
TOjjg per mL and 5 pg per ml, respectively. 

Test solution—Transfer about 25.0 mg of Trimethoprim, 
accurately weighed, to a 25-rnL volumetric fiask, dissoive in 
and dilute with Mobile phase to volume, and mix. 

Chromotographic system (see Chromatography (621))^-The 
iiquid chromatograph is eguipped with a 280-nm detector 
and a 4,6-mm x 25-cm column that contains base-deacti- 
vated packing LI. The flow ratę is 1.3 mL per minutę. Chro¬ 
matograph the Resolution solution , and record the peak re- 
sponses a$ directed for Procedurę: the resolution, /?, between 
the peaks for trimethoprim and diaveridine is not less than 
2.5; and the relative standard deviation for repJicate injec- 
tions is not morę than 2.0%. 

Procedurę —InjecL a yoiurne (dbuul 20 JJ.L) of the Test solu¬ 
tion into the chromatograph, record the ehromatogram for 
not less than 11 times the retention time of the trimetho¬ 
prim peak, and measure aJI of the peak responses. Calculate 
the percentage of each Impurity in the portion of Trimetho¬ 
prim taken by the formula: 

lOOfft/Rftd+ fi>B 

in which fis a relative response factor, and is equal to 0.5 
for any peak having a re!ative retention time of 0.9, 2.3, 

2.7, or 10.3, and is equaf to 1.0 for all other peaks; n Is the 
peak response for each impurity; and r T is the peak response 
for trimethoprim obtained from the Test solution: not morę 
than 0.1% of any individua! impurity is found; and not 
morę than 0.2% of total impurities is found, 

Assay—Transfer about 300 mg of Trimethoprim, accurately 
weighed, to a conkal fiask, add 60 mL of glacial acetic add, 
ana titrate with 0.1 N perchloric acid V5, aeterminlng the 


USP Monographs 




endpoint potenUametrically, Perform a blank determination, 
and make any necessary correction. Each mL of OJ N per- 
chloric add is equivalent to 29,03 mg of CuHisl^Oi* 


Trimethoprim Tablets 


replicate injections of the Standard preparation, and measure 
the peak responses as directed for Procedurę: the relafwe 
standard deviatton ts not morę than 2,0%. 

Procedurę— Separately inject equal volumes (about 10 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the analyte peak, Cafculate the auan- 
tity, in mg, of CmHisM-iOj, in the portion of Tablets ta(cen by 
the formula: 


» Trimethoprim Tablets contain not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of C 14 H 1 BN 4 O 3 . 

Pachaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Trimethoprim RS 

Identification—Triturate a guantity of finely powdered 
Tablets, equivalent to about 100 mg of trimethoprim, with 
2.5 mL of methanol. Add 2.5 mL or chloroform, triturate 
again, and centrifuge. Apply 25 pL of this test sof u don and 
25 pi of a Standard solution of USP Trimethoprim RS in a 
mixture of methanol and chloroform (1:1) containing 20 mg 
per mL Lo a suitable thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm iayer of 
chromatographic silica gel mixture. Alfow the spots to dry, 
and develop the chromatogram in an unsaturated chamber 
with a solvent system consisling of a mixture of chloroform, 
methanol, and ammonium hydroxide (95:7.5:1), until the 
solvent front has moved approximateiy 15 cm from the an¬ 
gin. Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to evaporate. Locate 
the spots on the piąte by viewing under short-wavelength 
UV light: the Rr value of the principal spot obtained from 
the test sofution corresponds to that obtained from the 
Standard sol u don, 

Dissolution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę—Determine the amount of Ci 4 H TB N r ;Oj dis- 
solved from UV absorbances at the wavelength of maxfmum 
absorbance at about 271 nm of fiftered porttons of the solu- 
tion under test, suitably difuted with 0.01 N hydrochloric 
add to a concentration of about 20 pg per mL, in compari- 
son with a Standard sofution having a known concentration 
of USP Trimethoprim RS in the same Medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CmHibISUOi is dissolved in 45 minutes. 

Unlformify of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase —Prepare a fil te red and degassed mixture of 
1% g la ciał aceti c ado in water (v/v) and acetonitrile (21:4). 
Make adjustments if necessary (see System Suita bili ty under 
Chromatography (621)). 

Standard preparation —Using an accurately weighed quan- 
tity of USP Trimethoprim RS, prepare a solution in methanol 
having a known concentration ot about 0.2 mg per mL. 

Assay preparation —Wergh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of trimethoprim, 
to a 100-mL volumetric fiask, add 50 mL of methanol, and 
sonicate for 5 minutes, with intermittent swirling. Dilute 
with methanol to Yolume, and mix, Centrifuge, pipet 10 ml 
of the supernatant into a 50-mL voIumetric fiask, dilute with 
methanol to volume, and mix. 

Chromatographic system (see Chromatography (621 ))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4,2-mm x 25-cm column that contains packing LI. 

Thp flnw ratp k ahnnf ? ml npr minnfp Chrnm^Tnnranh five 


500C(fu / fj) 

in which C is the concentration, in mg per ml, of USP Tri¬ 
methoprim RS in the Standard preparation, and r u and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , re$pectively. 


Trimethoprim Sulfate 



ll,SO, 


(ChH,iN 4 Oj)i ■ HjSOj 678.71 

2.4- Pyrimidlnediamine, 5-[(3,4,54rimethoxyphenyi)methyl]-, 
sulfate (2:1) (salt). 

2.4- Diamino-S-[(3,4,5-trimethoxybenzyl)pyrimidine]- ( sulfate 
(2:1) (salt) [56565-33-2]. 

» Trimethoprim Sulfate contains not less than 
98.5 percent and not morę than 101.0 percent of 
(CuHiaN^OjL • H 2 SO 4 , calcuiated on the anhy- 
drous basis. 

Packaging and storage—Pre$erve in well-closed contain¬ 
ers. Storę at 25°, excurstons permitted between 15° and 
30°, 

USP Reference standards (11)— 

USP Trimethoprim RS 
Identification— 

A: Ultrafiolet Absorption (1 97U)— 

5o/uf/on—Transfer about 100 mg of it, accurately 
weighed, to a 100-mL volumetric fiask, dlssolve in 25 ml of 
alconoi, dilute with OJ N sodium hydroxide to volume, and 
mix. 

Medium— Dilute the Solution quantitatively and stepwke 
with OJ N sodium hydroxide to obtain a solution cantain- 
ing a known concentration of about 20 pg per mL, 
Absorptivity, at about 287 nm, calcuiated on the anhy- 
drous basrs, is between 83.0% and 86.4% of USP Trimetho¬ 
prim RS. 

B: it responds to the tests for Sulfate <191). 

Melting rangę {741): between 210 D and 215°. 

pH (791): between 7.5 and 8.5, in a solution (0.5 mg per 

mL). 

Water Determination, Method / (921): not morę than 
3,0%. 

Chromatographic pttrity — 

Adsorbent: 0.25-mm Iayer of chromatoaraphic silica qel 
mixture, 

Diluent —Prepare a mixture of chloroform and methanol 
(9:1). 

Test solution —Transfer about 20 mg of Trimethoprim Sul¬ 
fate, accurately weighed, to a 10-mL volumetric fiask, add 
4mL of gladal acetic acid, and swirl to dissoh/e. Dilute with 
Diluent to volume, and mix. 











Standard solution —Dissolve an accurately weighed quan- 
tity of USP Trimethoprim RS tn Dituent Dilute an accurately 
measured volume ot this solution quantitatively, and step- 
wise if necessary, with Dituent to obtain a solution having a 
known concentration of 0,02 mg per mL. 

Application voiume: 10 pL. 

Developing solveni system: a mixfure of chloroform, meth- 
anol, and 6 N ammomum hydroxide (95:7.5:1). 

Procedurę—-Proceed as directed for Thin-Loyer Chromatog- 
raphy under Chromatography (62 1), Spray the piąte with a 
freshly prepared mixture of 1.9 g of ferric chloride m 20 mL 
of water and 0.5 g of potassium ferricyanide in 10 mL of 
water. Compare tne intensities of any secondary spots ob- 
served in the chromatogram of the Test solution with tliat of 
the prindpa! spot in the chromatogram of the Standard so¬ 
lution: no secondary spot in the chromatogram obtained 
from the Test solution is larger or morę intense than the 
principal spot obtained from the Standard solution (0.1%); 
and the sum of the intensities of the secondary spots ob¬ 
tained from the Test solution corresponds to not morę than 
0*5%. 

Assay—Transfer about 800 mg of Trimethoprim Sulfate, ac¬ 
curately weighed, to a 50-mL conical fiask, add about 60 mL 
of glacial acetic add, and titrate with 0.1 N perchloric add 
VS, determining the endpoint potentiometrically. Perform a 
blank determination, and make any necessary correction. 
Each mL of 0.1 N perchloric add is equivalent to 67,87 mg 
of (CuHt8N 4 0 3 ) 2 * H*5Cb, 


Trlmipramine Maleate 


C 20 Hj6N 2 ■ G,H«0< 410.51 

5H-Dibenz[b,(]azepine-5-propanamine, 10,11 -dihydro -N,N,P~ 
trimethyh, (Z>2-butenedioate (1:1), 
5-[3-(Dimethylamino)-2-methylpropyl]-l 0,11 -dihydro*5H- 
dibenz[b,/]azepine maleate (1:1) [521-78-8], 

» Trimipramine Maleate contains not less than 
98,0 percent and not morę than 102.0 percent of 
C20H20N2 ■ C4H4O4, calculated on the dried basis. 

Pacłcagmg and sforage—Preserve in tight contalners, and 
storę at room temperaturę. 

USP Reference standards (11}— 

USP Iminodibenzyl RS 
ChH 13 N 195.28 
USP Imfpramine Hydrochloride RS 
USP TrimEpramine Maleate RS 
USP Trimipramine Related Compound A RS 

5-[3-(Dimethylamino)-2-methylpropyl]-5H-dibenz[b, 

flazepine, 

C 2 oH 24 N 2 292.42 
Identification— 

A: fnfrared Absorption (197K). 

B: The retention trme of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Loss on drying (731)—Dry it at 105° to constant weight: 
it loses not morę than 0.5% of its weight. 


Restdue on i g ni t i on (281): not morę than 0.1%. 


Delele the foliowi ng: 

# Heavy metals, Method U (231): 0.002%.# (qh«.&i 

Related compounds— 

Mobile phase and Standard stock preparation— Prepare as 
directed in the Assay, 

Impurity stack solution —Dissolve accurately weighed 
quantities of USP Irnipramine Hydrochloride RS and USP imh 
nodibenzyl R5 in a suitable volume of Mobile phase to ob- 
tain a solution having a known concentration of about 
50 pg per ml of iminodibenzyl and 56,5 pg per mL of 
irnipramine hydrochloride. 

Trimipramine related compound A solution —Dissolve a suit¬ 
able guantity of USP Trimipramine Related Compound A RS 
in Mobile phase to obtain a solution having a concentration 
of about 50 pg per mL. 

Trimipramine stock solution—Quanl\tative\y dilute the 
Standard stock preparation with Mobile phase to obtain a so- 
tution having a known concentration of about 70 pg per mL 
of trimipramine maleate. 

System sultabllity solution —Transfer about 7 mg of USP 
Trimipramine Maleate RS to a 10-mL voiumetric fiask, dis- 
solve in a smali amount of Mobile phase , add 0,1 ml each of 
the Impurity stock solution and the Trimipramine related com¬ 
pound A solution , and dilute with Mobile phase to volume. 

Standard solution— Transfer 5.0 mL each of the Impurity 
stock solution and the Trimipramine stock solution with Mobile 
phase to a 50-mL voiumetnc fiask, and dilute with Mobile 
phase to volume. Dilute the resufting solution quantitatively, 
and stepwise if necessary, with Mobtle phase to obtain a 
finał solution having a known coneenLration of about 0.5 pg 
per mL each of iminodibenzyl, irnipramine (free base), and 
tnrtiipramine (free base), [notę—T his solution is stable for 
one aay at room temperaturę. The concentration of 
irnipramine (free base), in pg per mL, can be calculated us- 
ing the molecular weights of irnipramine (282,41) and 
irnipramine hydrochloride (318,88). The concentration oF 
trimipramine (free base), in pg per mL, can be calculated 
using the molecular weights of trimipramine (294.43) and 
trimipramine maleate (410.51).] 

Test solution —Use the Assay stock preparation . 

Chromatographic system —Prepare as directed in the As¬ 
say: Chromatograph about lOpL of the System suitability 
solution f and record the peak responses as directed for Pro¬ 
cedurę: the resoiution, /?, between irnipramine and 
trimipramine related compound A is not less than 1.5. 
[notę—F or Identification purposes, the approximate relatfve 
retention tlmes of the specified impurities are given En Tobie 

Procedurę— Sępa ratę ly tnject about lOpL of the Standard 
solution and the Test solution into the chromatograph, and 
record the chromatogram for three times the retention time 
for trimipramine. Identify the components based on their 
relative retention times m Tobie 7. Measure the peak areas 
of ail the peaks in the Test solution. Calculate the percentage 
of irnipramine and iminodibenzyl in the portion of 
Trimipramine Maleate taken by the form ufa: 

100 (CsfCr)(rufrs) 

in which Cs is the concentration, in mg per mL, of any 
given impurity (free base) in the Standard solution; Cr is the 
concentration of Trimipramine Maleate, in mg per mL, in 
the Test solution; tu is the individual peak response of the 
given impurity obtained from the Test solution; and r* is the 
corresponding response for the same impurity obtained 
from the Standom solution , Calculate the percentage of 
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Irimipramine related compound A in the portion of 
Trimipramine Maleate taken by the formula: 

100(1 /3* 6)(G / G)Cru / rs) 

in which 3.6 is the re!ative response factor for trimipramine 
related compound A; G is the concentration, in mg per mL, 
of tnmiprainine (free base) in the Standard soiution; Q is the 
concentration of Trimipramine Maleate, in mg per mL, in 
the Test soiution; fu is the peak response for trimipramine 
related compound A obtained from the Test soiution; and n 
is the peak response of tnmipramine obtained from the 
Standard soiution. Calculate the percentage of each urn 
known impunty in the portion of Trimipramine Maleate 
taken by the formula: 

100 (G/G)(c/ft) 

in which G is the concentration, in mg per mL, of 
trimipramine (free base) in the Standard soiution; G js the 
concentration of Trimipramine Maleate, in mg per mL, in 
the 7es£ soiution; r, is the tndrvidual peak response of the 
given impurity obtained from the Test soiution; and r s is the 
response for trimipramine obtained from the Standard solu- 
tion: the limits of the related compounds are given in Tobie 
U [NOTĘ— Disregard any peak due to the maleate counterion 
eluting at a relative retention time of about 0.13.] 


Table 1 


Peak Identification 

Approximate 

Re lat i ve 
Retention 

Time (RRT> 

Limit 

% (w/w} 

Trimipramine N-qx- 

0.32 

NMT 0.15 

ide 1 

IminodibenzyP 

0.49 

NMT 0.20 

DesmethyL 

0.68 

NMT 0.15 

trimipramine’ 1 

Imipramine* 

0.72 

NMT 0.20 

Trimipmmine related 

0.80 

NMT 0,10 

compound A 5 

Trimipramine diam- 

2*39 

NMT 0.30 

ine* 

Any other individual 

— 

NMT 0.10 

impurily 

To tal imouiites 

—. 

NMT 1.0 


T (2flS)-3-(1G H 11 -DihydroSH-diberiZOtbdJflzepm-S-yiJ-N, W,24rimeUiytpropart-t* 
aminę N-oxide, 

*10,11 -Dihydro-5MEbenzo[b,fl^epine. 

3 (2 RS) - 3 *( 10,11 -D ihy d ro-5 H-d Eben zo [ b, F] azepi n -5~y I )-N t 2 - d i rnel hy I pro pa n-1 - 
□minę 6. 

*(2rt5)-I-{10,n -Dihydro-SH-dEbeneo[b,f]a 2 :epin-S‘yl)-A/, N-dimcthylpropan-l - 
aminę. 

J 5 '(3 - (Di methy lam ino)-2- methylpropyl] - 5 H-dibwi /] a^pinp 

*(2flS)-Ml -«2fSS)-3-(l 0, T1 -Di hy dro-S W-dibenzo[b, flazepity 5*yl)~2~ me thy I- 
propyl}-NI ,N3,N3,2-tetrnmetbylpropane-l, I-d ia minę. 

Assay— 

Buffer soiution—D issolve about 1 .4 g of anhydrous dEbasic 
sodium phosphate in 1 L of water. Adjust with phosphoric 
acid to a pH of 7.7. 

Mobile phase—Prepare a filtered and degassed mixture of 
acetonitrile, methanol, and Buffer soiution (18:12:10). Make 
adjustments if necessary (see System Suitability under Cfrro- 
matography (621)), 

Standard stock preparation —Dissolve an accurately 
weighed guantity of USP Trimipramine Maleate RS in a suit- 


able volume of Mobile phase to obtain a soiution having a 
known concentration of about 0.7 mg per mL. 

Standard preparation —Transfer 3 mL of the Standard stock 
preparation to a 10-mL volumetnc fiask, and dilute with Mo¬ 
bile phase to volume to obtain a finał soiution having a 
known concentration of about 0.21 mg per mL of 
trimipramine maleate. 

Assay stock preparation —Dissolve an accurately weighed 
quantity of Tnmipramine Maleate in a suitable volume of 
Mobile phase to obtain a soiution having a known concen¬ 
tration of about 0*7 mg per mL 

Assay preparation—Transfer 3 mL of the Assay stock prepa¬ 
ration to a 10-mL volumetric fiask, and dilute with Mobile 
phase to volume to obtain a finał soiution having a known 
concentration of about 0*21 mg per mL of tnmipramine 
maleate. 

Chromatographic system (see Chromatography (621))—The 
Jiquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um packing 
ii. The flow ratę is about 1,0 mL per minutę* The column 
:emperature is marntained at 30°. Chromatograph about 
20 pL of the Standard preparation, and recóra the peak re¬ 
sponses as directed for Procedurę: the tailing factor for the 
Timipramtne maleate peak is not morę than 2 . 0 ; and the 
relative standard deviation for replicate injectlons of the 
Standard preparation is not morę than 2*0%. 

Procedurę —Separately inject equa! volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
.he chromatograph, record the chromatograms for up to 
L 5 trmes the retention time of trimipramine maleate, and 
measure the responses for the trimipramine maleate peak. 

Ca kufa te the percentage of GoHzcNz • C 4 H 4 O 4 , in the por- 
lion of Trimipramine Maleate taken by the formula: 

1 G0(Q / Q)(cu / r$) 

<n which G is the concentration, in mg per ml, of USP 
Trimipramine Maleate RS in the Standard preparation; Q is 
the concentration, in mg per mL, of Trimipramine Maleate 
in the Assay preparation; and r 0 and r* are the trimipramine 
peak responses obtained from the Assay p repom tion and the 
Standara preparation, respectivdy. 


Trioxsalen 



C14H11O3 228.24 

7tf-Furo[3,2-g]1]benzopyran-7-one, 2,5,9-trimethyk 
2,5,9-Trimethy l-7H-fu ro[3,2-g] 1 ]benzopyran-7-one 
[39 02-71-43* 

» Trloxsalen contains not less than 97.0 percent 
and not morę than 103*0 percent of 
calculated on the dried basis, 

Caution—Avoid exposing the skin to Trioxsalen. 

Packaging and storage— Preserve in well-closed, light-re- 
sistant containers* 

USP Reference standards (11)— 

USP Trioxsafen RS 







Identification— 

A: Infrored Absorption (197M). 

B: Ultroyiolet Absorptton (197U>— 

Solution: 5 pg per ml. 

Medium: chloroform. 

O The retentfon time of the major peak in the chromato- 
ram of the Assaypreparation corresponds to that of the 
tondord preparation as obtained in the 4 ssay. 

Loss on drying (731 )—Dry it at 105° for 6 hours: it loses 
not morę than 0.5% of its weight 
Residua on ignition (281); not morę than 0.5%. 
Related compounds—In the chroma togram obtained 
from the Assay preparation in the Assay ; the sum of the re¬ 
sponses of any pealcs detected, other than the major peak 
due to triox$alen, is not morę than 2 . 0 % of the Lotal of all 
the peak responses and the response of the peak occurrrng 
at retention time relative to trioxsalen of about 0.75 is not 
morę than 1 ,5% of the total of all responses. 

Assay— 

Mobile phase —Prepare a filtered and degassed mwture of 
rnethanol and water (70:30). Make adjustments if necessary 
(see System Suitabiiify under Chromatography (62 T». 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Trioxsalen RS in tetrahydrofuran to obtain a 
solution having a known concentration of about 1 mg per 
mL Transfer 5.0 mL of this solution to a 100-mL volumetric 
fiask, dilute with Mobile phase to volume, and mix. 

Assay preparation —Transfer about 100 mg of Trioxsalen, 
accurately weighed, to a 100-mL volumetric fiask, dtssolve in 
tetrahydrofuran, di lute with tetrahydrofuran to volume, mix, 
and filier. Transfer 5.0 mL of this solution to a 100-mL volu- 
metric fiask, di lute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograpli is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the tailing factor for the trioxsalen peak 
is not morę than 2 . 0 , and the re!ative standard deviation for 
repiicate injections is not morę than 2 . 0 %. 

Procedurę —Sęparately inject equaf volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma togram s, and meas- 
ure the responses for the major peaks. Cafculate the guan- 
tity, in mg, of CttH^O* in the portion of Triox$afen tafcen by 
the formula: 

2000C(fy / 

in which Cis the concentration, in mg per mL, of U5P Triox- 
salen RS in the Standard preparation , and r u and r$ are the 
peak responses obtained from the Assay preparation and the 
Standard preparation, respectively. 


Triox$aien Tablets 


» Trioxsalen Tablets contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of ChHizO}. 

Packaging and storage—Preserve In well-closed, light-re- 
sistant containers. 

USP Reference standards (11)— 

U5P Trioxsalen RS 

Identification—Triturate an amount of finely powdered 
Tablets, equivalent to about 10 mg of trioxsafen, with 
100 mL of chloroform, and filter. Apply 5 pL each of this 


solution and a Standard solution of USP Trioxsalen RS in 
chloroform havtng a known concentration of 100 pg per mL 
to a suitable thin-layer chromatographic piąte (see Chroma- 
tcgraphy (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel, Allow the spots to dry, and develop the 
chromatogram, using rnethanol as the solvent, until the sol- 
vent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the deve!oping chamber, 
mark the solvent front, and allow the solvent to evaporate. 
Locate the spots on the piąte by viewing under an UV lamp: 
the Rf value of the principal spot obtained from the test 
solution corresponds to that obtained from the Standard so¬ 
lution. 

Dissolution (711)— 

Apparatus 2: 100 rpm. 

Time: 60 minutes, 

Difute simulated intestinai fluid —Prepare a 1 in 12 solution 
of simulated intestinai fluid TS and water. 

Procedurę —Assemble the apparatus, adding 225 mL of 
Dilute simulated intestinai fluid to each ve$sei, and opera te 
the apparatus for 40 minutes. At the end of the 40 minutes, 
immediately add 675 mL of dehydrated alcohol to each of 
the vessels. Continue Lo operate the apparatus for an addi- 
tional 20 minutes. Determme the amount of CnH ła 03 dis- 
solved from UV absorbance determined at the wavelength 
of maximum absorbance at about 252 nm, filtered portions 
of the solution under test, in comparison with a Standard 
solution having a known concentration of USP Trioxsa!en RS 
in the same medium. 

Toferances —Not less than 75% (Q) of the labeled amount 
of C 14 H 32 O 3 is dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 5 mg of trioxsalen, to a separator ton- 
tarning 25 mL of water Extract with three 25-mL portions of 
chloroform, filtering each extract into a 100-mL volumetric 
fiask. Wash the filter with chloroform, dilute with chloroform 
to vo!ume, and mix, Transfer lO.OmL of this solution to a 
second 100-mL volumetric fiask, dilute with chloroform to 
voiume, and mix. Concomitantly detennine the absorbances 
of this solution and a solution of USP irioxsaJen RS in the 
same medium havfng a known concentration of about 5 pg 
per mL in 1 -cm cells at the wavelength of maximum ab¬ 
sorbance at about 252 nm, with a suitable spectrophołome- 
ter, using chloroform as the blank. Calcu! a te the quantity, in 
mg, of CmH 1 z 0 3 in the portion of Tablets laken by the 
formula: 

C(A U /As) 

in which C is the concentration, in pg per mL, of USP Triox- 
salen RS in the Standard solution, and A u and A s are the 
absorbances of the solution from the Tablets and the Stan¬ 
dard solution, respectively. 


Tripełennamine Hydrochloride _ 

C, S H 21 N 3 -HCl 291.82 

1,2-Ethanediamine, N,N-dimethyl-/V'-{phenylmethyl)-W'- 
2 -pyridinyl-, monohydrochloride. 
2-[Benzyl[2-(dimethylamino)ethyl]amino]pyridine monohy- 
droc hioride [ 154-69-8]. 

» Tripełennamine Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per¬ 
cent of CtsHziNs ■ HCl, calculated on the dried 
basis. 
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Packaging and storage— Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards {11)— 

USP Tripelennamine Hydrochloride RS 

Identification— 

A: It meets the requirements under Identification — Or¬ 
ganie Nitrogenous Bases (181). 

B: It meets the requirements of the tests for Chtoride 

091). 

Melting rangę (741): between 188° and 192°. 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than T.0% of tts weight. 

Residue on ignition (281): not morę than 0.1%. 
Chromatographic purlty— 

fon-pair solution, Mobile phase , and Benzaldehyde solu- 
tton —Proceed as directed in the Assay. 

Chromatographic system— Proceed as directed in the As- 
say . To evaluate system suitability requirements, use the Sys¬ 
tem suitability preparation and the Standard preparation, as 
prppared in the Assay. 

Test sofution —Use the Assay preparation . 

Procedurę— Inject a volume (about 10 juL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure all of the peak responses. Caiculate the per- 
centage of each impurity in the portion of Tripelennamine 
Hydrochloride taken by the formula: 

100 (li/0) 

in which n is the peak response for each impurity, and r 5 is 
the sum of the responses for all the peaks: not morę than 
0.1 % of any individual impurity is found; and not morę 
than 1.0% of total impurities is found. 

Assay— 

lon-pair solution —Prepare a 29-mM sodium 1 -octanesul- 
fonate solution, 

Mobile phase —Transfer 530 ml of methanol to a suitable 
Container, add 1.0 ml of N, N-dirnethyloctylamine, and mix 
thoroughly. Add 430 mL of the lon-pair solution* m*x, and 
adjust with phosphoric acid to a pH of 3.0. Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy <621». 

Benzaldehyde solution —Transfer 1.0 mL of benzaldehyde 
to a 100-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix. Transfer 5.0 mL of the solution so ob- 
taśned to a 100-mL volumetric fiask, dilute with Mobile 
phase to volume, and rmx. 

System suitability preparation— Transfer about 50 mg of 
2-benzylanmnopyridtne, accurately weighed, to a 100-mL 
volumetric fiask, add 10 ml of methanol, sonicate to dis- 
solve, dilute with Mobile phase to volume, and mix. Transfer 
5.0 mL of the solution so obtained to a 100-mL volumetric 
fiask, add 5.0 mL of Benzaldehyde solution, dilute with Mobile 
phase to volume, and mix. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Tri pełen na mtne Hydrochloride RS in Mobile 
phase , and dilute quantitatively, and stepwise if necessary, 
with Mobiie phase to obtain a solution having a known con- 
centration oi about 0.5 mg per mL. 

Assay preparation—Transfer about 50 mg of Tripelen- 
naminę Hydrochloride, accurately weighed, to a 100-mL 
yolumetric fiask, dissofve in and dilute with Mobile phase to 
volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is egurpped with a 242-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The flow ratę is about 1 mL per minutę, The column tem¬ 
peraturę is maintained at 35\ [notę— New columns are con- 
ditioned with Mobile phase overnight before the infttal use 
and may be reconditioned, as necessary, thereafter.] .Chro¬ 


matograph the System suitability preparation, and record the 
peak responses as directed for Procedurę: the reiative reten- 
tton limes are about 0.75 for benzaldehyde and 1.0 for 
2-benzylaminopyridme; and the resolution, R, between ben- 
zafdehyde and 2-benzylaminopyndine is not less than 3.5. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the column effi- 
oiency is not less than 10,000 theoretścal plates; and the 
refative standard deviation for replicate injections is not 
morę than 1.0%. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Caiculate the quan- 
tity, in percentage, of CińH^Na * HO in the portion of 
Tripelennamine Hydrochloride taken by the formula: 

100Q(rufrs)/Cu 

in which Cu and Cj are the concentrations, in mg per mL, of 
the Assay preparation and of USP Tripelennamine Hydro- 
tiloride RS in the Standard preparation , respectśvely; and 
and fj are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Tripelennamine Hydrochloride Injection 

» Tripelennamine Hydrochloride Injection is a 
sterile solution of Tripelennamine Hydrochloride 
in Water for injection. It contains not less than 
90.0 percent and not morę than Tl 0.0 percent of 
the labeled amount of tripelennamine hydrochlo¬ 
ride (C 16 H 21 N 3 • HCI). 

Packaging and sio ragę—Preserve in tight, single-dose or 
multiple-dose containers as described in Packaging and Stor- 
oge Requirements (659), Injection Packaging. Storę at a con- 
trofled room temperaturę, and protect from light 
Labeling—tabel it to indicate that it is for veterinary use 
only. 

USP Reference standards (11 }— 

USP Endotoxin RS 

USP Tripelennamine Hydrochloride RS 

Identification— 

A: Identification—Organie Nitrogenous Bases (181). 

B: The retentton time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay . 

Bacterial Endotoxins Test (85>—-It contains not morę 
than 4.6 USP £ndotoxin Units per mg of tripelennamine hy 
drochloride. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę filtration under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 6.0 and 7.0. 

Particulate Matter in Infections (788): meets the re- 
guirements for smaflwolume injections. 

Other regyirements—It meets the reguirements under In- 
jections ona Impianted Drug Products (1). 

Assay— 

Mobile phase —Dissolve 4.8 g of mon oba sic potassium 
chosphate in 880 mL of water in a 2-fiter cylinder. Add 
720 ml of methanol and 400 mL of aeetonitnle, mix, filter, 
and degas. Make adjustments [f necessary (see System Su/to- 
biiity under Chromatography (621)). 





Standard preparation —Oissolve an accurately weighed 
guantity of USP Tripelennamine Hydrochloride RS ąuantita- 
tively rn water to obtain a solution having a known concen¬ 
tration of about 0,02 mg per mL. Protect this solution from 
light. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injectlon, equivalent to about 4 mg of tripelen¬ 
namine hydrochloride, to a 200-mL volumetric fiask, dilute 
with water to volume, and mix. 

Chromatographic system (see Chromatography {621})—The 
ligutd chromatograph is eguipped with a 254-nm detector, 
a 3.9-mm x 30-mrn guard cołumn that contains packing LI, 
and a 3.9-mm x 30-cm analytical column that contains 
packing LI. The flow ratę is about 1 mL per minutę. Chro¬ 
matograph the Standard preparation, and record the peak 
responses as directed for Procedurę: the relath/e standard 
devtation for repJicate rnjections is not morę than 2 . 0 %. 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the ch ro ma tog rams, and meas- 
ure the responses for the tripelennamine peaks. Calcufate 
the auanLiLy, in mg, of tripelennamine hydrochloride 
(Ci ń H 2 iN 3 * HCi) in each mL of the Injectfon taken by the 
formula: 

200(0/V)(fu/rs) 

in which C is the concentration, in mg per mL, of USP 
Tripelennamine Hydrochloride RS in the Standard prepara¬ 
tion; V is the volume, in mL, of InjectLon taken to prepare 
the Assay preparation; and r u and r* are the peak responses 
obtaineo from the Assay preparation and the Standard prepa¬ 
ration, respectiyely. 


Tripelennamine Hydrochloride Tablets 

» Tripelennamine Hydrochloride Tablets contain 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of 
Ci 6 H 2 iN 3 ■ HCI. 

Packaging and storage —Preserve in well-ciosed contain- 
ers. 

USP Reference standards <11)— 

USP Tripelennamine Hydrochloride RS 
Identification —Tablets meet the reguirements under Iden¬ 
tification—Organie Niirogenous Bases (181). 

Dissolution {711) — 

Medium: water; 900 mL, 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C^H 2 tN 3 ■ HCI dis- 
solved from UV absorbanees at the waveiength of maximum 
absorbance at about 306 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium , if 
necessa ry, in comparison with a Standard solution having a 
known concentration of USP Tripelennamine Hydrochloride 
RS in the same medium, 

Tolerances ^Not less than 75% (Q) of the labded amount 
of OJ-hsNj - HCI is dissofved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 


Assay—Proceed with Tablets as directed under Salts of On 
ganić Nitrogenous Bases <501), determming the absorbance 
at 313 nm. Calculate the quantity, in mg, of C 16 H 21 N 3 ■ HCI 
in the portion of Tablets taken by the formula: 

5QC(Au/A s ) 

In which C is the concentration, in mg per mL, calculated 
on the dried basis, of USP Tripelennamine Hydrochloride RS 
in the Standard Preparation> 


Triprolidine Hydrochloride 



C, 9 H 22 N 2 • HCI • HjO 332.87 

ChH 2! Nj • HCI 314.86 

Pyridme, 2-[l -(4-methylphenyl)-3-{l-pyrrolidinyf)- 
1 -propenyl]-, monohydrocnloride, monohycfrate, (£)-; 
(£)-2-[3-(1 -PyrroJidinyl)-l-p-tolylpropenyl]pyridme monohy- 
drochioride mononydrate [61 38-79-0], 

Anhydrous [550-70-9], 

DEFINITION 

Triprolidine Hydrochloride contalns NLT 98.0% and NMT 
102.0% of triprolidine hydrochloride (Ci-iH^Nb* HCI), cal- 
culated on the anhydrous basis. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION {197K) 

* B, The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard solution, as 
cbtained in the Assay* 

* CL Identification Tests—General, Chioride {191) 

ASSAY 
« Procedurę 

Mobile phase: Acetonitrile, formie add, and water 
(200:1:800) prepared as follows. Mix 200 ml of aceto- 
nitrife with 800 ml of water, add 1 mL of formie acid, 
and sonicate. 

Diluent: Acetonitrile and water (20:80) 

System suitability solution: 0.01 mg/mL each of USP 
Triprolidine Hydrochloride RS and USP Triprolidine Hy¬ 
drochloride Z-lsomer RS in Diluent 
Standard solution: 0.1 mg/mL of USP Triprolidine Hy¬ 
drochloride RS in Diluent prepared as follows. Transfer a 
suitabie amount of USP Triprolidine Hydrochloride RS to 
a suitabie volumetrk fiask and dissolve, by somcation, 
n about 60% of the fiask vo!ume of Diluent . Difute with 
Diluent to volume. 

Sampie solution: CLI mg/mL of Triprolidine Hydrochlo¬ 
ride in Diluent prepared as follows. Transfer a suitabie 
amount of Triprolidine Hydrochloride to a suitabie volu- 
metric fiask and di$soive, by sonication, In about 60% 
of the fiask volume of Diluent. Dilute with Diluent to 
volume. 


USP Mortographs 







Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25.Q-cm; S^tm packing LI 
Column temperaturę: 45° 

FJow ratę: 1 mL/min 
fnjection volume: 20 pL 
Run tlme: 20 min 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Table 1 for the re!ative retention ttmes.] 
Suitability reguirements 

Resolution: NLT 5.0 between triprolidine hydrochlo- 
ride and tnprolidine hydrochloride Z-isomer, System 
suitabifity solution 

Taifing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of triprolidine hydrochloride 
(C 19 H 22 N 2 ■ HCI) in the portion of Triprolidine Hydro¬ 
chloride taken: 

Result - (rtj/rs) x {Cs/G) x 1 00 

ry = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Triprolidine 

Hydrochloride RS tn the Standard solution 
(mg/mL) 

Cu = concentration of Triprolidine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-1G2.0% on the anhydrous 
basis 

IMPURITIES 

* RESIDUE ON iGNITłON (281): NMT 0.1% 


Delete the folio wing: 

Heaw Metals, Method II (231): NMT 20 ppm, (0ffidiLf 

Jan-201 &) 

* ORĆANIC IMPURITIES 

Mobile phase, Diluent, and Chromatographic system: 
Proeeed as directed in the Assay . 

Standard solution: 10 uq/mL each of USP Triprolidine 
Hydrochloride R5 and USP Triprolidine Hydrochloride Z- 
Isomer RS in Diluent 

Sample solution: 0.5 mg/mL of Triprolidine Hydrochlo¬ 
ride in Diluent prepared as foliows. Transfer a suitable 
amount of Triprolidine Hydrochloride to a suitable voiu- 
metric fiask and dissolve, by sonication, in about 60% 
of the fiask volume of Diluent Dilute with Diluent to 
volume. 

System suitability 
Sample: Standard solution 

[Notę—S ee Table I for the re!ative retention times.] 
Suitability requirements 

Resolution: NLT 5.0 between triprolidine hydrochlo¬ 
nde and triprolidine hydrochloride Z-isomer 
Relative standard devration: NMT 1. 8 % for each 
peak 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of triprolidine hydrochloride 
Z-isomer rn tne portion of Triprolidine Hydrochloride 
taken: 

Result = (ru/n) x (QfCy) x 100 

ru — peak response of triprolidine hydrochloride Z- 
isomer from the Sample solution 


r s - peak response of triprolidine hydrochloride Z- 
rsomer from the Standard solution 
C s - concentration of USP Triprolidine 

Hydrochloride Z-lsomer RS in the Standard 
solution (mg/mL) 

C u - concentration of Triprolidine Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of any individual unspecified 
impurrty in the portion of Triprolidine Hydrochloride 
taken: 

Result = (ruf rs) x (Cs/Cu) x 100 

ry - peak response of any unspecified impurity 
from the Sample solution 

n = peak response of triprolidine hydrochloride 
from the Standard solution 
C 5 - concentration of USP Triprolidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Triprolidine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See labie h 


Table 1 


Name 

Refatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Triprolidine 

1.0 


TripraJidine hydrochloride Z-isomer 

u 

2.0 

■ 

Anv indMdual unspecified impurfty 


0.10 

Total impurities 

_ 

3.0 


SPECIFIC TESTS 

* Water Determination, Method l{9 21): 4.0%-6.0% 

ADD1TIONAL REQOIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Triprolidine Hydrochloride RS 
USP Triprolidine Hydrochloride Z-isomer RS 
(Z)-2-[3-(1 -Pyrrolidmyl)-! -p-tolylpropenyljpyridlne 
monohydrochloride, 

C^N^HCI 314.85 


Triprolidine Hydrochloride Orai 
Solution 


» Triprolidine Hydrochloride Orał Solution eon- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
triprolidine hydrochloride (O 9 H 22 N 2 * HCI * H 2 G), 

Packaging and storage —Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Triprolidine Hydrochloride RS 

Identification— 

A: Transfer a volume of Orał Solution, equivalent to 
about 12 mg of triprolidine hydrochloride, to a 125-mL 
separator, add 25 ml of water, then add 4 mL of sodium 
hydroxide solution (1 in 2), and mix. Add 10 mL of cydo- 
nexane, shake, a! Iow the phases to sępa ratę completely, and 
discard the aqueous layer. Transfer 8 mL of the cyclohexane 
solution to a glass-stoppered, 25-mL confcal fiask, evaporate 
on a steam bath with tne atd of a current of air to dryness, 
and continue to heat the fiask for about 1 minutę after the 











solvent has completely evaporated. Cool, add 2 mL of cyclo- 
hexane, and mix: the IR absorption spectrum of the cyclo- 
hexane solution so obtained exhibits maxima only at the 
same wavelengths as that of a slmilar preparation of USP 
Triprolidine Hydrochloride RS. 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that tn the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

pH (791); between 5.6 and 6 . 6 . 

Alcohol Determmation, Method II <611): between 
3.0% and 5.0% of QH 5 OH. 

Assay— 

Mobile phase —Prepare a suitable degassed and filtered 
mixture of alcohol and ammonium acetate solution (1 in 
250) (1 7:3). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Triprolidine Hydrochloride RS m 0.01 N hy- 
drochloric add, and dilute quantitatively and stepwise with 
0.01 N hydrochloric acid to obtain a solution havlng a 
known concentration of about 0.05 mg of anhydrnm; USP 
Triprolidine Hydrochloride RS per mL. 

Assay preparation— Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 2.5 mg of 
triprolidine hydrochloride, to a 50-mL volumetric fiask, di¬ 
lute with 0.01 N hydrochloric add to volume, and mix, 

Chromatographic system (see Chromatography (621»—'The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 4.2-mm x 25-cm column that contains pacldng L3. 
The flow ratę is about 1.5 ml per minutę. Chromatograph 
five replicate injections of the Standard preparation , and re- 
cord tne peak responses as directed for Procedurę: the rela- 
tive standard deviatlon is not morę than 2 . 0 %; and the taiI- 
ing factor is not morę than 1.5. 

Procedurę —^Separately inject egual voiumes (about 10 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of triprolidine hydrochloride (CigH^Nh ■ HCI - 
H 2 Ó) in tne portion of Orał Solution taken by the formula: 

(332.88/314.86)(50Q(W r 5 ) 

in which 332.88 and 314.86 are the molecular weights of 
triprolidine hydrochloride monohydrate and anhydrous 
triprolidine hydrochloride, respecttvely; C is the concentra¬ 
tion, in mg per mL, calculateo on the anhydrous basis, of 
USP Triprolidine Hydrochloride RS in the Standard prepara¬ 
tion; and fv and r* are the peak responses obtained from the 
Assay preparation and the Standard preparation , respecthrely. 


Triprolidine Hydrochloride Tablets 

» Triprolidine Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
C 19 H 22 N 2 • HCI ■ H 2 0. 

Packaging and sto ragę —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Triprolidine Hydrochloride RS 

Id ent Ification— 

A: Weigh and finely powder not less than 20 Tablets. 
Transfer a portion of the powder, equivalent to about 20 mg 
of triprolidine hydrochloride, to a glass-stoppered test tubę, 
add 20 ml of water, and shake for 3 minutes. Add 2 mL of 


1 N sodium hydroxide, mix, then add 3 mL of cyclohexane, 
shake for 3 minutes, and centrifuge for 5 minutes: the IR 
absorption spectrum of the elear supernatant so obtained 
exhibits maxima only at the same wavelengths as that of a 
similar preparation of USP Triprolidine Hydrochloride RS. 

Bi The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram o? the Standard preparation as obtained in 
the Assay ♦ 

DissoJution ( 7 11)— 

Medium: pH 4.0 ±0.05 acetate b uff er, p repa red by 
mixing 4.9 g of glacial acetic add and 2.45 g ot sodium 
acetate trihydrate with water to obtain 1000 mL of solution; 
500 mL 

Apparatus 1: 50 rpm* 

Time: 30 minutes. 

Procedurę— Oetermine the amount of G 9 H 22 N 2 ■ HCI - H^O 
dissofved from UV absorbances at the wavelength of maxi- 
mum absorbance at about 277 nm of filtered portions of 
the solution under test, in comparison with a Standard solu¬ 
tion hauing a known concentration of USP Triprolidine Hy- 
drochloride RS in the same medium. 

Tolerances —Not less than 80% of the labeled amount 
of C 19 H 22 N 2 ■ HCI ■ H 2 0 is dissolved in 30 minutes. 
Uniformity of dosage uriits (905): meet the reguire- 
ments. 

Procedurę for content uniformity— Transfer 1 Tablet to a 
100-mL volumetric fiask, add 70 mL of water, and sonicate, 
swirling the fiask intermittently, until the tablet is dissolved. 
Dilute with water to volume, mrx, and fil ter, discarding the 
first 50 mL of the fil tratę. Dilute a portion of the filtrate 
quantitatively and stepwise with 0.1 N sulfuric add to ob¬ 
tain a solution having a concentration of about 1.25jig of 
triprolidine hydrochloride per mL. Concomitantiy determine 
the fluorescence intensities of this solution and a similariy 
prepared Standard solution havrng a known concentration 
of about 1.25 pg of USP Triprolidine Hydrochloride R5 per 
mL at the excitation wavelength of 300 nm with a slit 
width of 2 mm, and an emission wavelength of 460 nm 
with a slit width of 2 mm, with a suitable spectrophotome- 
ter, ustng 0.1 N sulfuric acid as the blank, Calcutate the 
guantity, in mg, of C 19 H 22 N 2 - HCI * H 2 O In the Tablet taken 
by the formula: 

(332.88/31 AM)(TC/D)(tu / 1$) 

m which 332.88 and 314.86 are the molecular weights of 
the monohydrate and anhydrous forms of triprolidine hy¬ 
drochloride, respectively; fis the labeled guantity, in mg, of 
triprolidine hydrochloride in the Tablet; C is the concentra¬ 
tion, in pg per mL, of USP Triprolidine Hydrochloride RS in 
the Standard solution; D is the concentration, in pg per mL, 
of tiprolidine hydrochloride in the solution from tne Tablet, 
on the basis of the labeled guantity per Tablet and the ex- 
tent of dllution, and iy and h are tne fluorescence intensities 
of the solution from the Tablet and the Standard solution, 
respeetivefy. 

Assay— 

Mobile phase and Standard preparation —Prepare as di¬ 
rected in the Assay under Triprolidine Hydrochlondes Orał So- 
iution. 

Assay preparaf/on—Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivafent to about 5.0 mg of triprolidine hy¬ 
drochloride, to a 1 00-mL volumetric fiask, Ada about 10 mL 
of 0.01 N hydrochloric acid, and sonicate for 10 minutes. 
Cooi to room temperaturę. Dilute with 0.01 N hydrochloric 
acid to volume, mix, and filter. 

Chromatographic system and Procedurę—Proceed as di¬ 
rected in the Assay under Triprolidine Hydrochforides Ora! So- 
iution , except to calculate the guantity, in mg, of triprolidine 





hydrochloride (C 19 H 22 N 2 * HCI • H 2 O) in the portion of Tab¬ 
lets taken by the formula: 

(332.88/314,86)(100Q(W r s ) 

in which 332.88 and 314,86 are the molecular weights of 
triprolldine hydrochloride monohydrate and anhydrous 
triprolldine hydrochloride, respectiveiy; C is the concentra- 
tion, in mg per mL, calculated on the anhydrous basis, of 
USP Triprolldine Hydrochloride RS in the Standard prepora- 
tion; and r y and n are the peak responses obtained from the 
Assay preporation and the Standard preporation, respectively. 


Triprolldine and Pseudoephedrine 
Hydrochlorades Orał Solution 

» Triprolidine and Pseudoephedrine Hydrochlo- 
rides Oral Solution contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of triprolidine hydrochloride 
CC 19 H 22 N 2 ■ HCI • H 2 0) and pseudoephedrine hy¬ 
drochloride (CioHisNO ■ HCI). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Triprolidine Hydrochloride RS 
USP Pseudoephedrine Hydrochloride RS 

Identification— 

A: The retention times of the major peaks in the chro¬ 
matografu of the Assay prepamtion correspond to those in 
the cnromatogram of the Standard preporation , as obtained 
in the Assay. 

8: Transfer 10 ml of Orał Solution to a suitable glass- 
stoppered tubę, add 10 mL of ether and 2 mL of 1 N so- 
dium hydroxide, shake for 5 minutes, and allow the layers 
to separate. The ether layer is the test solution. Prepare a 
Standard solution in water of USP Pseudoephedrine Hydro¬ 
chloride RS and USP Triprolidine Hydrochloride RS having 
known concentratiom of 6 mg per mL and 250 pg per mL, 
respectively. Separately apply 10-uL portions of the test so¬ 
lution and the Standard solution to a suitable thin-layer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.25-mm layer of chromatographic silica gel mixture. 
Allow the spots to dry, and develop the chromatogram in a 
solvent system conslsting of a mixture of butyl alcohol, gla- 
cial acelic acid, and water (8:2:2) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte, mark the solvent front, ałlow the solvent to 
evaporate, and examine the piąte under short-wavelength 
dnu kmg-wavdength UV light: the values of the prindpal 
spots obtained from the test solution correspond to those 
obtained from the Standard solution. 

Assay— 

Mobile pfrose—Prepare a filtered and degassed mixture of 
alcohol and 0.40% ammonium acetate solution (17:3). 

Make adjustments if necessary (see System SuitabUily under 
Chromatography (621)}. 

Standard prepamtion —OiS$olve accurately weighed quan- 
tities of USP Pseudoephedrine Hydrochloride RS and USP 
Triprolidine Hydrochloride RS in 0.01 N hydrochloric acid, 
and dilute quantitatively and stepwise with 0.01 N hydro- 
chlortc acid to obtain a solution having known concentra- 
tions of about 1.2 mg of USP Pseudoephedrine Hydrochlo- 
i ide RS per mL and about 0.05 mg of anhydrous USP 
Triprolidine Hydrochloride RS per mL, and filter. 

Assay preporation —Transfer an accurately measured vol- 
u me of Orał Solution, equivalent to about 60 mg of pseudo¬ 


ephedrine hydrochloride, to a 50-mL volumetric fiask, dilute 
with 0.01 N hydrochloric acid to vo!umą and mix. 

Chromatographic system (see Chromatography (621))—The 
licuid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm coiumn that contains packing L3. 
The flow ratę is about 1.5 ml per minutę, Chromatograph 
repltcate injections of the Standard preporation l and record 
the peak responses as dtrected for Procedurę: the relative 
standard deviation is not morę than 2.0%; and the resolu- 
tion factor between triprolidine and pseudoephedrine is not 
less than 2.0. The tailing factor for the triprolidine peak is 
not morę than 2.0, anathe pseudoephedrine peak is not 
morę than 2.0. 

Procedurę —Sępa rately inject equal volumes (about lOpL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, The relative retention 
times are about 0.68 for pseudoephedrine hydrochloride 
and 1.0 for triprolidine hydrochloride. Calcufate the quan- 
tity, in mg, of pseudoephedrine hydrochloride (C 1o Hł S N0 * 
HCI) in the portion of Oral Solution taken by the formula: 

50C(r y /r s ) 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preporation; 
and n, and r s are the peak responses for pseudoephedrine 
hydrochloride obtained from the Assay preporation and the 
Standard preporation, respectively, Calculate the guantity, in 
mg, of triprolidine hydrochloride (CwHhNj * HCI ■ H z O) in 
the portion of Oral Solution taken by the formula: 

(332.88/314.86X500(0//r s ) 

in which 332.88 and 314.86 are the molecular weights of 
triprolidine hydrochloride monohydrate and anhydrous 
triprolidine hydrochloride, respectively; C is the concentra- 
tion, in mg per ml, calculated on the anhydrous basis, of 
USP Triprolidine Hydrochloride RS in the Standard prepara- 
thn; and r u and r s are the peak responses for triprolidine 
hydrochloride obtained from the Assay prepamtion and the 
Standard preporation , respectively. 


Triprolidine and Pseudoephedrine 
Hydrochiorides Tablets 

» Triprolidine and Pseudoephedrine Hydrochlo- 
rides Tablets contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amounts of triprolidine hydrochloride (C 19 H 22 N 2 • 
HCI ■ H 2 O) and pseudoephedrine hydrochloride 
(C, 0 H ł5 NO - HCI). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Triprolidine Hydrochloride RS 
USP Pseudoephedrine Hydrochloride RS 

Identification— 

A: The retention times of the major peaks in the chro¬ 
ma to gram of the Assay preporation correspond to those of 
the Standard prepamtion as obtained in the Assay . 

B: Transfer 1 Tablet to a suitable glass-stoppered tubę, 
add 10 mL of water, shake for 5 minutes, and allow the 
solids to settle. Prepare a Standard solution in water of USP 
Pseudoephedrine Hydrochloride RS and USP Triprolidine Hy¬ 
drochloride RS having known concentratiom of 6 mg per 
mL and 250 jag per ml, respectwely. Separately apply 10^iL 
portions of the test solution and the Standard solution to a 







suitable thin-fayer chromatographic piąte (see Chromatogra - 
phy (621)} coated with a 0.25-mm layer of chromatographrc 
silica gel mixture. Allow the spots to dry, and develop the 
chroma togram in a sofvent system consisting of a mixture of 
butyl alconol, glacial acetic acid, and water ( 8 : 2 : 2 ) until the 
so!vent front has moved about three-fourths of the length of 
the piąte. Remove the piąte, mark the solvent front, allow 
the solvent to evaporate, and examine the piąte under 
short- and fong-wavelength UV light: the R F values of the 
Principal spots obtained from the test solution correspond 
to those obtained from the Standard solution, 

Dissolution, Procedurę for a Poofed Sample <711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Determine the amounts of pseudoephedrine hydrochlo¬ 
ride and triprolidine hydrochloride dissolved using the fol- 
lowrng method. 

Mobile phose and Chromatographic system—Proceed as di- 
rected in the Assay under Tńproiiaine and Pseudoephedrine 
Hydrochlorides Oroi Solu t f on. 

Procedurę— Inject an accurately measured volume (about 
200 pL) of a flltered portion of Ehe solution under test into 
the chromatograph by means of a microsyringe or a sam- 
pling valve, record the chromatogram, and measure the re- 
sponses for the major peaks. Calculate the ąuantities of 
pseudoephedrine hydrochloride (CioHisNO ■ HCI) and 
triprolidine hydrochloride (C 9 H 22 N 2 ■ HO - HjO) dissolved in 
comparison with a Standard solution having known concen- 
tratrons of USP Pseudoephedrine Hydrochloride PS and USP 
Triprolidine Hydrochloride RS In the same medium and simi- 
larly chromatographed. 

Toierances —Not less than 75% (Q) of the labeled 
amounts of C m Hi 5 NO ■ HCI and C 19 H 22 N 2 * HCI - H 2 0 is dis- 
solved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments for Ćontent Uniformity with respect to triprolidine hy¬ 
drochloride and to pseudoephedrine hydrochloride. 

Assay— 

Mobile phose and Standard preparation— Prepare as di- 
rected in the Assay under Triprolidine and Pseudoephedrine 
Hydrochlorides Orał Solution. 

Assay preparathn —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 120 mg of pseudoephed¬ 
rine hydrochloride, to a 100-mL tfolumetric fiask. Ado about 
10 mL of 0,01 N hydrochloric acid, and sonicate for 10 min¬ 
utes, Cool to room temperaturę. D ilu te with 0.01 N hydro- 
chloriC acid to vo jurne, mix, and fil ter. 

Chromatographic system (see Chromatography (621)) and 
Procedurę^ Proceed as directed in the Assay under 
Triprolidine and Pseudoephedrine Hydrochlorides Orai Solution , 
except to calculate the guantity, in mg, of pseudoephedrine 
hydrochloride (Ci 0 Hi 5 NO - HU) in the portion of Tablets 
taken by the formula: 

100C(ru/r s ) 

in which C is the concentration, in mg per ml, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparadon; 
and ru and r$ are the peak responses for pseudoephedrine 
hydrochloride obtained from the Assay preparation and the 
Standard preparation, respectively. Calculate the guantity, in 
mg, of triprolidine hydrochloride (Ci^HazNa * HCI« H 2 O) in 
the portion of Tablets taken by the formula: 

(332,88/314.86)(1 Q0Q(r u / fj) 

in which 332.88 and 314,86 are the molecular weights of 
triprolidine hydrochloride monohydrate and anhydrous 
triprolidine hydrochloride, respectively; C is the concentra- 
tron, in mg per ml, calculatea on the anhydrous basis, óf 


USP Triprolidine Hydrochloride RS in the Standard prepara¬ 
tion; and fu and r* are the peak responses for triprolidine 
hydrochloride obtained from the Assay preparatton and the 
Standard preparation , respectively. 


Trisulfapyrimidines Orał Suspension 

» Trisulfapyrimidines Orał Suspension contains, in 
each 100 mL, not less than 3.0 g and not morę 
than 3.7 g of sulfadiazine (CioHidN^S), 
sulfamerazine (C 11 H 12 N 4 O 2 S), and sulfamethazine 
(C12H14N4O2S). ft may contain either Sodium Cit- 
rate or Sodium Lactate, and it may contain a 
suitable antimicrobial agent. 

Packaging and storage —Preserve in tight containers, at a 
temperaturę above freezing. 

Labeiing —Its label indicates the presence and proportion 
of any sodium citrate or sodium lactate and any antimicro- 
bial agent. 

USP Reference standard* <11)— 

USP Sulfadiazine RS 
USP Sulfamerazine RS 
USP Sulfamethazine RS 

Identification— The retention times of the three individual 
suHapyrimidines obtained in the Assay correspond to the re¬ 
tention times of the respective USP Reference Standards. 
Uniformity of dosage units (905)— 

FOR ORAŁ SUSPENSION PACKACED IN SINCLE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverabfe volume (698)— 

FOR ORAŁ SUSPENSION PACKACED IN MULTIRE-UNIT CONTAINERS: 
meets the reqmrements, 

Assay— 

Mobile phose —Prepare a suitable degassed solution of 
water, acetonitrile, and glacial acetic acid (86:13:1) such 
that the relative retention times of sulfadiazine, sulfamer- 
azire, and sulfamethazine are approximately 0.6, 0.8, and 
1.0, respectively. (If the retention times are excessive, the 
concentration of acetonitrile may be increased.) 

Standard preparation— Transfer 33 mg each of USP Sulfa¬ 
diazine RS, USP Sulfamerazine RS, and USP Sulfamethazine 
RS, accurately weighed, to a 100-mL volumetric fiask, dis- 
$olve in 25 mL of 0,1 N sodium hydroxEde, difute with water 
to vofume, and mix. Pipet 3 mL into a 25-mL volumetric 
fJask # clllute with water to volume, and mix to obtain a Stan¬ 
dard preparation having a known concentration of about 
40 pg or each USP Reference Standard per mL. 

Assay preparation —Determine the spedfic gravity of the 
Orał Suspension, using a tared, 50-mL voIumetric fiask, by 
weiahing 50 mL of Orał Suspension that previously has been 
shafen rn the original Container to ensure homogeneity, al- 
lowed to stand long enough for entrapped air to rise, and 
finally inverted carefully just prior to transfer to the volumet- 
ric fiask. Transfer an accurately weighed quantity of Orał 
Suspension, welJ-shaken and free from entrapped air, equiv- 
alent to about 100 mg of total sulfapyrjmidines, to a 
100 mL volumetric fiask, add 25 mL of 0.1 N sodium hy- 
drox)de, and swirl for several minutes to dissolve the 
suffapyrimidines. Difute with water to volume, and mix. Fil¬ 
ier the mixture, discarding the first several mL of the filtrate. 
Pipet 3 mL of the elear filtrate into a 25-mL vo!umeEric fiask, 
di We with water to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 2 mL per minutę. Chromatograph five 
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replicate injections of the Standard preparation , and record 
the peak responses as directed for Procedurę: the refative 
standard deviation is not morę than 2,0%, and the resolu- 
tion factors between sulfadiazine and sulfamerazine and be- 
tween sulfamerazine and sulfamethazine are each not less 
than 3.0, 

Procedurę —Separately rnject egual volumes (about 20jiL) 
of the Standard preparation and the Assay preparatlon toto 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times for sulfadiazine, sulfamerazine, and sulfamethazine are 
approximately 0.6, 0.8, and 1,0, respectively. Calculate the 
guantity, in mg, of sulfadiazine in the portion of Orał Sus¬ 
pension taken by the formula: 

Q.833C(/Wft) 

in which C is the concentration, in jag per mL, of USP Sulfa¬ 
diazine RS in the Standard preparation; and R y and Re are the 
peak responses obtained from the Assay preparation and the 
Standaro preparation , respectively. Similarly measure the re¬ 
sponses of tne sulfamerazine ano sulfamethazine peaks, and 
calculate the guantity, in mg, of each in the portion of Orał 
Suspension taken. 


Trisulfapyrlmidines Tablets 

» Trisulfapyrimidines Tablets contain not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of each of the 
sulfapyrimidines, consisting of equal amounts of 
sulfadiazine (C 10 H 10 N 4 O 2 S), sulfamerazine 
(C 11 H 12 N 4 O 2 S), and sulfamethazine 
(C 12 H 14 N 4 O 2 S). 

Packaging and sto ragę —Preserve in well-closed contain- 
er$, 

USP Reference standards {11)— 

USP Sulfadiazine RS 
USP Sulfamerazine RS 
USP Sulfamethazine RS 

Identification —The Tablets respond to the Identification 
test under Trisulfapyrimidines Oraf Suspension . 

Dissolution {711>— 

Medium: 0,01 N hydrochloric acid; 900 mL 
Apporatus 2: 50 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of to tal 
sulfapyrimidines drssolved by employing UV absorption at 
the wavelength of maximum absorbance at about 254 nm 
on flltered portions of the solution under test, suitably di- 
luted with 0.01 N sodium hydroxśde, in comparison with a 
Standard solution having approximatdy equal, known, con- 
centrations of USP Sulfadiazine RS, USP Sulfamerazine RS, 
and USP Sulfamethazine RS in the same media. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of total sulfapyrimidines is dissolved in 60 minutes. 
Uniformity of dosage imits (905): meet the require- 
ments. 

Assay— 

Mobile phase t Standard preparation , and Chromatographic 
system —Proceed as directed m the Assay under 
trisulfapyrimidines Orni Suspension , 


Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 250 mg of total 
sulfapyrimidines, to a 250-mt volumetric fiask, add 50 mL of 
0.1 INI sodium hydroxide, swjrl for several minutes to dis- 
$olve the sulfapyrimidines, dflute with water fo volume, and 
mix. Fil ter the mixture, discarding the flrst several mL of the 
filtrate. Pipet 3 mL of the elear filtra te into a 25-mL volumet« 
ric fiask, dilute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Trisulfapyrimidines Orał Suspension. Calculate the 
quantsty, in mg, of sulfadiazine in the portion of Tablets 
taken by the formula: 

2.0 8C(RufRs) 

in which C is the concentration, in gg per ml, of USP Sulfa- 
dfaztne RS in the Standard preparation > and R u and Rs are the 
peak responses obtained from the Assay preparation and the 
Standom preparation , respectively. Similarly measure the re¬ 
sponses of the sulfamerazine and sulfamethazine peaks, and 
calculate the quantity, in mg, of each in the portion of Tab¬ 
lets taken. 


Trolamine Salicylate 



Ci3H 21 N0 6 287.31 

Triethanolamine salicylate [2174-16-5]. 

DEFfNETION 

Trolamine Salicylate is a compounded mbeture of Trolamine 
and Salicylic Acid in propylene glycoL It contains NLT 
95.0% and NMT 105,0% of the labeled amount of trola¬ 
mine salicylate (CrsHziNOg). 

IDENTIFICATION 

• A. Ultraviolet Absorption {197U) 

Sam ple solution: 1 mg/mL. The Sampfe solution and 
the Standard sofution contain the equivaient of 1 mg/mL 
of salicylic acid in Medium . 

Medium: Methanol 

Celi: 0.1 cm 

Acceptance criteria: Absorptivities do not differ by 
morę than 1.0%. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (3:7) 

Standard solution: 48 gg/mL of USP Salicylic Add RS 
in methanol 

Sample solution: Transfer an amount equlvalent to 
300 mg of salicylic acid from a portion of Trolamine 
Salicylate, into a 250-mL voiumetric fiask, and dilute 
with methanol to volume. Transfer 2 mL of this solution 
to a 50-mL volumetrrc fiask, and dilute with methanol 
to volume. 
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Chromatographic system 

(See Chromatography (62 1), System Suitability,) 
Modę: LC 

Detector: UV 308 nm 
Column: 4.0-mm x 12.5-cm; packing L7 
Fiow ratę: 1 m L/min 
Column temperaturę: 30° 

Injeetion volume: T0 pi 
System suitabilfty 
Sample: Standard sofa don 
Suitability requirements 
Column efftciency: NiX 8000 theoretrca! plates 
Tailing faetor: NMT 1.5 
Relative standard deviation: NMT 2.0% 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentageof trołamine salicylate 
(Ci^HaiNOd) rn the portion of Trołamine Salicylate 
taken: 


Result = (rJh) x T00 

ru = peak response from the Sample solution 

Cs = peak response from the Standard solution 

Acceptance criterfa: 95,G%-105.0% 

IMPURITIES 

* LIMIT OF FREE SaLJCTLIC ACID 

Standard solution 1: 0*2 mg/mL of USP Salicylic Acid 
RS in xylene 

Standard solution 2; 0.1 mq/mL of USP Salicylic Acid 
RS from Standard solution 1 in xylene 
Sample solution: 0*96 mg/mL of Trołamine Salicylate in 
xylene 

Chromatographrc system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy,) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chroma tographic silica 
gel mixturę 

Application volume: 5 pL 

Developlng solvent system: Toluene, acetone, and 
glacial acetic acid (17: 8: 0*2) 

Analysis: Proceed as directed in the chapter, Develop in 
a chamber previously equilibrated with Developing soh 
vent system, Examine the piąte under lonq-wavelenqth 
UV Irght a y 

Acceptance criterfa: NMT 0.02%; any secondary spot 
of the Sample solution is not greater in size or intensity 
than the spot of Standard solution L 
0 Other Orcanic Impurities 

Mobile phase, Standard solution, Chromatographic 
system, and System suitability: Proceed as directed 
in the Assay. 

Sample solution: Use the Sampfe solution from the 
Assay . 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impunty in the por¬ 
tion of Trołamine Salicylate taken: 

Result = (n/Cr) X 100 

r u = peak response for each impurity 
Cr = sum of all the peak responses 
Acceptance criteria: NMT 1.0% of any individual im¬ 
purity and NMT 2*0% of total impurities are found* 


SPECIFIC TESTS 

* SPECIFIC Gravitv (841): 1*190-1.220 

* Refractive Index (831): 1.505-1.535 at 20° 

* PH (791) 

Solution: 50 mg/mL 
Acceptance criteria: 6.5-7*5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers in a 
cool place. 

* USP Reference Standards (11) 

USP Salicylic Acid RS 


Tromethamine 


«Jc« 

C4HnN0 3 121.14 

1,3-Propanediof, 2-amino-2-(hydroxymethyl)-; 
2-Amino-2-(hydroxymethyl)-1,3-propaned!of [77-86-1]. 

DEFINITION 

Trcmethamtne contains NLT 99.0% and NMT 107.0% of 
tromethamine (C^HnNOj), calculated on the dned basis* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B* 

Sample solution: 1 in 5 

Analysis: To 4.5 mL of a saturated solution of salrcylal- 
dehyde add 0*5 mL of glacial acetic acid, and mix* Add 
4*0 mL of the Sample solution, and mix. 

Acceptance criteria: A yellow color is produced. 

* C 

Sample solution: 1 in 5 

Anafysis: To 0.5 mL of a solution (4 in 10) of cenc arm 
monium nitra te in 2 N nitric acid add 3 mL of water 
and 0.5 mL of the Sample solution , and mix. 

Acceptance criteria: The color changes from light yel¬ 
low to orange. 

ASSAY 
® PROCEDURĘ 

Sample: 250 mg 

Analysis: Dissolve the Sample in 100 ml of water, add 
bmmocresol purple T$, and titrate with 0.1 N hydra¬ 
ch loric acid vS to a yetlow endpoint. Each mL of 0.1 N 
hydrochloric add is equivalent to 12.11 mg of 
tromethamine (QH n Ndj)- 

Acceptance criteria: 99,0%-7 01.0% on the dried basis 

IMPURITIES 

* Residue on ICNtifON (281): NMT 0.1% 

Delete the following: 

•• Heavy Metals, Method II (231): NMT 10 ppm* i- 
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SPECIFIC TESTS 

• Meltinc Rance or Temperaturę (741): 168°-T 72° 

• PH (791) 

Sampie solution: 1 in 20 
Acceptance eriteria: 1 0.0-11.5 

• Loss ON DRYING (731) 

Analysis: Dry at 105® for 3 h. 

Acceptance eriteria: NMT 1.0% 

ADDITłONAL REQUIREMENTS 

• Packacinc and Storage: Preserve in tight containers. 

• usp Reference standards (11) 

USP Tromethamine RS 


Tromethamine for Injection 

» Tromethamine for injection is a stenie, lyophi- 
Irzed mixture of tromethamine with Potassium 
Chloride and Sodium Chloride. It contains not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
tromethamine (C4H11NO3), and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of potassium chloride (KCI) 
and of sodium chloride (NaCl). 


Change to read: 

Packaging and storage —Preserve as described in 9 Pack¬ 
aging and Storage Reguirements (659), injection Packaging r 
Packaging for constitutionm icn 

USP Reference standards (11)— 

USP Tromethamine RS 
USP Endotoxin RS 

ConstEtuted solution —At the time of use, it meets the 
reguirements for Injections and fmplanted Drag Products (1), 
Specific Tests, Completeness and darity of Solutions. 

Identification— 

A: The IR absorption spectrum of a minerał oil dispersion 
of it exhibits maxima only at the same wavefenqths as that 
of a similar preparation of USP Tromethamine RS. 

B: A solution, prepared as directed in the labeling, re- 
sponds to the tests for Chloride <191), for Sodium <191), and 
for Potassium (191)* 

Bacterial Endotoxlm Test (85)—It contains not morę 
than 0,03 USP Endotoxin Unit per mg of tromethamine. 
pH <791): between 10.0 and 11.5, in a solution prepared 
as directed tn the labeling. 

Water Determmation, Method I <921)—Add 5 mL of gla- 
dal acetic add prior to the titration: the content is not morę 
than 1.0%, 

Partkulafe Matter In Injections (788): meets the re¬ 
guirements for smallwolume injections. 

Potassium chloride content— 

Standard Solutions —Prepare five standard Solutions (7, 2, 
3, 4, and S) each containing 0,60 mEq of sodium (35 mg of 
sodium chloride) per liter, and to the Solutions add, respec- 
tively, 0-, 2-, 4-, 6-, and 8-mg supplements of potassium, in 
the form of the chloride, per L. If necessary, because of 
changes in the sensitivity of the photometer, vary the leveis 
of concentration of the potassium, keeplng the ratios be¬ 
tween Solutions approximately as given, 

Standard graph —Set a suitable fiame photometer for 
maximum emittance at a wavefength of 766 nm to 767 
nm* (The exact wavelength setting will vary slightly with the 


instrument.) Adjust the Instrument to zero emittance with 
solution 7, Then adjust the instrument to 100% emittance 
with solution 5. Read the percentage emittance of Solutions 
2, 3, and 4 * Plot the observed emittance of Solutions 2, 3, 

4 t and J as the ordinate and the concentration, in jug per 
mL, of potassium as the abscissa on arithmetic coordinate 
paper. 

Procedurę—DissoJve the entire contents of 1 Container of 
Tromethamine for Injection in sufficient water, and dilute 
quantitadvely and stepwise with water to obtain a solution 
containing about 4 pg of potassium per mL, or a guantity 
corresponding to the concentration of the Standard Solu¬ 
tions . Adjust the instrument to zero emittance with solution 
I and to 100% emittance with solution 5. Read the percent¬ 
age emittance of the test solution. By reference to the Stan¬ 
dard grcrpft, determine the concentration, in jag per mL, of 
potassium in the test solution, apply the dilution factor, and 
calculate the quantity, in mg, of potassium in the Container 
of Tromethamine for Injection. Each mg of potassium is 
equivalent to 1*907 mg of potassium chloride (KCI). 

Sodium chloride content —Proceed as directed under Po¬ 
tassium chiońde content, with the foliowing modifications: 

(1) Prepare the Standard Solutions to contain 0, 2, 4, 6, and 
8 mg of sodium, in the form of the chloride, per 1000 mL, 
without added potassium; (2) prepare the Standard graph 
with the fiame photometer set at 588 nm to 589 nm; and 
(3) under Procedurę read ''sodium 1 ' for "potassium" through* 
out. Each mg of sodium is equivalent to 2*542 mg of so- 
cfium chloride (NaCl). 

Other reguirements —It meets the requirements for Steril- 
tty Tests <71), Uniformity of Dosage Units (905), and Labeling 
<7), Labefs and Labeling for Jnjectabfe Products* 

Assay for tromethamine —Dissolve the entire contents of 
1 Container of Tromethamine for Injection in sufficient 
water, diluttng with water to an accurately measured voU 
ume to obtain a solution containing about 36 mg of 
Iromethamine per mL. Transfer to a beaker an accurately 
measured volume of the solution, equivafent to about 
180 mg of tromethamine, dilute with water to about 
lOOmL, add bromocresol purple TS, and titrate with 0*1 N 
hydrochlonc add V5 to a yellow endpoint. Each mL of OJ 
N hydrochloric add is equivaient to 12.11 mg of C 4 HhN 03 * 


Tropicamide 



C 17 H m N 2 O j 284.35 

Benzeneacetamide, N-ethyha-(hyd roxymethyi)-N- 
(4-pyridinylmethyl)', (±J*; 

W-Ethyl~3-hyd roxy-2-qheny I-M-fpynd in-4- 
ylmethyOpropanamide [1508-75-4]. 

DEFINiTION 

Tropicamide contains NLT 98.0% and NMT 102,0% of 
tropicamide (CrrhboN/O i), calculated on the dried basis* 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Buffer: Dissolve 0,135 g of sodium dodecyl sulfate and 
3.4 mL of phosphoric acid in 950 mL of water. Adjust 






with 10M sodium hydroxide to a pH of 3,0, and dilute 
with water to 1000 mL 

Mobile phase: Acetonitrlle and Buffer (27:73) 

Standard solution: 0,15 mg/mL of USP Tropicamide RS 
prepared as follows. Transfer USP Tropicamide RS into a 
suitable volumetric fiask, and add acetonitrlle equiva1ent 
to 6% of the finał yolume to dissolye. Dilute with water 
to yolume. 

Sample solution: 0,15 mg/ml of Tropicamide prepared 
as follows, Transfer Tropicamide into a suitable yolumet- 
ric fiask, and add acetonitrlle equlvalent to 6% of the 
finał volume to dissoive. Dilute with water to volume. 

Chromatographic system 
(See Chromatogmpny (621), System Suitability.) 

Modę: LC 
Detector: 210 nm 

Coiumn: 4,6-mm x 15-cm; 3-pm packing LI 
Coiumn temperaturę: 40° 

FIow ratę: 0.8 mL/min 
Injection yolume: 15 pL 

System suitability 
Sam ple; 5 tandard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of tropicamide (C^HioN^Oz) in 
the portion of Tropicamide taken: 

Result = (Wr s ) x (ts/Cy) x 100 

ru - peak response of tropicamide from the Sample 
solution 

rs - peak response of tropicamide from the 
Standard solution 

Q - concentration of USP Tropicamide RS in the 
Standard solution (mtj/mL) 

Cu = concentration of Tropicamide in the Sample 
solution (mg/mL) 

Acoeptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITJES 


Detete the following: 

HEAVY Metals, Method U (231): NMT 20 ppm* (omcnn- 

* Residue on Ignition (281): NMT 0,1% 

* ORGANIC Impuriues 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

System suitability stock solution 1: lOO pg/mL each of 
USP Tropicamide Reiated Compound A RS, USP Tropi¬ 
camide Related Compound C RS, and USP Tropicamide 
Reiated Compound D RS prepared as follows. Transfer 
USP Tropicamide Related Compound A RS, USP Tropi¬ 
camide Related Compound C RS, and USP Tropicamide 
Related Compound D RS into a suitable voJumetric 
fiask, and add aceton itrile equivalent to 4% of the finał 
yolume to dissolve, Dilute with water to yolume. 

System suitability stock solution 2: 10 jjg/mL each of 
USP Tropicamide Reiated Compound A RS, USP Tropi¬ 
camide Related Compound C RS, and USP Tropicamide 
Related Compound D RS prepared as follows, Dilute 
1 mL of System suitability stock solution 1 with water to 
10 mL. 

System suitability stock solution 3: 0.5 mg/mL of USP 
Tropicamide RS and 20pg/mL of USP Tropicamide Re¬ 
lated Compound B RS prepared as follows. Transfer USP 
Tropicamide RS and USP Tropicamide Related Com¬ 
pound B RS Into a suitable yolumetric fiask, and add 
acetonitrlle equivalent to 10% of the finał vo!ume to 
dissolye. Dilute with water to yolume. 


System suitability solution: Mix 1 mL each of System 
suitability stock solution 2 and System suitability stock so- 
lution 3. 

Standard stock solution: 1 mg/mL of USP Tropicamide 
RS prepared as follows. Transfer USP Tropicamide RS 
into a suitable yolumetric fiask, and add acetonitrlle 
equivalent to 6% of the finał volume to dissoh/e. Dilute 
with water to volume. 

Standard solution 1: 1 ug/mL of USP Tropicamide RS 
in water from Standard stock solution 
Standard solution 2: 1.5 jjg/mL each of USP Tropi¬ 
camide Related Compound C RS and USP Tropicamide 
Related Compound D RS in water from System suitabil¬ 
ity stock solution 1 

Sample solution: 1 mg/mL of Tropicamide prepared as 
follows. Transfer 50 mg of Tropicamide into a 50-mL 
yolumetric fiask, and add 3 mL of acetonltrile to dis- 
solve. Dilute with water to yolume. 

Chromatographic system 
(See Chromatograpny {62 1), System Suitability *) 

Modę: LC 

Detector: 210 and 254 nm 

Coiumn: 4.6-mm x 15-cm; 3-pm packing LI 

Coiumn temperaturę: 40* 

FIow ratę: 0.8 mL/min 
Injection yolume: 1 5 pL 

Run time: NLT 3 times the retention time of the tropi¬ 
camide peak 
System suitability 
Sample: Sys tem suitability solution 

Suitability requirements 

Resolution at 210 nm: NLT 2 between the tropi¬ 
camide related compounds C and A peaks; NLT 2 
between the tropicamide related compounds A and 
D peaks 
Analysis 

Sam pies: Standard solution 7, Standard solution 2, and 
Sample solution 

Calculate the percentage of tropicamide related com¬ 
pound C and tropicamide related compound D in the 
portion of Tropicamide taken: 

Result = (fufrs) x (Ci/Cy) x 100 

r v = peak response of releyant tropicamide related 
compound from the Sample solution at 210 
nm 

r s - peak response of relevant tropicamide related 
compound from Standard solution 2 a t 210 
nm 

= concentration of releyant tropicamide related 
compound in Standard solution 2 (mg/ml) 

Cu - concentration of Tropicamide in the Sample 
solution (mg/mL) 

Calculate the percentage of other tndiyidual impurities 
«n the portion of Troptcamide taken: 

Result = (ry/rs) x (Cj/Cu) x (1/F) x 100 

ry - peak response of each impurity from the 
Sample solution at 254 nm 
h = peak response of USP Tropicamide RS from 
Standard solution 1 at 254 nm 
C$ = concentration of USP Tropicamide RS in 
Standard solution 1 (mg/mL) 

Cy - concentration of Tropicamide in the Sample 
solution (mg/mL) 

F - relatiye response factor for each indfvidual 
impurity (see Tobie 1) 

Acceptance criteria: See Tobie 7. Disregard any impu¬ 
rity peaks less than 0,05% at 254 nm. 
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labie 1 


Name 

Relative 

Reten- 

tion 

Time 

Relatfve 

Response 

Factor 

Detec- 

tion 

Wave- 

length 

(nm> 

Acceptance 

Criteria, 

NMT 

Tropicamide 

related 

compound 

C 

0.4 

— 

210 

0.T5 

Tropicamide 

related 

compound 

A 

0,5 

1.3 

254 

0.15 

Tropicamide 

related 

compound 

D 

o.a 

— 

210 

0,15 

Tropicamide 

1.0 

_ 

_ 

_ 

Tropicamide 

related 

compound 

B 

2,3 

17 

254 

0,3 

Any 

individual 

unspedfied 

imourity 

— 

1.0 

254 

0.10 

Total 

tmourities* 

— 

— 

254 

0.5 


4 Eaduding tropicamide related compound C and tropicamide related 
compound D, 

SPECIFIG TESTS 

* Loss ON Dryinc (731) 

Sample: 500 mg 

Analysis: Dry the Sample under vacuum over phos- 
phorus pentoxide at 80° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight, ligbt-resistant 
containers. 

* usp reference standards (ll) 

USP Tropicamide RS 

USP Tropicamide Related Compound A RS 
A/-(Pyridin-4'ytmethyl)ethanamine. 

C s H, 2 N 2 136.19 

USP Tropicamide Related Compound B RS 
N-Etbyl-2-phenyl-N-(pyridin-4-ylrnethyl)acrylamide, 
G 7 Hi B N 2 0 266.34 

USP Tropicamide Related Compound C RS 
3-Hydroxy‘2-phenylpropionic add. 

C 9 Hio0 3 166.17 

USP Tropicamide Related Compound D RS 
2 Phenyiacetic add. 

CaHfiCh 136.15 


Tropicamide Ophthatmk Solution 

DEFINITION 

Tropicamide Ophthalmic Solution is a sterile, aąueous solu 
tion of Tropicamide. It contains NLT 95.0% and NMT 


105.0% of the labeled amount of tropicamide 
(C^H^N^O*). It contains a suitable anttmicrobial agent, 
and may contain suitable substances to increase its 
viscosity. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Extract 10 mL of Ophthalmic Solution with 
25 ml of chloroform, pass the chloroform extract 
through dry, folded filter paper, and evaporate the fil- 
trate to dryness. 

Acceptance criteria: The residue so obtained meets the 
reauirements, 

• B. Tne UV absorption spectrum of the solution used for 

measurement of absorbance in the Assoj/ exhibits max~ 
ima and minima al the same waveiengtns as that of a 
similar solution of USP Tropicamide RS, concomitantly 
measured. 

AS5AY 

• Procedurę 

Standard solution: 30jig/mL of USP Tropicamide RS In 
dilute sulfuric add (1 in 6) 

Sample solution: Transfer a volume of Ophthalmic So¬ 
lution, nominally equivalent to 30 mg of tropicamide, 
to a 100-mL vofumetric fiask, and ada water to volume. 
Transfer 10,0 mL of this solution to a separator, add 
2 mL of sodium carbonate solution {1 rn 10), extract 
with four 20-mL portions of chloroform, and combine 
the extracts tn a second separator, Wash the combined 
extracts with a 25-mL portion of pH 6,5 phosphate 
buffer (see Reogents, tndicators, and Solutions—Buffer So¬ 
lutions ), and transfer to another separator. Wash the 
aqueous layer with 10 mL of chloroform, and add it to 
the extracts. Extract the chloroform solution with four 
20-mL portions of dilute sulfuric acid (1 in 6), combine 
the acid extracts in a 100-mL volumetric fiask, and add 
the dilute acid to volume. 

Instrumental conditions 
Modę: UV 

Analytical wave!ength: At the wavelength of maxi- 
mum absorbance at about 253 nm 
Celi: 1 cm 

Blank: Dilute sulfuric acid (1 in 6) 

Analysis 

Samples: Standard solution, Sample solution, and Blank 
Calculate the percentage of the labeled amount of 
tropicamide (C^H^NjOi) In the portion of 
Ophthalmic Solution taken: 

Result = (Au/A$) x ( Q/Q ) x 100 

Au = absorbance of the Sample solution 
A? - absorbance of the Standard solution 
Q - concentration of USP Tropicamide RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of tropicamide in the 
Sample solution (ug/mL) 

Acceptance criteria: 95.0%-l 05.0% 

5PECIFIC TESTS 

® Sterility Tests (71): Meets the requirements 

• pH (791): 4.0-5.8 

ADDITIONAL REQUIREIVIENTS 

• Packaging and Storage: Preserve in tight containers, 

and avoid freezing. 


















* USP REFERENCE STAKDARDS (Tl) 
USP Tropicamide RS 


Trospium Chloride 


r y -peak response from the Sample solution 

r$ - peak response from the Standard solution 

C 5 - concentration of USP Trospium Chloride RS in 
the Standard solution (mg/ml.) 

Cu = concentration of Trospium Chloride in the 
Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 



C 25 H 30 CINO 1 427,96 

Spiro [8-azoniabicydo[3.2J]octane-8, V-pyrroltdinium], 3- 
[(hydroxydiphenyłacetyJ}oxy]-, chloride, (1R,3r,55); 

(1 R f 3 r,5S)-3-[(Hydroxydiphenylacetyl)oxy]spiru[8-azuniabi- 
cydop^.lJoctane-SJ^-pyrrolidinium] chloride 
[10405-02-4], 

DEFINITION 

Trospium Chloride contains NIT 98,0% and NMT 102.0% 
of trospium chloride (CisHwCINOa), cafculated on the 
dried basis. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197K) 

* B. IDENTIFCCATION TtSlS—GENERAL, Chloride (191): Meets 

the requirements 

* C. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

AS5AY 
o Procedurę 

Mobile phase: Acetonitrile, triethylamine, phosphoric 
acid, and water (300:1:3:700) 

System suitabiiity solution: 0.01 mg/mL of USP Tros¬ 
pium Chloride RS and 0.003 mg/mL each of USP Tros¬ 
pium Chloride Related Compound A RS and USP Tros¬ 
pium Chloride Related Compound B RS in Mobile phase 
Standard solution: 0,6 mg/mL of USP Trospium Ćhlo- 
ride RS in Mobile phase 

Sample solution: 0,6 mg/mL of Trospium Chloride in 
Mobile phase 

Chromatographk system 

(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; S-\in\ packing LI, (Alterna- 
tivejy, a 4,6-mm x 25-cm column that contains 5-pm 
packing L7 may be used.) 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
fnjectlon voJume: 10 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 3 between trospium chloride related 
compound 8 and trospium, System suitabiiity solution 
Relanve standard deviation: NMT 0,85% for six rep- 
licate injections, Standard solution 
Analysis 

Samples: Standard solution and Sompte solution 
Calculate the percentage of trospium chioride 
(CzshhoCJNOj) in the portion or Trospium Chloride 
taken: 


IMPURITIES 

• RESIDUE ON ICNtUON (281) 

Sample: 1 g 

Acceptance criteria: NMT 0.1% 

• Organ ic Impurities 

Mobile phase: Proceed as directed in the Assay . 
Standard solution: 0.01 mg/mL of USP Trospium Chlo¬ 
ride RS and 0.003 mg/mL each of USP Trospium Chlo¬ 
ride Related Compound A RS and USP Trospium Chlo¬ 
ride Related Compound B RS in Mobile phase 
Sample solution: 3.0 mg/mL of Trospium Chloride in 
Mobile phase 

Chromatographk system: Proceed as directed in the 
Assay , except for the followmg parameters, 

Injection vo!ume: 20 juL 

Run time: NLT 3 Limes the retention time of trospium 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Resolution: NLT 3 between trospium chloride related 
compound B and trospium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of trospium chloride related 
compound A and trospium chloride related compound 
B in the portion of Trospium Chloride taken: 

Result = (Wrj) x (Cs/ C u ) x 1 00 

= peak response of trospium chloride related 
compound A or trospium chloride related 
compound B from tne Sample solution 
rs - peak response of trospium chloride related 
compound A or trospium chloride related 
compound B from the Standard solution 
Ci = concentration of trospium chloride related 
compound A or trospium chloride related 
compound B in the Standard solution 
(mg/mL) 

Cu = concentration of Trospium Chloride in the 
Sample solution (mg/mL) 

Calculate the percentage of any other individual 
impurity in the portion of Trospium Chloride taken: 

Result - (ry/fi) x (Cs/Cu) x 100 

r v = peak response of each individual impurity 
from the Sampte solution 

rs = peak response of trospium chloride related 
compound B from the Standard solution 
Cs - concentration of USP Trospium Chloride 
Related Compound B RS En the Standard 
solution (mg/mL) 

Cu = concentration of Trospium Chioride in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie L The reporting !evel 
for Impurities is 0.05%, 


Result = { ru/fs ) x (Ci /Cu) x 100 
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Tabfe 1 


Name 

Refative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Trospium chloride related 
comoound 

0.7-0.8 

0.15 

Trospium 

1.0 

— 

Benzilic acid (trospium chloride 
related compound A) 

1.9-2.8 

0.15 

Anv other indivldual Impurity 


0,10 

To tal impurities 

— 

0.5 


* (1 R, 3r 1 553-6-Azabicydo[3.2J ]octan-3-yl hydroxydiphenylaceUłte. 

* Limit of trospium Chloride related compound c 

Mobile phase; Acetonitrile, anhydrous formie acid, and 
water ( 20 : 0 , 2 : 80) 

Diluent: Water 

Standard solution: 0.1 mg/mL of USP Trospium Chlo¬ 
ride Related Compound C RS in Diluent, using sonica- 
tion to dissolve 

Sample solution: 100.0 mg/mL of Trospium Chloride in 
Diluent, using sonieation to dissolve. [NOTĘ—The solu¬ 
tion is stable for 12 h.] 

Chromatographic system 
(See Chromotogmpny (621), System Suitabllity.) 

Modę: LC 

Detector; Refractive index 
Column: 4,ó-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 40 g 
Flow ratę: 0.8 mL/min 
Injection vo!ume: 10 pL 
System suitabllity 
Sample: Standard solution 
Suitabilrty reguirements 

Relatlve standard deviation: NMT 5,0% for six repfi- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of trospium chloride related 
compound C in the portion of Trospium Chloride 
taken: 


Result = (fu/rs) x (Cs/G) x 100 

Tu = peak response of trospium chloride related 
compound C from the Sample solution 
r s = peak response of trospium chloride related 
compound C from the Standard solution 
C* = concentration of USP Trospium Chloride 
Related Compound C RS in the Standard 
solution (mg/mL) 

Cu - concentration of Trospium Chloride in the 
Sample soiution (mg/mL) 

Acceptance criteria: NMT 0.1% 


SPEC!FIC TESTS 

* lOS5 ON DRYJNG (731) 

Analysis: Dry the sample at 105° to constant weight. 
Acceptance criteria: NMT 0.5% 

• PH (791) 

Sample solution: 10 mg/mL of Trospium Chloride in 
carbon dioxide-free water 
Acceptance criteria: 5.0-7,0 


ADDITIONAL REQUIREMEMTS 

* Packaging and Stdrage: Protect from Jight. SLore at 
room temperaturę. 


C hangę ta read: 

• USP Reference Standards (11) 

USP Trospium Chloride RS 
USP Trospium Chloride Related Compound A RS 
Benzilic acid. 

C 14 H 11 O 1 228.24 

USP Trospium Chloride Related Compound B RS 
Nortmpane benzllate; 
(l/?3r ; 5S)-8-Azabicyclo[3.2J]octan-3-yl 
hydroxydiphenylacetate. 

C a ,H«N0 3 337.41 

USP Trospium Chloride Related Compound C RS 
Azoniaspironortropanol chloride; 

(1 fl, 3 r, 5 S)- 3 -Hy d ra xys pi ro [8 -a zo n i a b i cy c I o[ 3.2.1 joctane- 
8 ,V-pyrrolidinium] chloride, # or(1R f 3r,5S)-3-Hydroxys- 
piro[bicydo[3.2.1]octane-8,r-pyrrofidin]-l '4um chlo¬ 
ride.# {UW Mun- 2016 ) 

C 11 H 20 CINO 217.74 


Trospium Chloride Tablets 


Trospium Chloride Tablets contain NLT 90,0% and NMT 
110 . 0 % of the labeied amount of trospium chloride 
(C 25 H 30 CING 3 ). 

IDENTIFICATION 

* A. The retention time and UV spectrum of the major 

peak of the Somple solution correspond to those ot the 
major peak of the Standard solution t as obtained in the 
Assay . 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrile, triethylamine, phosphoric 
actd, and water (350:1:3:650) 

Standard solution: 0.1 mg/mL of USP Trospium Chlo¬ 
ride RS in Mobile phase 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
100 mg of trospium chloride, to a 100-mL volumetric 
fiask. Add 75 mL of Mobile phase r and sonicate for 
about 30 min. Dilute with Mobile phase to volume. Fur- 
ther dilute with Mobile phase to obtain a solution hav- 
tng a nominał concentration of 0.1 mg/mL of trospium 
chloride. Pass through a suita ble filter of 0.45-pm porę 
size, and use the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
Column temperaturę: 40° 

Injection volome: 20 pL 
System suitabllity 
Sample: 5 tandord soiution 
Suitabllity requirements 
Tai ling factor: NMT 2.0 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of tms~ 
plum chloride (C 25 H 30 CING 3 ) in the portion of Tablets 
taken: 


Result - (rjr$) x (G/G) x 100 

r u = peak response of trospium chloride from the 
Sample soiution 













n = peak response of trospium chloride from the 
Standard solution 

Cs = concentration of USP Trospium Chloride RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of trospium chloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• DlSSOUPTiON (711) 

Test 1 

Medium: OJ N hydrochloric acid; 1000 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitrile, triefhylamine, phosphoric 
acid, and water (350:1:3:650) 

Standard stock solution: 0*5 mg/mL of USP Trospium 
Chloride RS in Mobile phase 
Standard solution: 0,02 mg/mL in Medium from the 
Standard stock solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographk system 
(See Chromatography (621), System Suitability*) 

Modę: LC 

Detector: UV 215 nm 

Cofumn: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.0 ml/min 

Coiumn temperaturę: 40° 

Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taiflng factor: NMT 2*0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabeled amount of 
trospium chloride (C 25 H 30 CINO 3 ) dissolved: 

Result = (r u /n) x (Cs/t) x 17 x 100 

r u ~ peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentration of the Standard soiution 
(mą/ml) 

i = labei claim (mg/Tablet) 

V - volume of Medium, 1000 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
trospium chloride is dissoJved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2 , 
Medium: OJ N hydrochloric acid; 1000 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitrile, triethylamine, phosphoric 
acid, and water (300:1:3:700) 

Standard stock solution: 0.2 mg/mL of USP Trospium 
Chloride RS in Medium 

Standard solution: 0.02 mg/mL in Medium from the 
Standard stock soiution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0 , 45 -pm porę size. 


Chromatographk system 

(See Chromatogmphy (621), System Suitability*) 

Modę: LC 

Detector: UV 215 nm 
Coiumns 

Guard: 4,0-mm x 4-cm; 5-pm packing L7 
Analytkal: 4.0-mm x 12.5-cm; 4-jim packing L7 
Flow ratę: 1.0 mL/min 
Coiumn temperaturę: 40° 

Injection volume: 10 jil 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
trospium chloride (C 35 H 30 CINO 3 ) di$solved: 

Result = (ru/n) x (Cdi) x V x 100 

fu = peak response from the Sample solution 

n - peak response from the Standard soiution 

Ca = concentration of the Standard solution 
(mg/mL) 

i = label claim (mg/Tablet) 

17 - volume of Medium, 1000 mL 

Tolerances: NLT 75% (Q) of the labeled amount of 
trospium chloride is dissolved. 

• Uniformity of Dosace Units (905): Meet the 

reguirements 

JMPURITIES 

• Orcanjc Bmpurities 

Mobile phase: Acetonitrile, triethylamine, phosphoric 
acid, and water (300:1:3:700) 

System suitability solution: 0.01 mg/mL of USP Tros¬ 
pium Chloride RS, 0,003 mg/mL of USP Trospium Chlo¬ 
ride Related Compound A RS, and 0.015 mg/mL of USP 
Trospium Chloride Related Compound B RS in Mobile 
phase 

Standard soiution: 0,003 mg/mL of USP Trospium 
Chloride RS in Mobile phase 

Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivalent to 150 mg of 
trospium chloride, to a 50-mL vo)umetric fiask. Add 
30 ml of Mobile pha$e t and sonicate for about 30 min. 
Dtlute with Mobile phase to volume. Pass through a 
suitable filter of 0.45-jim porę size, and use the fiitrate. 
Chromatographk system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L7 

Flow ratę: 1.0 mL/min 

Coiumn temperaturę: 40° 

Injection volume: 20 pL 
System suitability 

Samples: Sys tern sui ta bili ty solu tion and 5 tandard 
soiution 

Suitability reguirements 

Resolution: NLT 3 between trospium chloride related 
compound B and trospium. System suitability solution 
Relative standard deviation; NMT 5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any impurity in the portion 
of Tablets taken: 

Result = (ry/n) x (G/C y ) x (1/F) x 1 00 

r u = peak response of each mdividual impurity 
from fhe Sample solution 
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r s = peak response of trospium chloride from the 
Standard solution 

C$ ~ concentration of USF Trospium Chloride RS in 
the Standard solution (mg/ml) 

C u = nominał concentration of trospium chloride in 
the Sample solution (mg/mL) 

F - relatrve response factor (see Tobie 1) 

Acceptance criteria: See Tobie h 


Table 1 


Name 

Relative 

Retention 

Time 

Relatiye 

Response 

Factor 

Accep tance 
Criteria, 
NMT (%> 

Nortropane benzL 
la te (trospium 
chforide related 
comoound B) 

0,7 

1.0 

0.2 

Trospium 

1.0 

__ 

__ 

Benzilic actd (trospi- 
um chloride related 
compound A) 

1.9 

1.7 

0.2 

Any other indivfduaf 
impurity 

— 

1.0 

0,1 

Total impurities 

— 

— 

0,5 


ADD1TIONAL REQUIREMENT5 

* Packagbmg and Storage: Preserve in tight oontainers, 
protected from light. Storę at controllea room 
temperaturę. 

* Iabeling: When morę than one Dissolution test is given, 

the Iabeling States the Dissolution test used only if Test 1 
h not usecL 

O USP REFEREMCE standards <11) 

USP Trospium Chloride R5 
USP Trospium Chloride Related Compound A RS 
Benzilrc acid, 

CuH, 2 0 3 228,24 [76-93-7.], 

USP Trospium Chloride Related Compound B RS 
Nortropane benżilate; (1 /?,3r,55)-8-azablcydo 
[3.2.1 ]octan-3-yl hydroxydiphenylacetate, 

C Z1 H 23 N0 3 337.41 


. Crystalllized Trypsira ___ 

» Crystallized Trypsin is a proteolytic enzyme 
crystallized from an extract of the pancreas of 
healthy bovine or porcine animals, or both. 

When assayed as airected herein, it contains not 
less than 2500 USP Trypsin Units in each mg, 
calculated on the driea basis, and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled potency. 

NOTĘ— Determine the suitability of the substrates 
and check the adjustment of the spectrophotom- 
eter by performing the Assay using USP Crystal¬ 
lized Trypsin Reference Standard. 

Packaging and storage— Preser/e in tight containers, and 
avoid exposure to excessive heat. 

USP Reference standards ( 11 )— 

USP Trypsin Crystallized RS 

Solubilify test —An amount, equlvaient to 500,000 USP 
Trypsin Units, is soluble in 10 mL of water and in 10 mL of 
salinę TS. 


MScrobial e nu me rat i on tests (61) and Tests for speci- 
fied miciroorganisms (62)—It meets the reguirements of 
the tests for absence of Staphylococcus aureus f Pseudomonas 
aeruginosa , and Salmonella species. 

Less on drying <731)—Dry it in vacuum at 60° for 4 hours: 
it foses not morę than 5.0% of its weight, 

Residue on ignition <281): not morę than 2.5%. 

Limit of chymotrypsin— 

0.067 M Phosphate buffer, pH 7.0 —Dissolve 4.54 g of 
monobasic potassium phosphate in water to make 500 ml 
of sofution. Dis$olve 4.73 g of anhydrous dibasic sodium 
hosphate in water to mal<e 500 mL of solution. Mix 
8.9 mL of the monobasic potassium phosphate solution 
with 61.1 mL of dibasic sodium phosphate solution. Adjust 
dropwise, if necessary, with dibasic sodium phosphate solu¬ 
tion to a pH of 7.0. 

Substrate solution —Dissolve 23.7 mg of N-acetyl-L-tyro- 
sine ethyl ester, suitable for use in determining chymotryp¬ 
sin, in about 50 mL of 0.067 M Phosphate buffer, pH 7.0 
with warming. When cool, dilute with additional pH 7.0 
buffer to 100 mL. (Substrate solution may be stored in the 
frozen State and used after thawing; it is important, how- 
ever, to freeze immediately after preparation.) 

Crystallized Trypsin solution^ Dissolve a sufficient quantity 
of Crystallized Trypsin, accurately weighed, in 0.0010 N hy- 
drocnlorlc acid to obtain a solution containing 650 USP 
Trypsin Units per mL. 

Procedurę —Conduct the test in a sui table spectrophotom- 
eter equipped to maintain a temperaturę of 25 ±0.1 0 tn the 
cefl compartment. Determine the temperaturę in the reac- 
tion celi before and after the measurement of absorbance to 
ensure that the temperaturę does not change by morę than 
0.5°. Pipet 200 pi of 0.0010 N hydrochloric acid and 
3.0 mL of the Substrate solution into a 1-cm celi. Place this 
celt in the spectrophotometer, and adjust the instrument so 
that the absorbance reads 0.200 at 237 nm. Pipet 200 pL of 
Crystallized Trypsin solution into another 1-cm cel!, add 
3.0 mL of the Substrate solution , and place the celi in the 
spectrophotometer. [notę —This order of addition is to be 
followed.] At the time the Substrate solution is added, start a 
stopwatch, and read the absorbance at 30-second mtervais 
for not less than 5 minutes. Repeat the procedurę on the 
same dilution at least once. Absolute absorbance values are 
of Jess im porta nce than the constancy of the ratę of change 
of absorbance. If the ratę of change does not remain con- 
stant for at feast 3 minutes, repeat the run, and if necessary, 
use a lower concentration, The duplicate run at the same 
dilution should match the first run in ratę of absorbance 
change. Determine the average absorbance change per 
minutę, using only the values withln the 3-minute portion 
of the curye where the ratę of absorbance i s constant. Plot a 
curve of absorbance against time. One USP Chymotrypsin 
Unit is the activity causing a change in absorbance of 
0.0075 per minutę under the conditlons specifled in this 
test. Calculate the number ot USP Chymotrypsin Units per 
mg of Crystallized Trypsin taken by the formula: 

(Az- A)/{0.00757149 

in which Az is the absorbance straight-line initial reading, A i 
is the absorbance straight-iine finał reading, Tis the elapsed 
time, in minutes, between the initial and finał readings, and 
W is the weight, in mg, of Crystallized Trypsin in the volume 
of solution used in determining the absorbance. Not morę 
than 50 USP Chymotrypsin Units per 2500 USP Trypsin 
Units isfound, indicating the presence of not morę than 
approximately 5% of chymotrypsin. 

Assay— 

0.067 M Phosphate buffer , pH 7.6 —Dissolve 4.54 g of 
monobasic potassium phosphate In water to make 500 mL 
of solution. Dissolve 4.73 a of anhydrous dibasic sodium 
phosphate in water to make 500 mL of solution. Mix 1 3 mL 















f P Wiwr 




' / r 


tMMimil U U I /■ 


of the monobasic potassium phosphate solution with 87 mL 
of the anhydrous dibasit sodium phosphate solution. 

Substrate solution —Dissoive 85,7 mg of N-benzoyl-L-argi- 
nine ethyf ester hydrochloride, suitable for use in assaying 
Crystallized Trypsin (see NOTĘ), in water to make 1 00 mL. 
Difute 10 mL of this solution with 0.067 M Phosphate buffer, 
pH 7.6 to 100 mL. Determine the absorbance of this solu- 
tion, in a 1-cm celi, at 253 nm, in a suitable spectropho- 
tometer eguipped with thermospacers to maintain a tem¬ 
peraturę of 25 ±0.1°, using water as the blank. By the 
addition of 0.067 M Phosphate buffer, pH 7.6, or of the Sub¬ 
strate solution before dilution, adjust the absorbance so that 
it measures not less than 0,575 and not morę than 0.585, 
Use this Substrate solution within 2 hours. 

Crystaflized Trypsin solution —Dfssoive a sufficient guantity 
of Crystallized Trypsin, accurately weighed, in 0,0010 N hy- 
drochloric acid to obtain a solution containing about 50 to 
60 USP Trypsin Units per mL. 

Procedurę -^ipet 200 pL of 0.0010 N hydrochloric acid 
and 3.0 ml of tne Substrate solution into a 1 -cm celi, Place 
this celi in a spectrophotometer, and adjust the instrument 
so that the absorbance reads 0.050 at 253 nm. Pipet 200 pL 
of Crystallized Trypsin solution, containing 10 to 12 USP 
Trypsin Units, info another 1-cm cel!, add 3,0 mL of Sub¬ 
strate solution, and place the celi in the spectrophotometer. 
At the time the Substrate solution is added, start a stop- 
watch, and read the absorbance at 30-second inten/als for 
5 minutes, Repeat the procedurę on the same dilution at 
least once. Plot a curve of absorbance against time, and use 
only those values that form a slraight linę to determine the 
activity of the Crystallized Trypsin. if the ratę of change does 
not remain constant for at least 3 minutes, repeat the run, 
and if necessary, use a lower concentratfon. One USP Tryp¬ 
sin Unit is the activity causing a change in absorbance of 
0.003 per minutę under the conditions specified in this As- 
say. Calculate the number of USP Trypsin Units per mg 
taken by the formula; 

(At - A?) / (0.003TkV) 

in which Ai is the absorbance straight-line finał reading, Az 
is the absorbance straight-line initiai reading, T is the 
elapsed time, in minutes, between the initiai and finał read- 
ings, and W is the welght, in mg, of Crystallized Trypsin in 
the volume of solution used in aetermining the ab- 
sorbances. 


Tryptophan 



C„Hi 2 N;Oj 204.23 

L-Tryptophan [73-22-3]. 

DEFINITtON 

Tryptophan contains NLT 98.5% and NMT 101.5% of 
ChHjzNzOz, as L-tryptophan, cafculated on the dried 
basis, 

IDENTIFICATION 

* iMFRAHEO ABSORPTION (197K) 

ASSAY 

• PROCEDURĘ 

Sampie solution: Place 200 mg of Tryptophan in a 
125-mL fiask, Dissolve in a mixture of 3 mL of formie 
acid and 50 mL of glaciai acetic acid. 


Analysis: Tltrate with 0.1 N perchloric acid VS, deter- 
mining the endpoint potentiometrically, Perform a 
blank determination, and make any necessary correc- 
tion (see Titrimetry (541)). Each mL of 0.1 N perchloric 
add is equivalent to 20.42 mg of C 11 H 12 N 2 O 2 . 
Acceptance criteria: 98.5%-101,5% on the dried basis 

IMPURITIE5 

Inorganic Impurltles 

• RESIDUE ON ICNmON (281): NMT 0.1% 

• Chloride and Sulfate, Chloride (221): A 0.73-g portion 

shows no morę chloride than corresponds to 0.50 mL of 
0.020 N hydrochloric add (0.05%), [NOTĘ—Cently heat 
the sam ple preparation to dissolve, if necessary,] 

• Chloride and Sulfate, Sulfate (221): A 0.33-g portion 

shows no morę sulfate than corresponds to 0.10 mL of 
0,020 N su (furie acid (0.03%), [Notę—C ently heat the 
sampie preparation to dissolve, if necessary,] 

• Iron (241): NMT 30 ppm 

Delete the followlng: 

Heayy Metals, Melhod II (231): NMT 15 ppm# JoŁ i. 

Organie ImpuritEes 

• Procedurę t 

Solution A: Trifluoroacetic acid in water (1 mL/L) 
Solution B: Trifluoroacetic acid in an aceton! tri le and 
water solution (80:20) (1 mL/L trifluoroacetic acid 
solution) 

Standard solution: 1.0 mg/L each of USP Tryptophan 
Related Compound A RS and USP Tryptophan Related 
Compound B RS in water 

Sampie solution: 10.0 mg/mL of tryptophan in water 
System suitability solution: 1.0 mg/L of USP Trypto¬ 
phan Related Compound B RS in water 
Mobile phase; See the gradient table below. 


Time 

Solution A 

Solution B 

(mm) 

<%) 


0 

95 

5 

2 

95 

5 

37 

35 

65 

42 

0 

100 

47 

0 

i 00 

SO 

95 

5 

60 

95 

5 


Chromatographic system 

(See Chromatogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 30 c 
Flow ratę: 1 m L/min 
Injection size: 20 pL 
System suitability 
Sampie: System suitability solution 
Suitability reguirement 
Relative standard deviation: NMT 5.0% 

Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of each unspecified impurity 
in the portion of Tryptophan taken: 

Result = (ru/r 5 ) x (C s /Cu) x 100 

ru = peak area of each unspecified impurity in the 
Sampie solution 

rs - peak area of tryptophan related compound B 
m the Standard solution 


USP Monographs 















Cs = concentration of USP Tryptophan Related 
Compound B RS in the Standard solution 
Cug/mL) 

Cu = concentration of Tryptophan in the Sample 
solution (pg/mL) 

Acceptance cnteria 

Total impurities 1: NMT 0.01% of the total impuri- 
ties e]uting prior fco the tryptophan peak 
Total impurities 2: NMT 0.03% of the total impuri- 
ties eluting after the tryptophan peak, [Notę—E x- 
clude the peak for tryptophan related compound B*] 
Tryptophan related compound A: If a peak for tryp¬ 
tophan related compound A h observed in the Sam¬ 
ple soiution f then perform the test for Procedurę 2: 
Limit of Tryptophan Related Compound Ą below. 

* PROCEDURĘ 2: LIMIT OF TRYPTOPHAN RELATED COMPOUND A 
Solution A: 18 mM monobastc sodium phosphate, 
fittered and degassed (pH 2,5), and acetonitrile (9:1) 
Solution B: 10 mM monobasic sodium phosphate, 
filtered and degassed (pH 2.5), and acetonitrile (1:1) 
Solution G Acetonitrile in water (7:3) 

Standard solution: 0.1 mg/L of USP Tryptophan Re¬ 
lated Compound A RS in water 

Sampie solution: 10,0 mg/ml of Tryptophan En water 
Mobile phase: See the gradient table betów. 


Time 

(mini 

Solution A 

Solution B 

Solution C 
(%> 

0 

100 

0 

0 

30 

44 

56 

0 

30.1 

0 

0 

100 

45 

0 

0 

100 

45,1 

100 

0 

0 

60 

100 

0 

0 


Chromatographrc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 
Column: 3.9-mm x 15-cm; 5-(.im packing LI 
Column temperatura: 3G D 
Flow ratę: 1 m L/min 
Injection size: 20j.il 
System suitability 
Sampfe: Standard solution 
Suitability reguirement 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of tryptophan related com¬ 
pound A in tne portion of Tryptophan taken: 

Result = (ry/rs) x (C s /C u ) x 100 

r u - peak area of tryptophan rplated compound A 
in the Sampfe solution 

r 5 - peak area ot tryptophan reiated compound A 
in the Standard solution 

C s = concentration of USP Tryptophan Related 
Compound A RS in the Standard solution 
(pg/mL) 

C u - concentration of Tryptophan in the Sample 
solution (pg/mL) 

Acceptance cnteria: NMT 10 ppm 

5PECIFIC TESTS 

* 0PTICAL Rotation, Speoific Rotation (781S): -29.4° to 
-32.8° 

Sample solution: lOmg/mL, in water. [Notę—H eat 
gently to dissolve, if necessary.] 

® pH (791): 5.5-7.0, in a solution (1 in 100) 

* Loss ON 0RYING (731): Dry a sample at 105° for 3 h: it 

loses NMT 0.3% of its weight. 


ADDBTR0NAL REQUIREMENT$ 

® Packaging and Storage: Presen/e in well-closed 
containers. 

* USP Reference standards ( 11) 

USP L-Tryptophan RS 

USP Tryptophan Reiated Compound A RS 
3,3'-[Ethylidenebis(1 tf-mdole-1,3-diyl)jbEs[25)- 
2-aminopropanoic]acid. 

C24HZ6N.04 432.49 

USP Tryptophan Related Compound B RS 
2-Acetamido-3-(l H4ndol-3-yl)propanoie add* 
CmHuNiOj 246.3 


Tubocurarine Chloride 



HO 


C^hLuCINzOń * HCI ■ 51-bO 771.72 
Tubocuraranium, 7',12'-dihydroxy-6,ó'-dimethGxy-2,2 / ,2'- 
trimethylchloride, hydrach foricle, pen tahyd ratę. 
(+)-Tubocuranne chloride hydrocbloride pentahydrate 
[6989-98-6]. 

Anhydrous 681.66 [57-94-3]. 

» Tubocurarine Chloride contains not less than 
95,0 percent and not morę than 105.0 percent of 
C^HhiCINzOs - HCI, calculated on the anhydrous 
basis. 

Packaging and storage- —Presen/e in tight containers. 

USP Reference standards (11)— 

USP Tubocurarine Chloride RS 

Clarity of akohol solution —A solution of 100 mg in 

10 mL of alcohoi is elear. 

Identification— 

A: Infrared Absorption (1 97K). 

B: The chromatogram of the Assoy preparation obtained 
as directed in the Assoy exhibits a major peak, the retention 
time of whtch corresponds to that exmbited in the chromat¬ 
ogram of the Standard preparation. 

C: A solution (1 in 100) responds to the tests for Chloride 
(191). 

Specific rotation (781S): be twe en +210° and +224°. 

Test solution: 10 mg per ml, in water, allowed to stand 
for 3 hours. 

Water Detemnination, Method I (921): not morę than 

12 , 0 %, 

Reddiie on igmtiorc (281): not morę than 0.25%, 
Related compounds— In the chromatogram obtained 
from the Assoy preparation in the Assoy, tne sum of the re- 
sponses of any peaks detected, other than the peak due to 
tubocurarine, is not morę than 5,0% of the total of all peak 
resoonses. 

Chloride content—Dissolve about 300 mg, accurately 
weighed, in 5 mL of water, wanning slightly to effect solu¬ 
tion. Add 5 ml of glacial acetic acia and 50 mL of metha- 
nol, and coo! to room temperaturę. Add 1 drop of eosin Y 
TS, and titrate with 0.1 N sllver nitrate VS. Each mL of 0,1 
N 5ilver nitrate js equEvalent to 3.545 mg of CL Not less 
















than 9.9% and not more than 10.7% of Cl is fotmd, caftu- 
lated on the anhydrous basrs. 

Assay— 

Mobile phase —Mix 3 volumes of acetonttrile and 2 
volumes of methanol, and allow the mixture to attatn room 
temperaturę. To 270 mL of this solution in a 1 -liter gradu^ 
ated cylinder add 20.0 mL of 25% tetra methylammonium 
hydroxide solution in methanol, and add water to make 1 L. 
Adjust with phosphoric add to a pH of 4,0, filter, and de- 
gas. 

Standard preparation—D\sso\ve an accurately weighed 
quantity of USP Tubocurarine Chloride RS in Mobile phase to 
obtain a solution having a known concentratkm of about 
0,3 mg per ml. 

Assay preparation— Transfer 30 mg of Tubocurarine Chlo¬ 
ride, accurately weighed, to a 100-ml volumetric fiask. Dts- 
solve in Mobile phase , dilute with Mobile phase to volume, 
and rmx. 

System suitability preparotion— Dissolve suitable quantities 
of tubocurarine chloride and phenol in Mobile phase to ob¬ 
tain a solution containing about 0.30 mg and 0,50 mg per 
mL, respectively. 

Chromatographic system (see Chromatography {621})—The 
fiquid chromatograph is equipped with a 220-nm detector, 
and a 4-mm >c 25-cm coiumn that contains packina LI. The 
flow ratę is about 1 ml per minutę, Chramatograpn the Sys¬ 
tem suitability preparotion, and record the peak responses as 
directed for Procedurę: the resolution, R, between the two 
major peaks is not less than 2.0, and the tai ling factor, J t 
for tubocurarine chloride is not more than 2.0. The relative 
standard deviation for repticate iniections of the Standard 
preparotion is not more tnan 2.0%. The relatwe retention 
times are about 0.50 and 1.0 for tubocurarine chloride and 
phenol, respectively. 

Procedurę —Separately inject equal volumes (about lOpL) 
of the Standard preparotion and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, In mg, of C^U^CINiO* ■ MCI in the portion of Tubocur¬ 
arine Chloride taken by the formula: 

100C(ry / rś) 

in which C is the concentration, in mg per mL, of USP Tu¬ 
bocurarine Chloride RS in the Standard preparotion , and ry 
and r s are the peak responses obtained from the Assay prep¬ 
arotion and the Standard preparotion, respectively. 


Tubocurarine Chloride Injection 

» Tubocurarine Chloride Injertion is a stenie solu¬ 
tion of Tubocurarine Chloride in Water for Injec- 
tion. It contains not less than 93.0 percent and 
not more than 107.0 percent of the labeled 
amount of Cs^tCINzOs • HCI • 5H 2 0. 

Packaging and sto ragę—Preserve in singte-dose or in 
multiple-dose containers. 

USP Refereitce standard* <11 

USP Tubocurarine Chloride RS 
USP Endotoxin RS 

Identification— 

A: It responds to Identification test C under Tubocurarine 
Chloride. 

B: The chromatogram of the Assay preparotion obtained 
as directed in the Assay exhibits a major peak, the retention 
time of which corresponds to that exnibited in the chromat- 
ogram of the Standard preparotion . 


Angular rotation {781}: between +0.32° and +0.48° for 
each mg of tubocurarine chloride per mL daimed on the 
label, determined in a suitable polarimeter tubę and the ob* 
served reading being multiplied by the factor 200/i, in 
which i is the length, in mm, of the tubę, 

Bacterial Endotoxins Test {85}—It contains not more 
than 10.0 USP Endotoxin Units per mg of tubocurarine 
chloride. 

pH {791): between 2.5 and 5.0. 

Ofher requirements—It meets the requirements under In - 
jections and Impbnted Drug Products {1). 

Assay— 

Mobile phase , Standard preparotion , System suitability prep¬ 
arotion , and Chromatographic system— Prepare as directed in 
the Assay under Tubocurarine Chloride . 

Assay preparotion— Transfer an accurately measured voh 
ume of Injection, equivalent to about 15 mg of tubocurarine 
chloride, to a 50-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. 

°rocedure —Separately inject eaual volumes (about 10pL) 
of ihe Standard preparotion and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C^H-rCIhhOfi ■ HCI ■ 5H z O in each mL of the 
Infectton taken by the formula: 

50C(r y /*) 

in which C is the concentration, in mg per mL, of USP Tu¬ 
bocurarine Chloride RS in the Standard preparation, and ry 
and o are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respective!y. 


Tylosin 



916.10 

(10£,12f)-(3/?,45,55,6R,8R,l 45,15/?)-14-[(6-deoxy-2,3-dbQ- 
methyl-/j-D-allopyranosyl)oxymethyl]-5-[[3,6-cfjdeoxy-4-0- 
(2, 6 - d la eoxy- 3 - C- m e t h y l-a-L-ri bo -h ex o py ra nosy I) - 
3 - d i methy la mino-/?- D-g I u c opy ra n osy I] oxy ] - 6 - to rmy I rnethy I - 
3-hydroxy-4,8,12-trimethyl-9-oxoheptadeca-10,12-dien- 
15-olfde. 

Tylosin A [1401-69-0], 

» Tylosin is the macrolide antibiotic substance, or 
the mixture of such substances, produced by the 
growth of Streptomyces fradiae , or by any other 
means. Its potency is not less than 900 pg of 
tylosin per mg, calculated on the dried basis, 

Packaging and storage—Preserve in well-closed contain- 
ers, protected from light, moisture, and excessive heat. 
LabeiJng—Label it to indlcate that it is for use in animals 
only, 

USP Reference standard* (11)— 

USP Tylosin RS 


w 


USP Monograp 






Identification— 

A: Ultraviolet Absorption (197U). 

Acid solution —Transfer about 50 mg of Tylosin, accurately 
weighed, to a 100-mL yolumetric fiask, add 10 ml of 2 N 
hydrochloric acid, dilute with water to volume # and mix. 
Transfer 5.0 ml of fhis solution to a second 100-mL vglu- 
metric fiask, dilute with water to volume, and mix. Absorp- 
dvity at 290 nm is 22.5 ± 2.5, calculated on the dried basis. 

Alkaline solution— To 10.0 ml of the finał Acid solution add 
1.0 mL of 2 N sodium hydroxide, and heat on a water bath 
for 20 minutes. Coo! to room temperaturę: an absorption 
maxtmum is observed at about 332 nm. 

B: The retention time of the major peak for tylosm A in 
the chroma togram of the Test solution corresponds to that 
in the chromatogram of the Standard solution , as obtained 
in the test for Content of tylosins. 

Loss on drying (731)—Dry about 1 a, accurately weighed, 
in vacuum at a pressure of not morę than 5 mm of mercury 
at 60° for 3 hours: it loses not morę than 5% of its weight. 
Residue on Egnifion (281): not morę than 3.0%, the char- 
red residue being moistened with 2 mL of nitric acid and 
5 drops of sulfuric acid. 


Dekle the fotłowing; 

# Heavy metals, Method U (231):0.003%** Han ^ois) 
Limit of tyramine—Transfer 1 00 mg of it to a 25-mL volu- 
metric fiask, add 5.0 mL of 0.03 M phosphoric acid, and 
swirl to dissolve (Test solution). Transfer 5.0 mL of a solution 
contalning 70 pg of tyramine per ml in 0.03 M phosphoric 
acid to a 25-mL yolumetric fiask (Standard solution). Transfer 
5 mL of 0.03 M phosphoric add to a 25-mL yolumetric fiask 
to provide the blank. Concurrently add to each fiask 1.0 mL 
of a mixture of pyrldine and 2.0 ml of filtered ninhydrin 
solution (1 in 25). Cover the flasks lightly with glass or alu- 
minum foil eaps, and heat in a water bath at 85° for not 
less than 20 minutes. Cool rapidly to room temperaturę, di¬ 
lute with water to yolume, and mix. Promptly determine the 
absorbances of the Solutions from the Test solution and the 
Standard solution at the wavelength of maximum absorb- 
ance at about 570 nm, using the solution from the blank to 
zero the instrument. The absorbance of the solution from 
the Test solution is not greater than that of the solution from 
the Standard solution (0.35% of tyramine). In a va3id test the 
solution from the Standard solution exhibits a dark blue 
colon 

Canteint of tylosins— 

Mobile phase —Prepare a mixture of filtered 2 M sodium 
perchlorate, previous(y adjusted with 1 N hydrochloric acid 
to a pH of 2.5 ±0.1, and aceton itrile (60:40). Make adjust- 
ments if necessary (see System SuitabMy under Chromatog- 
raphy (621)). 

Standard solution —-Transfer ahrrnf 30 mg nf LJ.5P Tylosin 
RS, accurately weighed, to a 100-mL yolumetric fiask, add 
1 0 mL of methanol, and swirl to dissolye. Dilute with water 
to volume, and mix. 

Test solution —Transfer about 30 mg of Tylosin, accurately 
weighed, to a lOG-mL yolumetric fiask, add 10 mL of meth- 
anol, and swirl to dissolve. Dilute with water to voiume, and 
mrx. 

Chromatographic system (see Chromatography (621))—The 
ligurd chromatograph is equipped with a 280-nm detector, 
a 4.6-mm x 2Q-cm column tnat contains 5-pm packing LI. 
The flow ratę is about 0.7 mL per minutę. Chromatograph 
the Standard solution , and record the peak responses as di- 
rected for Procedurę.' the resolution, /?, between the tylosin D 
peak and the tylosin A peak is not less than 2, the tailing 
factor is not morę than 1.5, and the relatiye standard devia- 
tion for replicate injectlons is not morę than 2%. 

Procedurę —Separately inject egual yolumes (about 20 pL) 
of the Standard solution and the Test solution Into the chro- 


matograph, record the chromatograms over a period of 
time 1.5 times the elution time of the main tylosin A peak, 
and measure the peak areas for atl the peaks. The relative 
retention times are about 0.5 for tylosin C, 0.7 for tylosin B, 
0.9 for tylosin D, and 1,0 for tylosin A. Calculate the per- 
centages of tylosin A, tylosin B, tylosin C, and tylosin D in 
the Tylosin taken by the formula: 

100(r,7 r s ) 

in whlch r f is the area of the tylosin A peak, the tylosin B 
peak, tylosin C peak, or the tylosin D peak, as app ropna te, 
in the chromatogram obtained from the Test solution , and n 
is the sum of the areas of all of the peaks in the chromato¬ 
gram obtained from the Test solution: the content of tylosin 
A is not less than 80% and the sum of the contents of 
tylosin A, tylosin B, tylosin C, and tylosin D is not less than 
95%. 


C hangę to read: 

Assay —Proceed as directed for Tylosin under Antibiotics — 
Microbial Assoys (81). Prepare the Test Difution as foflows. 
Transfer about 250 mg of Tylosin, accurately weighed, to a 
500-mL yolumetric fiask, add 50 ml of methanof and swirl 
to dissolye. Dilute with * Buffet 6.3* \n t0 volume, 

and mix. Transfer 4.0 mL of this solution to a second 
500-mL yolumetric fiask, dilute with a mlxture of m Buffet 
6.3* (cn i-May- 2 oi 7 > and methanol (1:1), and mlx. This solution 
contains about 4 jig of tylosin per mL, 


Tylosin Gran&aBated 

» Tylosin Granulated contains tylosin phosphate 
mixed with suitable carriers and inactive ingredi- 
ents. !t contains not less than 80.0 percent and 
not morę than 1 20.0 percent of the labeled 
amount of tylosin. 

Padkaging and storage—Presen/e in well-closed, potyeth- 
ylene-lined or polypropylene-lined containers, protected 
from moisture and excessive heat. 

Labeling—Label It to indrcate that it Is for anlmal use only. 
Label it also to indicate that it is for manufacturing, process- 
Ing, or repackaging. 

USP Reference sfandards (11)— 

USP Tylosin RS 

Identification— 

A: The chromatogram of the fet solution , obtained as 
directed in the test for Content of tylosins, exhibits a major 
peak for tylosin A, the retention time of which corresponds 
to that exhibited In the chromatogram of the Standard solu- 
ticn obtained as directed in the test for Content of tylosins . 

B: Transfer 2 g of Tylosin Granulated to a test tubę, add 
10 mL of water, and snake for 5 minutes, Filter the resulting 
sus pens i on, and if necessary adjust the pH of the filtrate to a 
H between 6 and 8 with 0.1 N sodium hydroxlde or 0.1 N 
ydrochiorfc acid. This solution responds to the tests for 
Phosphate (191). 

Loss on drying (731)—Dry about 1 g of it, accurately 
weighed, in vacuum at a pressure of not morę than 5 mm 
of mercury at 60° for 5 hours: it loses not morę than 12.0% 
of its weight. 

Powder fineness (811): not less than 99% passes a No, 
20 sieve, and not morę than 10% passes a No. 80 sieve. 







i ’ s 


Content of tylosins— 

Mobile phase , Standard sołution, and Chromatographic sys¬ 
tem —Proceed as directed in the test for Content of tylosins 
under Tylosin. 

pH 7.0 buffer— Dissolve 13.6 g of monobasic potassium 
phosphate In 1000 mL of water, and adjust with 12 N so- 
dium hydroxide to a pH of 7.0. 

Test sołution— Transfer about 1.4 g of Tylosin Granulated, 
accurately weighed, to a 250-mL voTumetnc fiask, add 
100 mL of pH 7.0 buffer , and shake by mechanical means 
for about 30 minutes. DiEute with water to volume, mix, and 
filier. Transfer 10.0 mL of the fiitrate to a 50-mL yolumetnc 
fiask, dilute with water to volume, and mix. Filter a portion 
of this sołution through a fiiter having a porosi ty of 0.5 pm 
or finer, and use the fiitrate as the Test sołution. 

Procedurę— Separately inject equal vo(umes (about 20 pL) 
of the Standard Solutions and the Test sołution tnto the chro¬ 
matograph, record the chromatograms over a period of 
time that is about twice the elution time of the main tylosin 
A peak, and measure the areas for all the major peaks: the 
refative retention times are about 0 5 for tylosin C, 0 7 for 
tylosin B, 0.9 for tylosin D, and 1.0 for tylosin A. Calculate 
tne percentages of tylosin A, tylosin B, tylosin C, and tylosin 
D in the Tylosin taken by the formula: 

100(r#/n) 

in which n is the area of the tylosin A peak, tylosin B peak, 
tylosin C peak, or tylosin D peak, as appropnate, in the 
chromatogram obtained from the Test sołution , and r* is the 
sum of the areas of all of the peaks in the chromatogram 
obtained from the Test sołution: the content of tyiosin A is 
not less than 80%, and the sum of the contents of tylosin A, 
tylosin B, tylosin C, and tylosin D is not less than 95%, 


Change to read: 

Assay—Proceed as directed for Tylosin under Antibiotics — 
Microbiał 4ssays (81). Prepare the Test Diłution as follows. 
Transfer about 2 g of Tylosin Granulated, accurately 
weiahed, to a suftable Container, add 200.0 mL of a mixture 
of i Buffer BJ# (C n and methanol (1:1), seal to pre- 

vent evaporation, and shake by mechanical means for about 
60 minutes. Filter the suspension so obtained, discarding the 
first 5 mL of the fiitrate. Dilute an accurately measured por¬ 
tion of the fiitrate quantltatively and stepwise with a mixture 
of *Buffer R3# (cn ?y and methanol (1:1) to obtain a 
Test Diłution having an estimated concentration of about 
4 jug of tylosin per ml. 


Tylosin Injection 

» Tyiosin Injection is a sterile sołution of tylosin in 
a suitable vehicle. lt contains not less than 
85.0 percent and not morę than 115,0 percent of 
the labeled amount of tylosin. 

Packaging and storage— Preserve in single-dose or multi- 
ple-dose containers, Type I or Type II amber glass, and storę 
at a temperaturę not to exceed 22°. 

Labeling —Labę! to Indicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Tylosin RS 

Identification —The retention time of the major peak for 
tylosin A in the chromatogram of the Test sołution corre- 
sponds to the major peak for tyiosin A in the chromatogram 


of the Standard sołution , as obtained in the test for Content 
of tylosins . 

BacteriaJ Endotoxins Test (85)—lt contains no morę than 
0.28 USP Endotoxin Unit per mg of tylosin. 

Sterility Tests (71): meets the requtrements. 
pH (791): between 8.0 and 9.5. 

Partkulate Matter in Injections (788)—Use the proce¬ 
durę in Method 2—Mtcmscopic Particie Count Test: not morę 
than 50 particie* per mL that are equal to or greater than 
10 pm in effective spherical diameter are found, and not 
morę than 5 partides per ml that are equa! to or greater 
than 25 pm in effective spherical diameter are found. 
Content of tylosins— 

Sodium perchlomte sołution—Prepare a 184 g per L solu- 
tron. 

Mobiłe phase —Prepare a mixture of Sodium perchlorate 
sołution and acetonitrile (3:2). Adjust with 1 N nydrochloric 
acid to a pH of 2.5 ± 0,1, and filter. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Diluent —Prepare a mixture of methanol and water (1:9). 

Standard sołution— Dissolve an accurately weicjhed quan- 
tity of USP Tyiosin RS in Diluent to obtain a sołution having 
a known concentration of about 0.3 mg per mL. 

Test sołution— Dilute an accurately measured volume of 
injection with Diluent to obtain a sołution having a known 
concentration of about 0.25 mg per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eaurpped with a 280-nm detector 
and a 4.6-mm x 20-cm column that contains 5-pm packing 
LI. The flow ratę is about 0.7 mL per minutę. The column 
temperaturę is maintained at 25°. Chromatograph the Stan¬ 
dard sołution, and record the peak responses as directed for 
Procedurę: the order of elution is tylosin C, tylosin B, tylosin 
D, and tyiosin A, with relative retention times of about 0.5, 
0 . 6 , 0.8, and 1.0 minutes, respective!y; the resolution, R, of 
the peaks for tylosin D and tylosin A is not iess than 2.8; 
and the tailing factor for the tylosin A peak is not morę than 
1,5. 

Procedurę— Separately inject equa! volumes (about 20 pL) 
of the Standard sołution and the Test sołution into the chro¬ 
matograph, record the chromatograms over a period equiv- 
atent to 1,5 times the elution time of the main tylosin A 
peak, and measure alf the peak areas, Calculate the percent¬ 
ages of tylosin A, tylosin B, tylosin C, and tylosin D tn the 
portion of Injection taken by the formula: 

100 ( 0 / 0 ) 

in which o is the area of the tylosin A peak, the tylosin B 
peak, the tylosin C peak, or tne tylosin D peak, as appropri- 
a te, rn the chromatogram obtained from the Test sołution; 
and o is the sum of tne areas of all the peaks in the chro¬ 
matogram obtained from the Test sołution: the content of 
tylosin A is not less than 75%; and the sum of the contents 
of tylosin A, tylosin B, tyiosin C, and tylosin D is not less 
than 85%. 

Otfier reguirements —lt meets the requirements under fn- 
jections and łmpłanted Dnjg Products (1). 


Change to read: 

Assay— Proceed as directed for Tylosin under Antibiotics— 
Microbiał Assays (81). Prepare the Test Diłution as follows. 
Transfer an accurately measured votume of Injection, eq uwa¬ 
leni to about 250 mg of tylosin, to a 500-mL yolumetnc 
fiask, add 50 mL of methanol, and swirf to dissolve. Dilute 
with m Buffer BJ# i^-zom to volume, and mix. Transfer 
4,0 ml of thrs sołution to a second 500-mL volumetric fiask, 
dtlu;e with a mixture of # Buffer B.3* (CNi.May. 20 m and metha- 
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nol (1:1), and mix. This solution contains about 4 |ug of 
tylosin per mL. 


TySosm Tartrate __ 

(10f;l2£)-(3ft45 / 55,6^8/?,14S,l SR)- 14-[{6-deoxy-2>di-0- 

methyLB-D-al!opyranosyl)oxymethyj>5-[[3,6-dideQxy-4-tT 
(2,ó-dideoxy-3-C-methyl-ot-L-ribo-hexopyranasylT 
3-dimethylaminD-B-D-glucopyranosyi]oxy]-óTormylmethyl- 
3-hydroxy-4,8,12Trimethyl-9-oxoheptadeca-10, 12-dieo 
15-o!ide. 

Tylosin A (Tylosin) 916,10 [1401 -69-0]. 

* Tylosin Ta rtratę is a ta itratę of a mixture of 
macrofide antibiotic substances, or the mixture of 
such substances, produced by the growth of 
Streptomyces fradiae, or by any other means. Its 
potency is not less than 800 jig of tylosin per 
mg, calculated on the dried basis, 

Padkagmg and sforage—Preserve in well-closed contain- 
ers, protected from light, moisture, and excessive beat. 

Storę at 25°, excursions permitted between 15° and 30°. 
Laheling —La bel it to indicate that it is for veterinary use 
only. 

USP Reference standard* (11)— 

USP Tylosin RS 
USP Tylosin Ta rt ratę RS 
Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak for tylosin A in 
the chromatogram of the Test solution corresponds to that 
in the chromatogram of the Standard solution , as obtained 
in the test for Content of tyiosins. 

C: It meets the regulrements of the test for Tartrate 
(191). 

pH (791): between 5.0 and 72 in a solution prepared by 
dissolving 0.25 g in 10 ml of carbon dioxide-free water, 

Loss on dryrng (731) — Dry about 1 g, accurately weighed, 
in vacuum at a pressure not exceedlng 5 mm of mercury at 
60° for 3 hours: it loses not morę than 4,5% of its weignt. 
Residue on ignition (281): not morę than 2,5%, the 
charred residue being molstened with 2 mL of nitric add 
and 5 drops of sulfunc add. 

Limit of tyramine— In a 25-mL volumetric fiask, drssolve 
50.0 mg of tylosin in 5,0 mL of a 3.4 g per L solution of 
phosphoric acid. Add 1.0 mL of pyndine and 2.0 mL of a 
saturated solution of ninhydrin (about 40 g per L), Close the 
fiask with aluminum foil, and heat in a water bath at 85° for 
30 minutes. Cool the solution rapidly to room temperaturę, 
and dilute with water to volume. Mix, and measure immedb 
ately the absorbance (see Ultraviolet-Vislble Spectroscopy 
(857)) of the solution at 570 nrn against a blank solution 
prepared in a similar manner. The absorbance \s not greater 
than that of a standard prepared at the same time and in 
the same manner using 5.0 mL of a 35 mg per L solution of 
tyramine in a 3.4 g per L solution of phospnoric acid. If 
intended for use in the manufacture of pa ren tera! dosage 
forms, the absorbance is not greater than that of a standard 
prepared at the same time and in the same manner using 


5,0 mL of a 15 mg per L solution of tyramine in a 3.4 g per 
L solution of phospnoric add. 

Content of tylossns— 

Mobile phase^ Prepare a mixture of filtered 200 g per L 
of sodium perchlorate, previously adjusted with 1 N hydro- 
chloric ada to a pH of 2.5 ± 0.1, and acetonitrile (60:40), 
Make adjustments if necessary (see System Suitability under 
Chromatography (621}). 

Standard solution —Oissolve an accurately weighed quan~ 
tity of USP Tylosin RS in a mixture of acetonitrile and water 
(1:1) to obtain a solution having a known concentration of 
about 0.2 mg per mL. [notę —Prepare the Standard solution 
immediately before use.] 

Test solution —Dissoive an accurately weighed quantity of 
Tylosin in a mlxture of acetonitrile ano water (1:1) to obtain 
a solution having a known concentration of about 0.2 mg 
per mL, [notę— Prepare the Test solution immediately before 
use,] 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is egufpped with a 290-nm detector 
and a 4.6-mm x 20-cm column that contains S-pm packing 
LI. The flow ratę is about 1,0 mL per minutę and the col¬ 
umn temperaturo is maintained at 35°. Chromatograph the 
Standard solution , and record the peak responses as airected 
for Procedurę: the order of elution is tylosin C, tylosin B, 
tylosin D, and tylosin A with relative retention times of 
about 0.5, 0.6, 0.8, and 1.0 minutes, respective!y; the reso- 
lution of the peaks representing tylosin D and tylosin A is 
not less than 2.0; the tailing factors are not morę than 1.5; 
and the re!ative standard deyiatlon for replicate injections is 
not morę than 2.0%. 

Procedurę —Separately inject eguaf volumes (about 20j.iL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms over a period of 
time equlvalent to 1.5 times the elution time of the mafn 
tylosin A peak, and measure the peak areas for alf the peaks. 
Calculate the percentages of tylosin A, tylosin B, tylosin C, 
and tylosin D in the Tylosin taken by the formula: 

100{r, / n) 

in which r f is the area of the tylosin A peak, the tylosin B 
peak, the tylosin C peak, or the tylosin D peak, as approprl- 
a te, in the chromatogram obtained from the Test solution; 
and r, is the sum of the areas of a 11 the peaks in the chro¬ 
matogram obtained from the Tesf solution: the content of 
tylosin A is not less than 80%; and the sum of the contents 
of tylosin A, tylosin B, tylosin C, and tylosin D is not less 
than 95%. 


Change to read: 

Assay—Proceed as dlrected for Tylosin under Antibiotics^ 
Microbiai Assays (81), Prepare the Test Dilution as foflows. 
Transfer an accurately weighed quantity of Tylosin Tartrate, 
equivalent to about 250 mg of tylosin, to a 500-mL volu- 
metric fiask, add 50 ml of methanol, and swirl to dtssolve. 
Dilute with *Buffer B3+ <cm to yolume, and mix. 

Transfer 4.0 mL of this solution to a second 500-mL volu- 
metric fiask, dilute with a mExture of *Buffer 8.3+ ( C m i-May- 2 oi 7 j 
and methanol (1:1), and mix. This solution contains about 
4 fig of tylosin per mL, 





Tyloxapol 



Pheno!, 4-(1,1,3,3-tetramethylbutyl)-, polymer with formai- 
dehyde and oxirane; 

p-(1 J,3,3-Tetramethylbutyl)phenoJ polymer with ethyJene 
oxide and formaldehyde [25301-02-4]. 

DEFINmON 

Tyfoxapo! is a nonionic liquid polynner of the alkyl aryl poly- 
ether afcohoł type. [Notę—P recautfons should be exer- 
cised to prevent contact of Tyloxapol with metafs,] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197F): 

Analysis: On the undried spedmen 
Acceptance criteria: Meets the requirements 

IMPURJTIE5 

* Residue on IGNITION (281): NMT 1,0% 

* Limit of Anionic Detergents 

Standard sofution: Transfer 50 mL of water and 1 mL 
of a sofution of sodium lauryl sulfate containing 150 pg/ 
mL to a 125-mL separator 

Sample sofution: Mix 20 mL of a solution containing 
10 mg/mL of Tyloxapol with 30 mL of water in a 
125-mL separator 

Analysis: To both separators add 2 drops of 3 N hydro- 
chloric acid, 1 drop of methylene blue soJution (1 in 
25), and 25 mL of chloroform. Shake both separators 
gently for 2 min, alfow to stand for 10 min, and trans¬ 
fer the chloroform layers to individual separators, Wash 
the chloroform extracts with separate 25-mL portions of 
water, transfer the chloroform Solutions to matched 
50-mL color-comparison tubes, and view downward 
over a white surface, 

Acceptance criteria: The chloroform solution from the 
Sample solution ts not darker than that from the Stan¬ 
dard solution, corresponding to NMT 0.075% of anionie 
detergents (as sodium lauryf sulfate). 

* Limit of Ethylene Oxide 

Standard solution 

[Caijtion—E thylene oxide is toxir and fiammahle Prepare 
in a well-ventilated hood, using great care.] 

Transfer 25 mL of dimethyfformamide to a 50-mL volu- 
methe fiask and weigh. Add 0.5 mL of ethylene oxide. 
Reweigh to obtain the weight of ethylene oxide by 
difference, Di lute with dimethylformamide to vo!ume. 
Diiute a portion of this solution with dimethyfforma- 
mide to obtain a solution having a concentration of 
10 pg/g of ethylene oxide. 

Sample solution: Transfer 1 g of Ty!oxapol into a giass- 
stoppered, 5-mL graduated cylinder. Diiute wfth di- 
metnylformamide to 2,0 mL. 

Chromatographic system 
(See Chromatograpny {62)) f System SuitabilityJ) 

Modę: CC 

Detector: Flame ionrzation 

Column: 1.8-m x 2-mm glass column containing 5% 
phase Cl 6 on support SI 2 


Temperatures 
Injectlon port: 200° 
Detector: 250° 
Column: See Tobie 7. 


Table 1 


Initial 

Temperaturę 

Finał 

Hołd at Finał 

Temperaturę 

Ramp 

Temperaturę 

Temperaturę 

n 


n 

(mini 

50 

0 

50 

3 

50 

25 

200 

5 


Carrier gas: Helium 
Ffow ratę: 25 ml/min 
Injectlon volume: 3 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
ReJative standard deviation: NMT 10% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the guantity of ethylene oxide in the portion 
of Tyloxapol taken: 

Result = (r^/rs) x (Cs/Cu) 


r u = peak response of ethylene oxide from the 
Sample solution 

fs = peak response of ethylene oxide from the 
Standard solution 

Cs - concentration of ethylene oxide in the 
Standard solution (pg/mL) 

C y = concentration of Tyloxapol taken in the 
Sample solution (q/mL) 

Acceptance criteria: NMT 10 pg/g 
• LIMIT OF FORMALDEHYDE 

Diluent: Isopropyl aJcohol and water (4 in 10) 

Standard solution: Transfer 750 pL of a solution eon* 
tarning 27 pg/mL of formaldehyde to a 25-mL volumet- 
ric fiask containing 5 mL of Diluent 
Sample solution: Prepare a solution containing 
200 mg/mL of Tyloxapol in Diluent Transfer 500 pL of 
this solution to a 25-mL volumetric fiask containing 
5 mL of Diluent 
instrumentai conditions 
(See UltravioletVisible Spectroscopy (857),) 

Modę: Vis 

Analytical wavelenqth: 520 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution f Sample solution f and blank 
To the Standard solution, the Sample solution, and a 
blank (prepared by placing 5 mL of Diluent In a 
25-mL volumetric fiask) add 500 pL of phenylhydra- 
zine hydrochloride solution (7,5 in 100). Mix, and aL 
Iow to stand for 10± 1 min. Add 300 pL of potassium 
ferrieyanide solution (50 mg/mL) to each fiask, mix, 
and allow to stand for 5 mTn ± 30 s, Then add 
2.0 ml of 2.5 N sodium hydroxide to each, Mix, and 
allow to stand for 4 ± 1 mm, Diiute each fiask with 
Diluent to volume, mix, and read the absorbances af- 
ter 10± 3 min. 

Acceptance criteria: NMT 0,0075%; the absorbance of 
the Sample solution does not exceed that of the Stan¬ 
dard solution . 

* Fhee phenol 

Sample solution: 10 mg/mL 

Analysis: To 10 mL of Sample solution add 1 mL of bro- 
mine T5, and mix. 

Acceptance criteria; No doudiness or precipitation is 
observed immediately* 















• Absence de Catidnic Detergents 

Sample solution: T0 mg/mL 

Analysis: Place 1G mL of the Sample solution in a alass- 
stoppered, 50-mL graduated cylinder, and make dis- 
tinctly alkaline to iitmus with sodium carbonate TS 
(about 1 ml)* Add 4 mL of agueous bromophenol blue 
solution (0.4 mg/mL), mix, and add 10 mL of a l-in-10 
solvent mixture of ethylene dichloride in toluene, Shake 
gentfy, and allow the iayers to separate. 

Acceptance criteria: No blue color is observed in the 
organie solvent layer. 

SPECfFIC TE5TS 

• Cloud Point 

Sample solution: Transfer 1,0 g of Tytoxapol, previously 
mixed, to a 150-mL beaker, Add 100,0 ml of water, 
and mix until dissoh/ed. Warm the solution whiie 
mixrnq. 

Analysis: Transient turbidity may be observed as the so¬ 
lution is warmed, Determine the temperaturo at whtch 
the mixture becomes completely turbid, 

Acceptance criteria: The cloud point is between 92° 
and 97*. 

• pH (791) 

Sample solution: 50 mg/mL 

Acceptance criteria: 4.0-7.0 

ADDITIONAL REQUEREMENTS 

• Packaging and Storage: Presen/e in tight containers, 

• USP Reference Standard* (11 ) 

USP Tyfoxapo1 RS 


Tyrosine 



CgHnNOi 

L-Tyrosine [60-18-4]. 

DEFINITION 

Tyrosine contains NLT 98.5% and NMT 101.5% of L-tyro- 
sine (C.>HiiNOj), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

ASSAY 

* Procedurę 

Sample: 180 mg of Tyrosine 

Blank: Mix 6 mL of formie acid and 50 mL of glaciaJ 
acctic acid. 

Titrimetric system 
(See Tłtrimetry (541).) 

Modę: Direct titration 

Titrant: 0,1 N perchloric acid VS 

Endpoint detection: Potentiometric 

Analysis: Dissolve the Sample in 6 mL of formie acid 
and 50 ml of gladal acetic acid, and titratę wtth the 
Titrant . Perform the Blank determination. 

Calculate the percentage of tyrosine (C9H11NO3) in the 
Sample taken: 

Result = ([(- 14) xNx F]/W] x 100 

Vs. = volume of Fttrant consumed by the Sample 
(mL) 


V e - volume of Titrant consumed by the Blank (ml) 
N == actual normality of the Titrant (mEg/mL) 

F = eguivaJency factor, 181,2 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: 98,5%-101.5% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0,4% 

• Chloride and Sulfate, Chloride (221) 

Standard solution: 0,20 mL of 0,020 N hydrochloric 
add 

Sample: 0.35 g of Tyrosine, [NOTĘ—If necessary, dis- 
solve the Sample by heating to near botling and adding 
1 mL of nitric acid.] 

Acceptance criteria: NMT 0.04% 

• Chloride and Sulfate, Sulfate (2 21 ) 

Standard solution: 0.50 mL of 0.020 N sulfuric acid 
Sample: 1.2 g of Tyrosine. [NOTĘ—If necessary, dissoNe 
the Sample by adding 6 mL of diluted hydrocnioric 
acid.] 

Acceptance criteria: NMT 0,04% 

• Iron (241): NMT 30 ppm. [NOTĘ—If necessary, use 2 mL 
of hydrochloric add to dissolve the Sample.] 

Delete the folhwlng: 

Heaw Metals, Method II (231): NMT 15 ppm. { omdair 

• Related Compounds 

Diiuted ammonia solution: Dilute 16 ml of concen- 
trated ammonia with water to 100 mL. 

System suitability solution: Dissolve 10 mg of USP l* 
tyrosine RS and 10 mg of USP L-Phenylalanine RS in 
1 mL of Diluted ammonia solution f ana dilute with water 
to 25.0 mL. 

Standard solution: In a suitable fiask, dissoNe a quan- 
tky of USP L-Tyrosine RS in 1 mL of Diluted ammonia 
solution. Dilute with water to volume to obtain a solu- 
tlon of 0.05 mg/mL, [NOTĘ—This solution has a eonten- 
tration equivalent to 0.5% of that of the Sample solu¬ 
tion.] 

Sample solution: Transfer 0,1 q of Tyrosine into a 
10-mL vo!umetric fiask, add surfident Diluted ammonia 
solution to dissolve, and dilute with water to volume. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Deveioping solvent system: Isopropyl afcohof and 
ammonium hydroxide (7:3) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2 N acetic acid (95:5) 

System suitability 

Suitability reąuirements: The chromatogram of the 
System suitability solution exhibits two clearly sepa- 
rated spots, 

Analysis 

Samples: System suitability solution, Standard solution , 
ana Sample solution 

Dry the piąte between 100 & and 10S° until the am¬ 
monia oisappears completely. Spray with Spray rea¬ 
gent, and heat between 100° and 105° for 15 min, 
Examine the piąte under white light. 

Acceptance criteria: Any secondary spot of the Sample 
solution is not larger or morę intense than the principal 
spot of the Standard solution , 





Any mdividual impurity: NMT 0.5% 

Totaf impuritlesr NMT 2*0% 

5PEC1FIC TE5T5 

® Optical Rotation, Spedfic Rotation < 781 S) 

Sample solutton: 50 mg/mL in 1 N hydrochloric add 
Acceptance crlteria: -9.8° to -T1 .2° 

* LOSS ON DRYINC (731): Dry a sample at 105° for 3 h: it 

loses NMT 0,3% of its weight. 

ADD1TIONAL REQUIREMENTS 

* Packacinc and Storage: Preserve in well-closed 

containers* 

* USP Reference Standards <11 ) 

U5P L-Phenylalanine RS 
USP L-Tyrosine RS 


Tyrothricin 

» Tyrothricin is an antibacterial substance pro- 
duced by the growth of Bacillus brevis Dubos 
(Fam. Bacteriaceae). It consists principally of 
gramicidin and tyrocidine, the tyrocidine usually 
being present as the hydrochloride. It contains 


not less than 900 pg and not morę than 1400 pg 
of tyrothricin per mg, 

Packaging and storage—Preserve in tight containers. 

USP Reference standards <11)— 

USP Gramicidin RS 

Identification—Add about 5 mg to 5 mL of p-dimethyl- 
aminobenzaidehyde TS, and shake for 2 mtnutes. Add 
2 drops of sodium nitrite solution (1 rn 150) and 5 mL of 
water, and mlx: a blue color is produced. 

Loss on drying <731)—Dry about 100 mg, accurateJy 
weighed, in a capillary-stoppered bottie in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
rt loses not morę than 5,0% of its weight 

Assay—Proceed as direeted for gramicidin under Antibiot- 
ics—Microbial Assays (81), using a suitable, aocurateiy 
weighed portion of Tyrothricin dissolved quantrtativeiy in al- 
cohol to yield a stock sdution of convenient concentration* 
Diijte an accurateiy measured yoJume of this soiution quan- 
titatively and stepwise wfth alcohol to obtain a Test Diluthn 
having a concentration of tyrothricin assumed to be 5.0 
times the median dose Ievef of the gramicidin Standard. 
MUtiply the result of the gramicidin assay by 5.0 to obtain 
the amount of tyrothricin, in \xg f in each mL of the Test 
Dilution, 
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Undecylenic Acid 



C 11 H 20 O 2 184.28 
10 -Undecenoic add. 

10-Undecenoic add [112-38-9], 

» Undecylenic Acid contains not less than 

97.0 percent and not morę than 100.5 percent of 

C11H2GO2. 

Padiaging and storage—Preserve in tight, light-resistant 
tonfainers. 

Identification— 

A: To 1 ml add potassium permanganate TS, dropwise; 
the permanganate color is discharged. 

B: Place 3 ml of rt and 3 ml of freshfy distilled anilinę in 
a tali test tubę, and heat for 10 minutes at a ratę such that 
the ring of condensate remaim just below the mouth of the 
tubę. Cool, add 10 mL of alcohol and 10 mL of ether, and 
transfer to a separator. Wash the ether solution with four 
20-mL portlons of water, and discard the water washings, 
Heat on a steam ba Eh until the odor of ether no longer is 
perceptibie, then add a few mg of activated carbon, mix, 
and filter. Evaporate the filtrate nearly to dryness, and 
recrystallize the residue from 70 percent alcohol: the anilide 
so obtained melts between 6 ć D and 67.5°. 

Speciflc gravity (841): between 0,910 and 0,913. 
Congeafling rangę (651): not lower than 21 q . 

Refractsve index (831): between 1,447 and 1.448. 
Residue on ignilion (281): not morę than 0.15%. 
Water-s®lubQe aclds— Shake 5 mL with 5 ml of water, 
and filter the water layer through a filter paper previously 
moistened with water. Add 1 drop of methyl orange 15, 
and titratę with 0.01 N sodium hydroxide VS: not morę 
than 1.0 mL of 0.010 N sodium hydroxide is req u i red to 
match the color produced by 1 drop of methyl orange TS In 
5 mL of water. 


Delete the fołfowing; 

*Heavy met ais, Method U (231): 0.001 %,* {Qmal i- lJn - 2 ois> 

iodine value (401): between 131 and 138. 

Assay— Dissolve about 750 mg of Undecylenic Acid, accu- 
rately weighed, in 50 mL of alcohol, add 3 drops of phenol- 
phthalein TS, and titrate with 0.1 N sodium hydroxiae V5 to 
the first plnk color that persists for not less than 30 seconds. 
Perform a blank determination, and make any necessary 
correction, Each mL of 0.1 N sodium hydroxide is equlva- 
lent to 18.43 mg of C 11 H 30 O 2 . 


Compound Undecylenic Acid Ointment 

» Compound Undecylenic Acid Ointment con¬ 
tains undecylenic acid, calcium undecylenate, 
copper undecylenate, or zinc undecylenate, indi- 
yidually or in any combination, in a suitable oint¬ 
ment base. !t contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of total undecylenic acid (CnH 2 o0 2 ). 


Packaging and sto ragę— Preserve in tight containers, 
aid avoid prolonged exposure to tempera tu res exceeding 
30°. 

U5P Reference standard* (11)— 

U5P Undecylenic Acid RS 
Assay for zinc undecylenate— 

Standard preparations —Prepare a solutlon of freshfy ig- 
nited zinc oxide in dilute hydrochloric add (1 in 60) to ob¬ 
tain the equiva!ent of 1,0 mg of zinc per mL. Dilute quan- 
titatiyely with water to obtain separate Solutions containing 
the equivalent of 15 and 30 pg of zinc per mL. 

Assay preparation —Transfer about 1.0 g of Ointment ac- 
curately weighed, to a 1 00-mL beaker. Add 25 mL of dilute 
hydrochloric acid (1 in 20 ), swirl, and heat carefuEly untif 
the mtxture is liguefted. Cool, and transfer the mixture to a 
250-mL separator. Compiete the transfer of the waxy resl- 
d je by thoroughly rinsing the beaker with 50 ml of water 
and two 50-mL portlons of chloroform and adding the rins- 
ings to the separator. Equilibrate the mixture, andtransfer 
the chloroform extract to a 500-mL separator. Extract the 
agueous phase with another 1 00-mL portion of chloroform, 
combine the second chloroform extract with the main ex- 
traet in the 500-mL separator, and transfer the aqueous 
phase to a 200-mL volumetric fiask. Wash the combined 
chloroform extracts with three 25-mL portlons of water, add 
the aqueous washings to the 200-mL volumetric fiask, dilute 
with water to volume, and mix to obtain a spedmen stock 
solution. [NOTĘ—Retain the chloroform extract for the Assay 
for undecylenic acid.} Transfer 15.0 mL or other suitable voh 
ume (see Procedurę) of this specimen stock solution to a 
100-mL volumetric fiask, dilute with water to volume, and 
mix. 

Procedurę —Aspirate each Standard preparation and the 
Assay preparation into the flame of a suitable atomie absorp- 
tion spectrophotometer, and determine the absorbances of 
the Solutions at 214 nm. Typically, an acetylene-air mixture 
is adjusted to obtain a blue flame about 7 mm in height 
with a suitable burner that is rotated to a position perpen- 
dicular to the light pa Eh. [notę —If the absorbance of the 
4ssoy preparation is outside the central 70% of the rangę 
between the absorbances of the Standard preparations , dis- 
card the Assay preparation and prepare another by diluting 
the spedmen stock solution quantitatlvely as necessary to 
obtain a suitable absorbance.] Calculate the percentage of 
zinc undecylenate in the Ointment taken by the formula: 

(M,/A, )(0.2/W)C„ + j Ss i T- C jijl A f-A5= . ) 

(A SI -A S2 ) 

in which H is the mofecular weight of zinc undecylenate, 
431.94; A f is the atomie weight of zinc, 65 39; IV Ts the 
weight, in g, of Ointment taxen; A Ut A$i, and A& are the 
absorbances of the Assay preparation and the high- and low- 
ccncentration Standard preparations, respectiveiy; and 
and are the concentrations, in gg per mL f of the high- 
and low-concentration Standard preparations, respectively. 
Assay for undecylenic add— 

Internal standard solution —Prepare a solution in chloro¬ 
form containing 10 mg of tridecanoic acid in each mL, 

Standard preparation —Dissolve an accurateiy weighed 
quantity of U5P Undecylenic Acid RS in chloroform to obtain 
a solution havlng a known coneentration of about 3.8 mg 
per mL. Transfer 5.0 mL of this solution to a 50-mL volumet- 
rlc fiask, add 3.0 ml of internaI standard solution, dilute with 
chloroform to volume, and mix. 

Assay preparation —Pass the chloroform extract prepared 
from the Ointment as direeted in Assay for zinc undecylenate 
through phase-separating filter paper into a 250-mL volu- 
metric fiask, Rinse the separator with three 15-mL portions 
of chloroform, passing the rinsings through Ehe filter and 
combining them with the main chloroform solution, add 
chloroform to yofume, and mix. Transfer 20.0 mL of this so- 
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lution to a 50-mL volumetric fiask, add 3*0 mL of Interna! 
standard soiution , dilute with chloroform to volume, and 
mix. 

Chromatographic system— Under typical conditions, the 
gas chromatograph is equipped with a flame-ionization de- 
tector and contains a 2-mm x 1.8-m glass column packed 
with 3% iiqmd phase G1 on 100* to 200-mesh support 51 A, 
The column fs maintained at a temperaturę of about 165°. 
Dry helium is used as the carrier gas at a flow ratę of about 
30 mL per minutę* 

System sukabHity— Chromatograph five injections of the 
silylated Standard preparation , and record the peak re- 
sponses as directed for Procedurę: the resolution, R (see 
Chromatography (621)), is not less than 3*0* 

Procedurę—Transfer 1.0-mL portions of the Standard prep¬ 
aration and the Assay preparation to separate, stopperea test 
tubes* To each tubę add 50 ^L of bis(trimethvlsNyi)tri- 
fluoroacetamide, insert the stopper, mix, and allow to stand 
for 30 minutes, Inject a suitable portion (2 to 5 pL) of the 
Standard preparation into a suitable gas chromatograph, and 
record the cnromatogram so as to obtain not less than 50% 
of maximum recorder response, Similarly inject a suitable 
portion of the Assay preparation, and record the chromato- 
gram. Measure the peak responses for the first (undecylenie 
add) and second (tridecanoic acid) peaks of the chromato- 
grams* [NOTĘ—Re lat i ve retention Umes are, approximately, 
0*43 for undecylenie acid and 1*0 for tridecanoic acid.] Cal- 
culate the percentage of total undecylenie acid in the Oint- 
ment taken by the formula: 

62.5(C / W)(H U / ffj) 

in which C is the concentration, m mg per mL, of USP lin- 
decylenie Acid RS in the Standard preparation; W rs the 
weight, in g, of Ointment taken; and R u and /? 3 are the 
ratios of the peak responses of undecylenie add to those of 
tridecanoic acid from the Assay preparation and the Standard 
preparation, respectivelv. The dilrerence between the total 
undecylenie acid and tne undecylenie acid equivalent to the 
determmed zinc undecylenate (the weight of zinc unde¬ 
cylenate multiplied by 0*8533 gives the equivafent of unde- 
cylenie acid), both expressed as a percentage of the Oint¬ 
ment, gives the percentage of free undecylenie acid in the 
Ointment 
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Urea; 

Carbamide [57-13-6], 

DEFINITION 

Urea contains NLT 98.0% and NMT 102*0% of urea 
(CH 4 NjO), 

IDENTIFICATION 
* A* Hnfrared Absorption (197K) 

8 B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soluthn , as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Solution A: Transfer 1 mL of formie acid to a 1-L volu- 
metric fiask and dilute with water to volume* 

Solution B: 100% Acetonitrile, passed through a mem¬ 
branę fil ter of 0*2-pm porę size 


Mobile phase: See Tabfe L 


Table 1 


Time 

fmin) 

Solution A 

(%1 

Soiution S 
(W 

0.0 

2*5 

97*5 

7.0 

10.0 

90.0 

7.01 

2,5 

97.5 

1 5,0 

2.5 

97*5 


DHuent: Acetonitrile and water (90:10) 

System suitability solution: 0.01 mg/mL of USP Urea 
Related Compound A RS and 10 rng/mL of USP Urea RS 
in DHuent 

Standard solution: 5 mg/mL of USP Urea RS in DHuent 
Sample solution: 5 mg/mL of Urea in Diluent 
Chromatographic system 
(See Chromatography <621 ), System Suitability.) 

Modę: LC 

Detector: UV 195 nm 

Column: 15-cm x 4.6-mrn; 2,/-pm packing L86 
Column temperaturo: 30° 

Flow ratę: 1 mL/mm 
Injection volume: 2 pL 
System suitability 
Sample: System suitability soiution 
[Notę—T he refative retention Limes for urea related 
compound A and urea are 0*9 and 1.0, respectivefy.] 
Suitability requirements 

Resolution: NLT 1.5 between urea related compound 
A and urea 

Refative standard deviatlon: NMT 1.0% for urea 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of urea (CH 4 N 2 0) in the por¬ 
tion of Urea taken: 

Resuit = (rdr$) x (Cs/Cu) x 100 

fu - peak response from the Sample soiution 

Ą = peak response from the Standard soiution 

G - concentration of USP Urea RS in the Standard 
soiution (mg/mL) 

Q t - concentration of Urea in the Sample solution 

(mg/mL) 

Acceptance crłtena: 98.0%-l 02.0% 

IMPURITIIS 

* Residue on Ignition (281): NMT 0.1% 

Dekte the foilowing: 

% Heavy Metals (23T) 

Sample solution: Dissolve 1*0 q in 20 mL of water, and 
add 5 ml of 0.1 N hydrochloric acid. 

Acceptance enteria; NMT 20 ppm* <onKa t.j w-mm 

• Organic Impurities 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assoy* 

System suitability solution: 0.01 mg/mL of USP Urea 
Related Compound A RS and 10 mg/mL of USP Urea RS 
in DHuent 

Standard solution: 0.01 mg/mL of USP Urea RS and 
0.01 mg/mL of USP Urea Related Compound A RS in 
DHuent 

Sample solution: 10 mg/mL of Urea rn DHuent 
System suitability 
Sample: System suitability soiution 
[NOTĘ—For the re!ative retention times, see Tabfe 2.] 
Suitability requirements 

Resolution: NLT 1.5 between urea and urea related 
compound A 
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Relative standard deviation: NMT 1 *0% for urea 

Analysis 

Samples: Standard solution and Sampfe solution 
Calcu Jatę the percentage of urea related compound A 
in the portion of Urea taken: 

Result - (rufr s ) x (Cs/Cu) x 100 

r u s= peak response of urea related compound A 
from the Sample solution 

r* - peak response of urea related compound A 
from the Standard solution 

Cs - concentration of USP Urea Related Compound 
A RS In the Standard solution (mg/mL) 

Cu = concentration of Urea in the Sampfe solution 
(mg/mL) 

Calculate the percentage of any individual unspecified 
impurity in the portion of Urea taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru = peak response of any impurity from the 
Sample solution 

r s - peak response of urea from the Standard 
solution 

Cs - concentration of USP Urea RS in the Standard 
solution 

Qi - concentration of Urea in the Sample solution 

Acceptance cnteria: 5ee Tabie 2 * Disregard any impu¬ 
rity peaks less than 0*05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Urea related compound A 

0.9 

0*1 

Urea 

1*0 


Any indiyiduat unspecified impurity 

_ 

0.1 

Totaf impurities 

— 

2,0 


5PECIFIC TESTS 

* ALCGHOL-INSOIUBLE Matter 

Sample solution: 100 mg/mL of Urea dissolved in 
warm alcohol 

Analysis: If any Insoluble residue remains, pass the Sam¬ 
ple solution through a tared filter, wash the residue and 
the filter with 20 ml of warm alcohol per 50 mL of 
Sample solution, and dry at 1 05° for 1 h, 

Acceptance cnteria: NM I 2 mg (0*04%) 

* Sterility Tests (71): Where the label States that Urea ts 

sterile, it meets the reguirements* 

* Bacterial Endotokins Test (85): Where the tabel States 
that Urea must be subjected to further processing during 
the preparation of injectable dosage forms, it contains 
NMT 0*003 USP Endotoxin Units/mg of urea. 

ADDITEONAL REQUIREMENT$ 

■ Packaging and Storace: Preserve in welhclosed contain- 
ers. Storę at 25°, excursions perrnitted between 15 D and 
30°. 

* Labeling: Where it is sntended for use in p repa ring In- 

jectable dosage forms, the label States that It is stenie or 
must be subjected to further processing during the prep¬ 
aration of infectable dosage forms. 

O USP Reference Standards (11) 

USP Endotoxin RS 
USP Urea RS 

USP Urea Related Compound A RS 
Dicarbontmidic diamide. 

C 2 H 5 N 3 O 3 103*08 


Urea for Igiieetiom 

» Urea for Injection is Urea suitable for parenterai 
use. 


Change to read: 

Packaging and sforage— Preserve as described in *Paek - 
oging and Sforage Reguirements (659), injection Packaging, 
Packaging for constitutmm (cn i-May-ana* 

USP Reference standard 5 (11)— 

USP Endotoxin RS 

Completeness of solution (641)— A 1.0-g portion dis- 
so!ves In 10 mL of carbon dioxtde-free water to yield a elear 
solution. 

Consfifuted solution— At the tlme of use, it meets the 
requiremenfs for Injectlons and implanted Drug Products (1), 
Spedfic Tests , Completeness and clarity of Solutions . 

Bacterial Endotoxm$ Test (85)— It contains not morę 
than 0.003 USP Endotoxin Unit per mg of urea* 


Change to read : 

Other reguirements—ft responds to the Identification tests 
and meets the requirements for Melting rangę , Residue on 
Ignitlon, Alcohol-insoluble mat ter, Chloripe, Sulfate, 
lan-zoi8) and Assay under Urea . It meets also the requirements 
for Sterility Tests (71), Uniformity of Dosage Units (905), and 
Labeling (7), Labels and Labeling for Injectable Products. 


Ursodiol 



392.57 

Cholan-24-oic acid, 3,7-dihydroxy-, (3a,5 PJP)-. 
3a,7/?-Dihydroxy-5/l-cholan-24-oic add [128-1 3-2]. 

» Ursodiol contains not less than 98.5 percent 
and not morę than 101.5 percent of C 24 H 40 O 4 , 
calcuiated on the dried basis. 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Ursodiol RS 

Identification, Infrared Absorption (197K). 

Melting rangę (741): between 200° and 205°. 

Specific rotafion (781 S): between 57° and 62 D * 

Test solution: 20 mg per mL, in alcohol. 

Loss on drying (731)-^Dry it at 105° for 3 hours: it ioses 
not morę than 0.5% of its weight. 














Residue on ignition (281): not morę than 0.1%, 


Detete the fołłowlng: 

*Heavy metals, Method II (231): 0.001%.* (ancy wm^ois) 

Related compounds- 

Adsorbent: 0.25-mm layer of chromatographic silica gel. 

Solvent —Prepare a mfcture of acetone and water (9:1). 

Standard solution 1— Prepare a solution of chenodiof in 
Solvent containing 600 pg per mL 

Standard solution 2 —Prepare a solution of lithocholic add 
in 5o/venf containing 20 pg per mL. 

Test so/uf/on—Prepare a solution of Ursodiol in Solvent 
containing 40 mg per ml. 

Diluted test solution —Quantitatively di lute 1 mL of the 
7esf solution with Solvent to obtain a solution having a con¬ 
centration of 40 pg per mL 

Deyeloping solvent system: a mixture of chloroform, glacial 
acetic acid, and water (85:15:0.5) 

Spray reagent: phosphomolybdic add T5, 

Procedurę —Separately apply 10 pL each of Standard solu¬ 
tion 1 , Standard solution 2, the Test solution, and the Diluted 
test solution to a thin-layer chromatographic piąte (see Thin 
Layer Chromatography under Chromatography (621)), and 
roceed as directed in the chapter, alłowing the solvent 
ont to move about three-fourths of the lenath of the piąte. 
Remove the piąte from the developing chamber, mark the 
solvent front, and atr-diy the piąte. Spray the piąte wrth 
phosphomolybdic add TS, dry at 105° for 5 minutes, and 
examine the piąte: any secondary spot in the chromatogram 
of the Test solution having the same R f value as the prinapal 
spot from Standard solution 1 is not greater in size or inten- 
sity than that obtained from Standard solution 1: not morę 
than 1.5% of chenodiol is found, No secondary spot ob- 
served in the chromatogram of the Test solution having the 
same Rt value as the pri n ci pa I spot from Standard solution 2 
is greater in size or intensity than that obtained from Stan¬ 
dard solution 2: not morę than 0.05% of lithocholic add is 
found. No other secondary spot observed in Lhe chromato¬ 
gram of the Test solution is greater in size or intensity than 
the principal spot obtained from the Diluted test solution: 
not morę than 0.1% of any other impurity is found. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (55:45). Adjust with 0.6 M phos- 
phoric acid to a pH of 3.0, Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Internat standard solution —Disso!ve an accurately 
weighed quantity of epiandrosterone in methanol to obtain 
a solution having a concentration of about 4 mg per mL. 
Dilute a portion of this solution quantitativeiy with Mobile 
phase to obtain a solution having a concentration of about 
0.8 mg per mL 

Standard preparation—D\$so\ve an accurately weighed 
guantity of USP Ursodiol RS in methanol, and dilute quan- 
titatively, and stepwise if necessary, with methanol to obtain 
a solution having a known concentration of about 4 mg per 
mL. Transfer this solution to a suitable Container, and dilute 
with Mobile phase to give a solution having a known con¬ 
centration of about 0.8 mg of ursodiol per mL. Transfer 
equal volumes of this solution and the Internal standard solu¬ 
tion to a suitable Container, and mix. 

Assay preparation ^Transfer about 100 mg of Ursodiol, ac¬ 
curately weighed, to a 25-mL volumetric fiask, dfS50lve in 
and dilute with methanol to volume. Transfer 5,0 mL of this 
solution to a 25-mL yolumetnc fiask, dilute with Mobile 
phase to volume, and mix. Transfer equal volumes of this 
solution and the Internal standard solution to a suitable Con¬ 
tainer, and mix. 


Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a differentia! refrac- 
tive index detector and a 3.9-mm x 30-cm column that 
contains packing LI. The flow ratę is about 1.0 mL per min¬ 
utę. Both the detector temperaturę and the column temper¬ 
aturę are maintained at 40 D . Chromatograph the Standard 
preparation f and record the peak responses as directed for 
Procedurę: the relative retentlon times are about 0.74 for 
ursodiol and 1.0 for epiandrosterone; the resolution, /?, be- 
tween ursodiol and epiandrosterone is not less than 3.8 (If 
the resolution specification is not met, tnerease the water 
cortent of the Mobile phase): and the rdative standard 
deviation for replicate injections is not morę than 1.0%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas^ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of in the portion of Ursodiol taken by 

the formula: 

250 C(Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Ur- 
sodiol RS in the Standard preparation ;and R u and /? 5 are the 
ratios of the ursodiol peak to the internal standard peak 
obtained from the Assay preparation and the Standard prepo- 
ration, respectlvely. 


Ursodiol Capsules 

» Ursodiol Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of ursodiol (C^hhoCh). 

Packa gin g and sto ragę— Preserve in well-cJosed eon tai n- 
ers. 

USP Reference standards (11)— 

USP Ursodiol RS 

Identification—The retentlon time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , both 
relative to the internal standard, as obtained in the Assay , 

Dissolution (711}— 

Medium: 0.05 M pH 8.4 phosphate buffer, prepared by 
mixing 250 ml of 0,2 M monobasic potassium phosphate, 
280 ml of 0.2 M potassium hydroxide, and 5 mL of 2% 
sodium lauryl sulfate solution. Adjust with 0.2 M potassium 
hydroxfde to a pH of 8.4, and dilute with water to 
1000 mL; 1000 mL. 

Aoparatus 2: 75 rpm, 
limę: 30 minutes. 

Determine the amount of ursodiol (Cz^bUO*) dissolved by 
employing the followmg method. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and 0,075 M monobasic potassium phosphate 
(50:50), Adjust with 85% phosphoric acid to a pH of 3.0. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard solution— Dissolve an accurately weighed quan- 
tity of USP Ursodiol RS, and dilute quantitatively, and step¬ 
wise if necessary, with Medium to obtain a solution having a 
known concentration equivalent to that expected In the so- 
lution under test. 

Test solution —Use a filtered portion of the solution under 
test. 

Cnromatographic system —The liquid chromatograph is 
equipped with a refractive index detector, a guard column 
that contains packing LI, and a 3.9-mm x 30-cm column 
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that contains packing LI. The flow ratę is about 1 mL per 
minutę, and the column and detector temperatures are 
mamtained at 40°. Chromatograph the Standard sołution, 
and record the peak responses as directed for Procedurę: the 
tailrng factor of the ursodioi peak is not morę than 1.7; and 
the relative standard deviation for replicate injections is not 
morę than 2 %, 

Procedure—Separately mject equal volumes (about 50 jiL) 
of the Standard s olution and the Test solution into the thro- 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Calculate the percentage of 

H ą qO 4 dissolved by the formula; 

10Q,000{ru/rs){C/W) 

in which fu and r s are the peak responses obtained from the 
Test sotudon and the Standard solution , respectively; C is the 
concentration, in mg per mL, of USP Ursodioi RS in the 
Standard solution; and W is the labeled amount, in mg, of 
ursodioi in each Capsufe. 

Tolerances —Not less than 80% (Q) of the labeled arnount 
of C 24 H.ioO^ is dissulved in 30 minule*. 

Uniform!ty of dosage iinits (905): meet the require- 
ments for Weight Vanotion. 

Assay— 

Mobile phase, InternaI standard solution , Standard prepara- 
tion, and Chromatographic system —Proceed as directed in 
the Assay under UrsodioL 

Assay preparation —Accurately weigh the contents of not 
fewer tnan 20 Capsules, and mix. Transfer an accurately 
weighed portion of the powder, eouivalent to about 
200 mg of ursodioi, to a 50-mL vofumetric fiask. Add about 
40 ml of methanol, and sonicate for about 15 minutes, Coo! 
the mixture to room temperaturę, dilute with methanol to 
volume, and centrlfuge a portion of thls mixture, Transfer 
5,0 mL of the elear supernatant to a 25-mL vo!umetric fiask, 
and dilute with Mobife phase to vofume, Transfer equal 
amounts of this solution and the Internal standard solution to 
a suitable Container, mfx, and filier* 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation rnto 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of ursodioi (C 24 H 40 O 4 ) in the portion of Capsules 
taken by the formula; 

200(Cs/Cu)(RofRs) 

in which Cs and Cu are the concentrations, in mg per mL, of 
ursodioi in the Standard preparation and the Assay prepara¬ 
tion, respectivelv; and Ru and R$ are Lhe ratios of the ur~ 
sodiol peak to tne internal standard peak obtained from the 
Assay preparation and the Standard preparation , respectively. 


Ursodioi Compouncled Orał Suspension 

DEFINITION 

Ursodioi Compounded Orał Suspension contains NLT 90.0% 
and NMT 110.0% of the labeled amount of ursodioi 

(C 2 .,H40O4). 

Prepare Ursodioi Compounded Orał Suspension 50 mg/mL 
as fotlows (see Pharmaceuticai C ompounding—Nonsterile 
Preparations (795)), 


Ursodioi tabjets-* equivatent to 

5 Q of ursodtol 

Yehider a 1:1 mixture of Ora-Sweet/* (sugar-free) 
and Ora-Pi u s b a suffident quantitv to make 

100 mL 


■ Urso 250-mg tablets, Axcan Pharma U.S, Inę., Birmingham, AL 
^ Paddock Laboratories, MjnneapoNs, MN. 


Calculate the required quantity of each ingredient for the 
total amount to be prepared. Place the required number 
of Ursodioi tablets in a suitable mortar, and comminute to 
a fine powder, Add the Vehide in smali portions, and tritu- 
rate to make a smooth pastę. Add inereasing volumes of 
the Vehide to make an ursodioi llquid that is pourable. 
Transfer the contents of the mortar, stepwise and quan- 
titatively, to a calibrated bottle, Add enough of the Yehicle 
to bring to finał volume, and mrx well. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol and 0,01 M dihydrogen po- 
tassium phosphate buffer (75:25). Adjust with dilute 
phosphoric add to a pH of 5.25. Filier, and degas. 
Standard solution: 1,25 mg/mL of USP Ursodioi RS in 
methanol 

Sample solution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Prepare 1.25 mg/mL of ursodioi 
from Orał Suspension and methanol, and centrifuge, 
Chromatographic system 
(See Chromałography (621), System Suitability.) 

Modę: LC 

Detector: UV 201 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.2 mL/min 
Injeetion volume; 15 pl 
System suitability 
Sample: Standard solution 

[Notę—T he retentfcm time for ursodioi is about 7 min,] 
Suitability reguirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Sam pies: Standard soiution and Sampie sotudon 
Calculate the percentage of the labeled amount of ur- 
sodiol (C 24 H 40 O 4 ) in the portion of Orai Suspension 
taken: 

Resuft - (rjri) x (Cs Ku} x 100 

r 0 - peak response from the Sample solution 

fi = peak response from the Standard solution 

Cs = concentration of USP Ursodioi RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of ursodioi in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

5FEC1F1C TESYS 

* PH (791): 4.0-5.0 

ADD1TIONAL REQUIRHMENTS 

* Packaging and Storage: Package in tight, light-resistant 

containers. Storę in a refrigerator or at controlled room 
temperaturę. 

* Bsyond-Use Datę: NMT 90 days after the datę on which 

it was compounded when stored in a refrigerator or con¬ 
trolled room temperaturę 

* Labeling; Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 
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• USP Reference Stanoards (11) 
USP Ursodiol RS 


Ursodiol Tablets 


Column efficiency: NLT 1600 theoretical plates 

Tafling factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sampfe soiution 
Calculate the percentage of C&Hąq0 4 in the portion of 
Tablets taken: 


DEFINITtON 

Ursodiol Tablets contain NLT 90.0% and NMT 110.0% of 
the fabeled amount of ursodiol (C^H-toO*). 


IDENTIFICATION 
* Thin-Layer Chromatography 

Standard soiution: 1 mg/mL of USP Ursodiol RS in 
methanol 


Sample soiution: Transfer a quantrty of finely powdered 
Tablets, equivalent to about 25 mg of ursodiol, to a 
conical fiask. Add 25.0 011 of methanol, and mix for 20 
min. Centrifuge this soiution for 10 min at 4000 rpm, 
and use the elear supematant. 

Chromatographic system 
(See Chromotograpny (621), Thin-Layer C hromato- 
graohy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographfc silica 
gei rnixture activated for at least 4 h at T05° 
Application volume: 25 pL 
Developing solvent system: Chloroform, acetone, 
and acetk acid (7:2:1) 

Spray reagent: Dissofve 2.5 g of phosphomofybdic 
acid in 50 mL of gladal aeetic acid. Aad 2.5 mL of 
concentrated sulfuric add, and mix welL 
Analysis: Proceed as directed for Chromatography (621), 
Thin-Layer Chromatography, Aliow the chromatogram to 
develop until the solvent front has moved about three- 
fourths of the length of the piąte. Spray the piąte 
lightfy with Spray reagent. Dry the piąte by heatina at 
105° for about/min y 

Acceptance criteria: The principal indigo-colored spot 
of tne Sampfe soiution corresponds in color and in R F 
value to thal of the Standard soiution . 


ASSAY 
• Procedurę 

Mobile phase: Methanol, water, and phosphoric acid 
(77:23:0.6) r 

Internal standard soiution: 3.75 mg/mL of propylpara- 
ben in Mobtfe phase 

Standard soiution: 3.75 mg/mL of USP Ursodiol RS in 
Internal standard soiution 

Sample soiution: Wetgh and finely powder 20 Tablets. 
Transfer an accuratefy weighed portion of the powder, 
equivalent to about 37.5 mg of ursodiol, to a glass- 
stoppered conical fiask. Add 10.0 mL of Internai stan¬ 
dard soiution, and shake by mechantcal means for 15 
min. Sonicate at 40 d for an additional 15 min, and 
filter. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: Differential refractive index 
Detector temperaturę: 40 a 
Cofumn: 4.6’mm x 25-cm; packing L7 
Flow ratę: I mL/min 
Injection size: 10 pL 
System suitability 
Sample: Standard soiution 

[Notę—T he relative retention times for propylparaben 
and ursodiol are 0.73 and 1.0, respectwely.] 

Suitability requirements 
Resolution: NLT 3.0 between ursodiol and 
propyfparaben 


Result = (Ru/Rs) X (Q/Cy) x 100 

Ru =5 ratio of peak responses from the Sampfe 
soiution 

Rs = ratio of peak responses from the Standard 
soiution 

Cs = concentration of the Standard soiution 
(mg/mL) 

Cu = nominał concentration of the Sampfe soiution 
(mg/mL) 

Acceptance criteria: 90.0%~110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: Simulated intestinal fluid TS, prepared with- 
out panereatin and adjusted with 0.1 N sodium hydrox- 
ide or 0.1 N hydrochloric add to a pH of 8 . 0 ; 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Mobile phase: Methanol, water, and phosphoric add 
(77:23:0.6) K F 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter. 

Standard soiution: USP Ursodiol RS in Medium 
Chromatographic system 
(See Chromatography (62 1 ), System Suitability.) 

Modę: LC 

Detector: Differential refractive index 
Detector temperaturę: 40° 

Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection size: 25 j.iL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Column efficiency: NLT 1600 theoretical plates 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Tolerances: NLT 80% (Q) of the labeled amount of 
C 24 H 40 O 4 is dissolved. 

• UNIFORMITY OF Dosace Units (905): Meet the 

reguirements 

IMPURITIES 
Organie Impurities 

* Procedurę 

Standard soiution A: 20 |ig/mL of USP Ursodiol RS in 
methanol 

Standard soiution B: 10 pg/mL of lithocholic acid in 
methanol 

Standard soiution C: 300 fig/ml of chenodeoxycholic 
acid rn methanol 

Sample soiution: Transfer a ciuantity of finely pow¬ 
dered Tablets, equivalent to aoout 250 mg of ursodiol, 
to a conical fiask. Add 25.0 mL of methanol, and mix 
for 20 min, Centrifuge this soiution for 10 min at 4000 
rpm, and use the elear supernatant. 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture, acth/ated for at least 4 h at 105° 
Application vo!ume: 25 jiL of Standard Solutions Ą B t 
and C; 50 pL of the Sampfe soiution 


USP Monographs 




Developing solvent system: Chloroform, acetone, 
and acetic add (7:2:1) 

Spray reagent: Dissolve 2.5 g of phosphomofybdic 
acid in 50 mL of gladal acetic add. Aad 2.5 mL of 
concentrated suffuric add, and mix welL 
Analysis: Proceed as directed for C hromatogrophy 
(621), Thin-Loyer Chromatography . Spray the piąte 
lightly with Spray reagent * Dry the piąte by heating at 
105° for about 7 min. 

Acceptance criteiia: The spot due to lithocholic acid 
from the Sample solution , if present, is not greater In 
size and intensity than that from Standard solution B 
(0.05%). The spot due to chenodeoxycholic acid from 
the Sample solution, if present, is not greater in size and 


intensity than that from Standard solution C (1.5%)* No 
other unidentrfied spot in the Sample solution is greater 
in size and intensity than the spot from Standard solu¬ 
tion A (0.1%). 

ADD1T10NAL REQUIREMENT5 

o Packaging ano Storage: Preserve in welhdosed contain- 
er$, and storę at a temperaturę between 20° and 25°. 

* U5P Reference Standaros (11) 

USP LJrsodiol RS 


Vaccinia Immune Globulin 


» Vaccinia Immune Globulin conforms to the reg- 
ulations of the FDA concernlng biologics (see Bio¬ 
logia (1041)). It is a sterile, nonpyrogenic solu- 
tion of globulins derived from the blood plasma 
of adult human donors who have been immu- 
nized with vaccinia virus (Smallpox Vaccine). It is 
standardized for viral neutralizing activity in eggs 
or tissue culture with the U.S. Reference Vaccinia 
Immune Globulin and a specified vaccinia virus. 

It contains not less than 15 g and not morę than 
18 g of protein per 100 mL, not less than 
90.0 percent of which is gamma globulin. It con¬ 
tains 0.3 M glycine as a stabilizing agent, and 
contains a suitable antimicrobial agent. 

PackagJng and storage—Presen/e ai a temperaturę be- 
tween 2° and 8°. 

Expiration datę—The expiration datę is not later than 3 
years after datę of tssue, 

Labeling—Label it to State that it is not intended for intra- 
venous injectron. 


Valacydovir Compounded Orał 
Suspemslon 

DEFINITION 

Valacydovir Compounded Orał Suspension contains NLT 
90.0% and NMT 110,0% of the labefed amount of vala- 
cydovir (ĆuhboNaO^. 

Prepare Valacydovir Compounded Orai Suspension 50 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster- 
iie Preparations (795)). 


Valacvdovir tablets 3 eauiva!ent to 

5 g of 
valacvclovir 

Vehrde: a 1 :t mixture of Ora-Sweet b (regułar 
or sugar-free) and Ora-Plus b , a sufficient 
auantily to make 

100 mL 


a ValtreJ< 500-mg tabteu, Glaxo Welkome Irtc., Research Triangle Park, NC. 
u Paddock Laboratories, Mfnneapolls, MN. 


Calculate the required quantity of each ingredient for the 
total amount to be preparecl Place the required number 
of Valacydovir tablets in a suitable mortar, and comminute 
to a fine powder. Add the Vehkte in smali portlons, and 
triturate to make a smooth pastę. Add rncreasinp volumes 
of the Vehide to make a vafacydovir liquid that is 
pourable. Transfer the contents of the mortar, stepwise 
and quantitatively, to a calfbrated bottle. Add enough of 
the Vehicie to bring to finał yofume, and mix welL 

ASSAY 
• Procedurę 

Mobile phase; Acetonitrile and 5.0 mM sodtum acetate 
(1:99). Adjust with 6 N hydrochloric add to a pH of 
3.0, Fifter and degas, 

Difuent: 5.0 mM sodium acetate, adjusted with 6 N hy¬ 
drochloric add to a pH of 3.0 

Standard solution: Dissolve an appropriately wejghed 
amount of USP Valacyclovir Hydrochloride RS in Diluent 
to be equivalent to 0.2 mg/ml of valacyclovii\ 

Sample solution: Shake thoroughly by hand each bot- 
tle of Orał Suspension. Prepare 0.2 mg/ml of vala- , 


cydoMrfrom Orał Suspension and Diluent. Pass through 
a nylon filter of 0.22-pm porę size. 

Chromatographic system 
(See Chromatogropny (621 ), System Suitabitity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 3.0 mL/min 
Injeotion volume: 10 |iL 
System suitabtlity 
Sample: Standard solution 

[Notę—T he retention trme for valacydovir hydrochlo¬ 
ride is about 14 min.] 

Suitability reguirements 

Relative standard deviation: NMT 2,0% for replicate 
injections 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of vala- 
cydovir (CiaN^NaCh) in the portion of Orał Suspension 
taken: 

Result = (ru/r$) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C s ~ concentration of USP Valaeyclovir 

Hydrochloride RS in the Standard solution 
(mcj/mL) 

C u = nominał concentration of valacydovir in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%^110.0% 

SPECIFIC TFSTS 

* PH (791): 3.2-4.3 

ADDJTIONAL REQUIREEVIENT5 

* Packagtng and Storage: Package in tight, light-resistant 
glass containers. Storę in a refrigerator, 

* Bevond-Us£ Datę: NMT 14 days after the datę on which 

it was compounded w hen sto red in a refrigerator 

* Labeling: Labei it to indicate that it is to be wdl shaken 

before use, and to State the Beyond-Use Datę. 

* USP Reference Standards (11} 

USP Valacyclovir Hydrochloride RS 


Valacyclovir Tablets 

DEFINITION 

Valacydovlr Tablets contain an amount of Valacydovir Hy- 
drochlonde equivalent to NLT 90.0% and NMT 110.0% 
of the labeled amount of valacyclovir (CuH^HAi). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution i, as 
cbtained in the Assay , 

* B. Identification Tests—General, Chloride (191): Meet 

the reguirements 

ASSAY 

* PROCEDURĘ 

Diluent: 0.1% (v/v) phosphonc acid in water 
Mobile phase: Methanol and Diluent (5:95) 

Standard solution; 0.1 mq/mL of USP Valacydovir Hy* * 
drochloride RS in Diluent. [Notę—USP Valacyclovir Hy- 
drochloride RS contains a detectable guantity of 
D-va la cyc tov i r.] 

Sample solution: Transfer NLT 5 Tablets into a suitable 
volumetric fiask, and add 0.1 M hydrochloric acid (ap- 
proximately 80% of the volume of the fiask). Mechani- 
cally shake the sample until the Tablets disintegrate into 
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a fine suspension (60 min), and sonicate for 10 min. 
CooJ to ambient temperaturę, dilute with 0.1 M hydro¬ 
chloric add to voiume, and mix to obtatn a solution 
havtng a concentration of 2*5 mg/mL Dilute a portion 
of the sam ple with Diluent to obtain a nominał concen¬ 
tration of 0,1 mg/mL of valacyclovir, and mix* Pass a 
portion of this solution through a membranę filter of 
0.45-|im or finer porę size, and use the filtrate, 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4~mm x 15-cm; 5-jim packing L66 
Column temperaturę: 1 G c 
Flow ratę: 0*75 mL/min 
Injection vo!ume: 10 pl 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 13 between the D-vaiacydovir and 
valacydovir peaks 

Tarling factor: NMT 2.0 for the va!acyclovir peak 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the iabeled amount of vala- 
cyclovir (CuFUNtAi) m the portion of Tablets taken: 

Result = (fu/h) x (Ci/Cu) x (Mn/Mrj) x 100 

fu - peak response from the Sample solution 

fi - peak response from the Standard solution 

Cj - concentration of USP Valacyclovtr 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of valacydovir in the 
Sample solution (mg/mL) 

Mn - molecular weight of valacyclovir, 32434 
Mr 2 = molecular weight of valacydovir 
hydrochloride, 360*80 
Acceptance criteria: 90*0%-110*0% 

PERFORMANCE TEST5 
• DlSSOLUTION (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Diluent: Prepare as directed in the Assay * 

Mobiie phase: Acetonitrile and Diluent (5:95) 

Standard solution: Prepare a solution in Diluent cort- 
talning USP Valacyclovir Hydrochloride RS equivalent 
to 0*044 mg/mL of valacyclovir free base. 

Sample solution: Pass a portion of the solution under 
test through a sukable filier of 0*45-pm porę size, DL 
lute with Diluent to obtain a finai concentration of 
about 0*044 mq/mL of valacyclovir free base eonsider- 
ing complete cfissolution of the Tablet label clalm* 


Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4*6-mm x 5-cm, 5-pm packing LI 
Flow ratę: 2.0 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reouirements 
Tarling factor: NMT 2,0 
RelatJve standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the Iabeled amount of 
valacyciovir (C^H^NeCh) dissolved: 

Result - (rjrfi x Qx Vx (Mn/Ma) x (1/L) x D x 100 

r u = peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs - concentration of USP Valacyclovir 

Hydrochloride RS in the Standard solution 
(mg/mL) 

V = volume of Medium , 900 mL 

Mn = molecular weight of valacyc!ovir, 324.34 
- molecular weight of valaeyelovir 
hydrochloride, 360,80 
i ~ label ciaim (mg/Tablet) 

D = dilution factor of the Sample solution 

Tolerances: NLT 75% (Q) of the Iabeled amount of 
vaiatyolovir (CuHaoNeCL*) is dissolved* 

Test 2: if the product complles with this test, the label- 
ing indicates that it meets USP Dlssolutlon Test 2, 
Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 
Instrumental conditrons 
(See Uitramiet-Vislble Spectroscopy (857),) 

Analytical wavelength: 252 nm 
Celi: 0.02 cm 
Blank: Medium 
Standard solution 

For Tablets Iabeled to contain 500 mg: 0,6 mg/mL 
of USP Vaiacyclovir Hydrochloride RS in Medium * A 
smali volume of metnanol, not exceeding 5% of the 
finał volume, may be used to help solubnize 
valacyclovir. 

For Tablets Iabeled to contain 1000 mg: 1.2 mg/mL 
of USP Valacyclovir Hydrochloride RS In Medium . A 
smali volume of methano!, not exceedinq 5% of the 
finał volume, may be used to help śolubrfize 
valatyclovir. 

Sample solution: Pass a portion of the solution under 
test through a filter of 0*45-pm porę size. Discard the 
first 3 mL of sample filtrate. 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the Iabeled amount of 
va!acyclovir (CnH^Nfid,) dissolved: 

Result - (ru/fs) x Cj x V x (Mn/Mu) x (1/L) x D x 100 

^ - absorbance of the Sample solution 

r 4 = absorbance of the Standard solution 

Cs = concentration of USP Valacydovir 

Hydrochloride R5 in the Standard solution 
(mg/mL) 

V - vo!ume of Medium , 900 mL 

Mrt - molecular weight of valacyclovir, 32434 
H* = molecular weight of valacyclovir 
hydrochloride, 360.80 
i = label ciaim (mg/Tablet) 

D - dilution factor of the Sample solution 
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Tolerances: NLT 80% (Q) of the labeled amount of 
valacyclovir (CtbH^N^O^) is dissofved. 

• Uniformity of Dosage Units (905) 

Procedurę for content unłformity 
[NOTĘ—Ali of the coneentrations are expressed as vala- 
cyclovir free base.] 

Diluent: Prepare as directed in the Assoy, 

Mobile phase: Acetonitrile and Diluent (5:95) 

Standard sofution; Prepare a solution of USP Vala- 
cyclovir Hydrochloride RS, equivalent to 0,04 mg/ml of 
valacydovir, in DHuent 

Sampfe sofution: Transfer 1 Tablet into a suitabfe volu~ 
mętne fiask, Add Diluent (approximately 60% of the 
volume of the fiask), and meehanically shake the sam- 
pies until the Tablet disintegrates into a fine suspension, 
and sonicate for 10 min. Cool, dilute with Diluent to 
volume, and mix. Dilute a portion of each sample with 
Diluent to obtain a nominał concentration of 0.04 mg/ 
mL of yalacyclowT. Pass a portion of each sample 
through a membranę frlter of 0,45-pm porę size, and 
use the filtrate. 

Ghromatographk system and System suitability: Pru- 
ceed as directed in Dhsolution, Test 7. 

Analysis 

Sarrtpfes: Standard solution and Sampfe sofution 
Calcu la te the percentage of the labeled amount of vala- 
cyclovir (CibHjoN^O^) in the portion of Tabiets taken: 

Result = (fu/fs) x (Cs/Cu) x (Air/M*) x 100 

r 0 = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C% = concentration of USP Valacydovir 

Hydrochloride RS in the Standard solution 

(mg/mL) 

Cu = nominał concentration of valacydovir in the 
Sample solution (mg/mL) 

M rf = molecular weight of valacydovir, 324.34 
M t2 = molecular weight of valacydovir 
hydrochloride, 360,80 

Acceptance critena: Meet the requirements 

IMPURITIES 

• 0RGANIC IMPURITIES 

Diluent, Mobile phase, Standard solution, Sampfe so- 
lutton, Chromatographic system, and System suitabil- 
ity: Proceed as directed in the Assoy, 

Analysis 

Sam pies: Standard sofution and Sample solution 
Calculate the percentage of D-valacyclovir and acyc!ovir 
in the portion of Tablets taken: 

Result = (WcO x (Cs/Cu) x (M fJ /M t2 ) X {1/0 x 100 

r u = peak response of D-valacyclovir or acyclovir 
from the Sampfe solution 
rs - peak response of USP Valacydovir 

Hydrochloride RS from the Standard solution 
Cs - concentration of valacyclovir hydrochloride in 
the Standard solution (mg/mL) 

C u = nominał concentration of valacyclovir in the 
Sample sofution (mg/mL) 

M,t - molecular weight of valacydovrr, 324.34 
M ,2 = molecular weight of valacydovir 

hydrochloride, 360,80 

F = relatfve response factor (see labie 1) 

Acceptance criteria 
lndlvidual impurities: See Table L 


Table I 


Name 

Relative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NWIT f%> 

D-Valacvclovir a 

0.82 

1.0 

__ 

Acyc^ir 1 * 

0.56 

1.4 

2.5 


DAtaline, 2-[(2-amino-C6 dfhydro-6-oxD-9H-purfn-9-yl)methoxy] ethyl es¬ 
ter, monohydrochloride. [Notę— This is a proeess impurity,] 

* 2*Ami no-9-[(2-hy d roxy e lhoxy )meihy I ] 1,9 -dihy dro-ó W- puri n ■ 6-one 

(«ydovir), 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. 

* LABEUNG: When morę than one Dissolution test is given, 
Lhe labeling States the test used only if Test 1 Is not used, 

* USP Reference Standard* (11) 

USP Valacydovir Hydrochloride RS 


Valacyclovir Hydrochloride 



C,iH«N 6 0^ ■ HCI 360.80 

L-Valine, 2-[(2-amino-1,ó-dihydro-6-oxo-9H-purin- 
9-yl)methoxy] ethyl ester, monohydrochlonde; 

L-Vallne, ester with 9-[(2-hydroxyethoxy)methyf]guantne, 
monohydrochlonde [124832-27-5]. 

DEF1NITTON 

Valacyclovir Hydrochloride contains NLT 95.0% and NMT 
102.0% of CnHjoNfcCh* HCI, calculated on Lhe anhydrous 
and sofvent-free basis, 

IDENTIFICATION 

• A. INFRAREP ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy* 

• C Identification Tests— General, Chloride (191) 

Sample solution: 50 mg/mL in water 
Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Mobile phase: Methanol, water, and perchloric add 
(1: 19:0,1) 

Standard solution: 0.5 mg/mL of USP Valacydovir Hy¬ 
drochloride RS in 0.05 M nydrochlonc add. [NOTt—USP 
Valacyciovir Hydrochloride RS contains a detectable 
quantity of D-valacyclovir.] 

Sample solution: 0,5 mg/ml of Valacyclovir Hydrochfo- 
ride in 0.05 M hydrochloric add 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 15-cm; 5-pm packing L66 

Column temperaturę: 10° 

Flow ratę: 0.75 ml/min 
Injection size: 10 pL 
System suitability 
Sample: Standard s olu tion 
Suitability reguirements 

Resolution: NLT 2.0 between valacyclovir hydrochlo¬ 
ride and D-valacyclovir 
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Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of valacyclovir hydrochlonde 
(C 13 H 20 N&O 4 ■ HCI) in the portion of Valacyclovtr Hydro- 
chfortde taken: 

Result = (nAs) x (Cs/G;) x 100 

r y “ peak response of va!acyclovrr from the Sample 
soiution 

r s - peak response of valacydovir from the 
Standard solution 

Ci = concentration of USP Valatydovir 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Valacyclovir Hydrochloride in 
the Sample solution (mg/mL) 

Aeceptance crlterla: 95 ,Q%- 102 . 0 % on the anhydrous 
and solvent-free basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% on a 2-g sample 


Detete the following: 

*• Heaw Metals, Method II <231); NMT 20 ppm* f omcian- 

Iaiv2ma> 

* Limit of Palladium (if present) 

{See Plasma Spectrochemistry (730).) 

Diluent: Waler and nitric acid (99.8: 0.2) 

Blank solution: Diluent 

Standard Solutions: Dilute with Diluent any commer- 
cialiy available standard stock solution of 1 mg/mL of 
palladium to prepare the following Solutions: 0.03 pg/ 
mL, 0.19 pg/mL, 0.30pg/mL, 0.38j.tg/mL, 0.75 pg/mL, 
and 1.13 pg/mL of palladium. 

Sample solution: 30 mg/mL of VaJacyclovir Hydrochlo¬ 
ride in Diluent 

Analytical wavelength: 340.458 nm 
Spectrophotometric system: Use a suitable standard 
mductively coupled pfasma-optical emission spectra- 
photometric system, and construct a cahbration curve. 
System suitability 

Sam pies: Blank solution and Standard Solutions 
Suitability reguirements 

Relative standard deviation: NMT 10.0%, Standard 
Solutions 

Correlation coefficient: NLT 0.995, Blank solution 
and Standard Solutions 
Analysis 

Samples: Blank 50 /uf/on and Sample soiution 
Calculate the concentration of palladium using the cali¬ 
bration curve corrected for the emission response of 
the Blank solution and sample weight. Calculate the 
amount of palladium in the Valacydovlr Hydrochloride 
taken to prepare the Sample 50 /uf/on. 

Aeceptance enteria: NMT 10 ppm 

* Organic Impurities, Procedurę i (for related compounds 

E, F, and G) 

Developing soivent: Methylene chforide, methanol, 
tetrahydrofuran, and ammonia solution (54:34:12:3) 
Standard stock solution: Transfer 5 mg each of USP 
Valacydovir Related Compound D RS and USP Vala- 
cyclovir Related Compound G RS, 10 mg of USP Vala- 
cydovir Refated Compound E RS, and 8.4 mg of USP 
Valacyclovir Related Compound F RS into a 10-mL volu- 
metric fiask. Add 2 mL of water with swirljng, followed 
by 6 mL of alcohol, and sonicate for 20 min. Allow to 
cool, and dilute with alcohol to volume. 

Standard Solutions: Transfer 1.0 and 0.5 mL of the 
Standard stock solution into two sępa ratę 10-mL voiu- 
metrie fiasks. Dilute the solution In both flasks with al- 
cohoJ to volume. 


Sample solution: Transfer 250 mg of Valacyclovir Hy¬ 
drochloride into a 5-mL yolumetric fiask. Add 2 ml of 
water, and sonicate for 20 min to dlssolve, Add alcohol 
to about 95% volume of the fiask. Cool, and dilute with 
alcohol to volume. Pass through a suitable filter of 0.45- 
j.im porę size. 

Chromatographic system 
(See Chromalograpny <621), System Suitability .) 

Modę: TLC 

Detector: UV, long and short wavelength 
Platę: TLC piąte coated with a 0.25-mm layer of chro- 
matographk silica gef mixture. Prewash the piąte with 
methanol. 

Developlng distance: NLT 7 cm from the origin 
Application size: 4 pL 
Analysis 

Samples: Standard 50 /uf ions and Sample soiution 
Develop the piąte to the specified distance. Remove 
the piąte from the solvent cham ber, a nd allow to dry. 
Examine the piąte under $hort-wavelength UV light, 
and visually estimate the vaiacyclovir related com¬ 
pounds E and G in the sample using the appropriate 
standard spots. The chroma tog rams obtalned with the 
Standard Solutions each show tnree clearly separated 
spots due to valacyclovir related compounds D, E, and 
G. Spray the piąte with 0.01% fluorescamine in ethyl- 
ene dicnloride, and examine the sprayed piąte under 
lonq-wavelength UV light to estimate the leve! of vala- 
cycFovir related compound F in the sample using the 
appropriate standard spot The re!ative R f values and 
Irmits for each impurity are provided in Table L 
Aeceptance criteria: See Table 7. 


Tobie 1 


Name 

Rtlithi 

R, 

Value 

Aeceptance 

Criteria, 

NMT 

VaIacyclovir hydrochloride 

1 

_ 

Valacvdovir related compound D J 

Tl 

_ 

Valacydovir related comoound E b 

1.3 

0.2 

Valacydovir related comoound F c 

F8 

0.1 

Va!acvdovir related comoound C d 

T9 

0.05 


* Jhh impurity ts quantitated using Procedurę 2 , 
b 2-( (2-Ann no-ć-oxo-1,6-d ihyd ro-9 H-p u rin -9-y l)methoxy ] ethy I N-[(bem y I- 
oxy>carbony i]a-val inate. 

E 2-HydraxyethyU-valinate. 

43 N H N-DiTTiethy|pyfidin-4'amine. 

• organic impurities, procedurę 2 

Solution A: 0.3% w/w trifluoroacetlc acid solution in 
water 

Solution B: 0.3% w/w trifluoroacetlc acid solution in 
methanol 

Diluent: Alcohol and water (1:4) 

Mobile phase; See Tobie 2. 


Table 2 


Time 

Sglutron A 

Solution B 

(min) 

(%) 


0 

90 

10 

5 

90 

10 

35 

60 

40 

35.01 

90 

10 

45 

90 

10 


System suitability solution: 0.4 mg/mL of USP Vała- 
cyclovir Hydrochloride RS, 0.8 pg/mL of USP Vala- 
cyclovir Related Compound C RS, and 1.6 pg/mL of 
USP Acyclovir Related Compound A RS In Diluent 
Sample solution: 0.4 mg/mL of Valacyclovir Hydrochlo¬ 
ride in Diluent 


















Chromatographk system 

(See Chromatograpny (621), System Su i to bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4.6-mm x 25-cm; 5-fim packing L11 
Coiumn temperaturę: 15° 

Flow ratę: 0,8 mL/min 
Injection size: lOpL 
System suitability 
Sample: System suitability solution 
Resolution: NLT 1.5 between valacyclovir and vala- 
cyclovtr related compound C, and NLT 1.5 between 
valacyclovir related compound C and acyclovir related 
compound A 

Tailing faetor: NMT 1.5 for the valacydovir hydro- 
chlonde peak 
Analysls 

Sample: Sample solution 

Calculaie the percentage of each indivtdual impurity in 
the portion of Valacyc1ovlr Hydrochloride taken: 

Result = (r u /r r ) x 100 

fu - peak response of any impurity in the Sample 
solution 

r T = sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Table 3. 


Table 3 


Name 

RdatN 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Guanine fnear solvent front)* 13 

0.31 

_ 

Acvclovir at 

0.42 

_ 

Acvdovrr alanłnate* 

0.54 

0.2 

Valacvclovlr 

T .00 


Valacvdovfr related compound O 

1.00 

0.3 

Acvdovir related compound A* 1 

1.09 

__ 

Valacydovir related compound I>5 

1.17 

0.5 

Acyclovtr isoleucinate h 

1.30 

0 2 

N-Formvl valacvclovir 

1.61 

0.8 

Guaninyl vaIacyclovid 

1.66 

0 2 

Bis yalacvdovir k 

2.0 

0.3 

Anv unsoecified impurity 

— 

0.1 


4 This impurity is quantitated by tbe Procedurę 3 method. 
b 2-Amino-! H-puriiv6(9H)-<ine (guanine). 

4 94(2-Hydroxyeihoxy)rnethyl]guanme £acydovir). 
ri 9-[(2“Hydroxyethoxy)methyl]guanine L-alanina te. 

c 2-t(2-Amino-ó-oxo-1 / 6‘dibydro-9H-purln-9-yl)methoxy]ethyl N-nrwthyR- 
va II na te. 

f 2-[(2-AminO'6‘OXQ-1 ,6-dihydn>9W‘punn-9-yl}methoxy)ethyl acetale, 

» 2-[{2'Amino-6-oxo-l ,6-dihydro-9H-purin-9-yl)methOxy]eiiiyl N-ethyR- 
va!inate. 

11 9-[(2-Hydroxy eth oxy)me I hy 1] g u a n i ne L- i soleudnate. 

1 9-[(2-Hydroxyethoxy)methylJguanir>e M-formyl-L-valinate. 

I [NRCuanine-N J -yt)methy t] -9- [(2-hydroxyethoxy}methy I] gu an i ne i* 
yaNnate, 

k 2,2XMethyJenebis[imino(6^xo4 ,ó-dihydro-9ft-purine~9,2- 
diyl) methylen oxy]] d fe tby 1 d f(i-va H na te). 

• Organic Impurities, Procedurę 3 

Mobile phase, Standard solution, Sample solution, 
and Chrornatographic system: Proceed as drrected in 
the Assay, 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each individua! impurity in 
the portion of Valacyclovir Hydrochloride taken; 

Result = (rufts) x ( C s /C u ) x (1 /0 x 100 


ru ~ peak response of guanine plus acyclovir ar 
acydovir acetate or D-valacyclovir from the 
Sample solution 

rj - peak response of valacyclovir from the 
Standard solution 

Q = concentration of USP Valacyclovir 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Ot = concentration of Valacyclovir Hydrochloride in 
the Sample solution (mg/mL) 

F - relative response faetor (see Table 4) 
Acceptance criteria: See Table 4. 


Table 4 


Name 

Relative 

Re tent i on 

Time 

Relath/e 

Response 

Faetor 

Acceptance 

Criteria, 

NMT 

Guanine and 
acvdovir s ' 6 

0,18 

1.51 

2.0 

AcydovŁr related 
compound A* 

0.42 

1.12 

0.2 

D-yalacydoyir" 

0.S5 

1.0 

3.0 

Valaovdavir 

1,0 

— 

— 


J 2-Amlno*1 H-purtn-6(9H)-oue (guanine). 
h 94(2-Hydroxyethoxy)methyl]guanine {acyclovir). 
c 24(2-Amino*6*oxo-1 ,6-dihydro-9tf'purin-9-yl)metfioxy]ethy( acetate. 
^DAfaline, 2-[(2-amino-l ł 6-dihydrO'6-DXo-9H-purir!-9-y?)meUiOxy] ethyj e$- 
ter, mon o hydrochloride. 

Total organie impurities: NMT 5,0% for the sum of 
all impurities from Organie Impurities , Procedures } t 2 t 
and 3 

SPECIFIC TESTS 

* WATER Determination, Method I (921): For the anhy- 

drous form: NMT 2.0% (200 mg of sample); if labeled as 
the hydrous form: 5.0%-11.0% 

ADDKTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight eontainers, 

and storę at a temperaturę below 30°. 

* Labeung: Where it is the hydrous form, the labeł so 

indicates. 

* USP Reference Standard* (11) 

USP Acyclovir Related Compound A RS 
[Nott —USP Acycfovir Related Compound A AS is 
equivaSent,] 

2*[(2-Amino-6-oxo-1,ó-dihydro-9tf-purin“9-yl)metlv 
oxy]ethyl acetate. 

CioHuNsO, 267.24 
USP Valacydovir Hydrochloride RS 
USP Valacyclovir Related Compound C RS 
2-[(2-Amino-6-oxo-l,6-dihydro-9H-purin-9-yl)meth- 
oxy]ethyl A/-methyl-L-valinate hydrochloride. 
CnflaNfiO^ ■ HCt 374.82 
USP Valacydovir Related Compound D RS 
2-[(2-Amino-6-oxO“1,6“dihydro-9H-purin-9yl)meth- 
oxy]ethyl A/-ethyl-L-valrnate. 

Ci 5 fl 24 N*Ch 35239 
USP Valacyclovir Related Compound E RS 
2-[(2-Amino-6-oxo-1,6-dihydro-9H-purin-9-yl)meth- 
oxy]ethyl /V-benzyloxy)carbonyi]-L-valmate. 

C2iH 26 N 6 0 6 458.47 

USP Valacyclovtr Related Compound F RS 
2-Hydroxyethyf vafinate para-toluenesulfonate salt. 
C 7 Hi S N0 3 .C 7 H a 03S 333.40 
USP Valacydovir Related Compound C RS 
W y N-Dimethy Ipy ridin-4-am ine. 

C?HtdN 2 122.17 
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Vałqanciclovir Tablets 

DEFINITION 

Va!ganddovEr Tablets contain NIT 93*0% and NMT 105.0% 
of the labeled amount of valganddovtr (CnHaaNeOs), 

IDENTIFICATION 

* A* Ultraviolet Absorpuon (197U) 

Sample solution: 10^g/mL in 0,001 M hydrochlork 
acid 

Waveiength rangę: 200-350 nm 
Medium: 0.001 M hydrochioric add 
Acceptance criteria: Meet the requirements 

* B. The retention time of the diastereomerk peaks of the 
Sample solution corresponds to that of the Standard solu- 
tion , as obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: Dilute 2.5 ml_ of Iriethylamine with water to 
1UU0 mL, and adjust with tnffuoroacetlc acid to a pH of 
3,0 ± 0.05. 

Mobile phase: Methanol and Buffer (7:93) 

Diluent; 1 mM hydrochlork add 
System suitabiiity solution: 0.1 ug/mL of USP 
Ganciclovir Mono-N-methyl Valinate RS and 78pg/mL 
of USP Valganddovir Hydrochloride RS in Diluent 
Standard solution: 0.09 mg/ml_ of USP Va!gancidovir 
Hydrochloride RS in Diluent Pass a portion of the solu¬ 
tion through a filter of 0.45-pm or ffner porę size, and 
use the fil tratę, discarding the initial 2 ml, 

Sample stock solution: Nomtnally 5 mg/mL of val- 
antidow hydrochloride prepared as follows. Transfer 5 
ablets into a 500-mL volumetrlc fiask, add about 
300 mL of Diluent, and shake weli until the Tablets are 
fulfy disintegrated. Dilute with Diluent to vo!ume, mix, 
and allow the solution to settle. 

Sample solution: Nominaliy 0.075 mg/mL of val- 
ancidovir hydrochloride prepared as follows. Transfer 
,0 mL of the supernatant from the Sample stock solu¬ 
tion into a 200-mL vo!umetric fiask, and dilute with Dil¬ 
uent to volume, Pass a portion of this solution through 
a filter of 0.45-pm or fi ner porę size, and use the fi)- 
tratę, discarding the initial 2 mL. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitabiiity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; packing LII 
Column temperaturę: 30* 

Flow ratę: 1 mL/min 
Injection volume: 50 |uL 
System suitabiiity 

Sam pies: System suitabiiity solution and Standard 
solution 

Suitabiiity reąuirements 

Resolution: NLT 2,0 be twe en the second diastere- 
omeric valganciclovir peak and the first ganciclovir 
mono-N-methyl valinate peak, System suitabiiity 
solution 

Column efficiency: NLT 3000 theoretical plates for 
the second diastereomerk va!gandclovir peak, Stan¬ 
dard solution 

Taiiing factor: NMT 3 for the second diastereomerk 
valganddovir peak, Standard solution 
Relatiye standard deviation: NMT 2,0% for the totai 
areas of the two valgancidovir peaks, Standard 
solution 


Anafysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of val- 
gandclow (ĆhH^N^Os) in the portion of Tablets 
taken: 

Result - (r u fr$) x ( Q/Cu ) x ( M f! /M f2 ) x 100 

ru = sum of the peak responses of the 

valganctclovir diastereomers from the Sample 
solution 

r s - sum of the peak responses of the 

va 1 gancidovir diastereomers from the 
Standard solution 

Q - concentration of USP Valganciclavir 

Hydrochloride RS in the Standard solution t 
corrected for water eon tent (mg/mL) 

Ca = nominał concentration of valganddovjr in the 
Sample solution (mg/mL) 

M rt - molecular weight of valganddovir # 354.36 
Ma = molecular weight of vafganddovir 
hydrochloride, 390.82 
Acceptance criteria: 93.0%-105,0% 

PERFORMANCE TE5TS 

* Dissolution (711) 

Medium: 0.1 N hydrochlork acid; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: 5 mg/mL of yalganddow in 
Medium . Expose the USP Valganddovir Hydrochloride 
RS to ambient conditions overnight, and determine the 
water content before use. 

Standard solution: 0.5 mg/mL of valgandclovir in Me¬ 
dium from the Standard stock solution. Pass a portion of 
this solution through a polyethylene filter of 10 -|im 
porę size, discarding the first 2 mL of the filtrate, 
Sample solution: Pass 10 mL of the solution under test 
through a polyethylene filter of 10 -pm porę size, dis¬ 
carding the first 2 mL of the filtrate. Suitably dilute with 
Medium , rf neeessary, in comparison with tne Standard 
solution. 

Instmmental conditions 

(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytica! wavelength: Absorption maximum at 
about 254 nm 

Celt length: 0,02 cm quartz cel) 

Blank: Medium 
Analysis 

Sampies: Standard solution and Sample solution 
Cafeulate the percentage of the labeled amount of val- 
ganciclovir (CmH^NbOs) dissolved: 

Result ^ (AJA s ) X (Cs/L) xVx (Mrf/Md) x D x 1 00 

Au — absorbance of the Sample solution 

Ai = absorbance of the Standard solution 
Cs = concentration of USP Valganciclovir 

Hydrochloride RS in the Standard solution , 
corrected for water content (ma/mL) 

L - labef da im of valganddovir (mg/Tabfet) 

V — volume of Medium, 900 mL 

M r j = molecular weight of va3gandclovir, 354.36 
Mr 2 — molecular weight of valganddovir 
hydrochloride, 390.82 
D = dilution factor 

Tolerances: NLT 80% (Q) of the labeled amount of val- 
ganciclovir (C 14 H 22 K 5 O 5 ) ts dissolved. 

• Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Mobile phase, Diluent, System suitabiiity solution, 
Standard solution, Chromatographic system, and 
System suitabiiity: Proceed as directed in the Assay . 




Sample soiution; Transfer 1 Tablet to a 100-mL volu- 
metric fiask, add about 80 mL of Diłuent, and sonicate 
until the Tablet is fully disintegrated. Dilute with Dilu¬ 
ent to volume, mix, and allow the soiution to settle. 
Pipet 3.0 mL of the top portion of the resulting solu- 
tion into a 200-mL volumetric fiask, and diiute with 
Diluent to vo!ume. Pass a portion of the soiution 
through a filier of G.45-j.im or finer porę size, and use 
the filtrate, discarding the initial 2 mL. 

Analysis 

Samples; Standard soiution and Sample soiution 
Calcu la te the percentage of valganciclovir CC 14 H 22 N 4 O 5 ) 
in the Tablet taken: 

Result = (Wfs) x (Cs/Cu) x (M f j/M f2 ) x 1 00 

r u - sum of the peak responses of the 

valganddovir diastereomers from the Sample 
soiution 

fj - sum of the peak responses of the 

valganddovir diastereomers from the 
Standard soiution 

Cj - concentration of USP Valganciclovir 

Hydrochloride RS in the Standard soiution , 
corrected for water content (mg/ml) 

Cu - nominał concentration of valganciclovir in the 
Sample soiution (mg/ml) 

M r j - molecuiar weight of valganciclovio 354.36 
M t2 = molecuiar weight of valganctdovir 
hydrochtoride, 390.82 

Acceptance criteria: Meet the requirements 

fMPURITIES 
* ORGANJC Imfurities 

Mobile phase, Diluent, System sultabiiity soiution, 
Standard soiution, Chromatographk system, and 
System suitability: Proceed as directed in the Assay. 
Sample soiution: Nominally 0.45 mg/mL of val- 
gandclovir prepared as follows. Transfer an equivalent 
to 450 mg of valganciclovir from finely powdered Tab¬ 
lets (NU 20) to a 1000-mL vo1umetric fiask. Add about 
800 mL of Diluent, and sonicate unlll Lhe solid sampJe is 
fully disintegrated. Dilute with Diluent to volume. Pass a 
portion of tnis soiution through a filter of 0 . 45 -um or 
finer porę size, and use the filtrate, discarding the initial 
2 ml. 

Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of gancidovir and guanine in 
the portion of Tablets taken: 

Result = (r u /r s ) x (G/G;) x (M?/M r2 ) x (f //=) x 100 

r u = peak response of gancidovir or guanine from 
the Sample soiution 

fj = sum of the peak responses of the 

valgancidovir diastereomers from the 
Standard soiution 

Cj - concentration of USP Valganciclovir 

Hydrochloride RS in the Standard soiution , 
corrected for water content (mg/mL) 

Cu = nominał concentration of valganciclovir in the 
Sampfe soiution (mg/mL) 

Mrt ~ molecuiar weight of valganciclovir, 354.36 
Ma - molecuiar weight of valganciclovir 
hydrochloride, 390.82 

f - relative response factor (see Tobie ?) 

Calculate the percentage of each individual unidentified 
and identffied impurity In the portion of Tablets taken: 

Result = (fu/Cr) x 100 

ry = peak response of each impurity from the 
Sample soiution 

fr = sum of aII the peak responses from the Sample 
soiution 


Acceptance criteria: See Table h 


Table 1 


Name 

fte(ative 

ReEen- 

tion 

Time 

Relative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

IMMT 

Guanine 

0.51 

1.9 

1.0" 

Gancidovir 

0.66 

1.4 

2.0 J 

Valqdnddovir 1 

1.00 

_ _ 

_ 

Valaancidovir 2 

1.07 

_ 

_ 

Ganddovir mono-N- 
nethyl valinate 1 

1.21 

— 

__b 

Ganddovir mono-W- 
nethyl valinate 2 

130 

— 

-* 

Metho* v meih v tauan i ne 

1*45 

_ 

b 

tsovalaanddovir 1 

1.55 

_ 

b 

Jsovalcianddovir 2 

1.61 

_ 


Gancidow divalinate 

2,13 

_ 


Monoacet ox vaa nc idów 

2.31 

_ _ 

_b 

Iscmonochloro- 

qandclovir 

2.52 

— 


Hcmolocrue 1 

2,69 

— 

_b 

Hcmoioaue 2 

217 

_ 


Each indivjdual unidenti- 
fled deg ra d a ti on prod- 
uct 

— 

— 

0,2 

Totaf individual unidentL 
fied degradatton prod- 
ucts 

— 

— 

0,5 

To tal degradalion prod- 
ucts 

— 

— 

3.5 


* Degradant, 

** Impurity. 

ADDITIGNAL REQUIREMENTS 

* Packaging ano Sto ragę: Preserve in tight containers. 

Storę at 25°, excursions pernnitted between 15° and 30". 

* USP Reference Standard* (11) 

USP Ganciclovir Mono-N-methyl Valinate RS 
2-(fi5M(Guanin-9-yl)mefhoxyj-34iydroxypropyl N- 
methyLL-valinate, 

Ci 5 H24N 6 O s 368.39 
USP Valganciclovir Hydrochloride RS 


Va Ig ancie lovir Hydrochloride 



ChH^NsOj • HCI 390.82 

l-Valine, ester with 9-[[2-hydroxy-l“(hydroxymethyi)eth- 
oxy]methyi]guanine, monohydrochloride. 

L-Va[ine, 2-[(2-amino-1,ó-dihydn>6-oxo-9fi-purin- 
9-yI)methoxy ]-3-hy droxy pro pyI ester, 
monohydrochloride [175865-59-5], 


» Valganciclovir Hydrochloride contains not less 
than 97.0 percent and not morę than 102.0 per- 
cent of ChH 22 N 6 Os • HCI, calculated on the anhy- 
drous and solvent-free basis. 


USP Monographs 



























Packagjfig and storage—Preserve in tight containers* 
Storę at 25°, excursions permitted between 15° and 30°. 

USP Reference standard* <11 >— 

USP Valganciclovir Hydrochloride RS 
USP Methoxymethylguanine RS 
USP D-Valganciclovir RS 
Identification^ 

A: Infrared Absorpthn (197K). 

B: Ultraviolet Absorption (197U). 

Solution: lOjug per ml* 

Medium: methanoi. 

C: A solution in water (1 in 20) meets the requirements 
of the tests for Chlońde <191 >. 

Water Determination, Method I (921): not morę than 
8.0%, a 100-mg specimen being used* 

Residue on ignition (281): not morę than 0.10%, a 1-g 
spedmen being used* 


Defete the fołł&wing: 

# Heavy metals, Method / (231): 0,002%*# 

Limit of isopropyl alcohol— 

internal standard soiution—Transfer 100 llL of 1,4-dioxane 
to a 100-mL volumetric fiask, dilute wtth dlmethylforma- 
mide to volume, and mix. 

Standard stock solution— Transfer 1,0 mL of isopropyl afco- 
hof and 0.1 nil of toluene to a 100-mL volumetnc fiask, 
dilute with dimethylformamide to volume, and mix. [notę— 
Toluene is used to verify the system suitability*] 

Standard solution— Transfer 2.0 ml of the Internat stan¬ 
dard solution to a vlal. Add 100 pL of Standard stock solution 
to the Interna! standard solution , and mix. 

System suitability solution— Use the Standard solution. 

Test solution —Transfer between 90 mg to 100 mg of Val- 
ancidovir Hydrochloride, accurately weighed, to a viaL Add 
*0 mL, accurately measured, of internal standard solution, 
and mix* 

Chromotographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a ffame-ionization de- 
tector and a 0.53-mm x 3Ó-m capillary column coated with 
a 3*0-jim phase G43. The carrier gas is helium, flowing at a 
ratę of about 10.5 mL per minutę, and the split ratio is 
(1:15). The chromatograph is programmed as follows. Ini- 
tially the column temperaturę is maintained at 40° for 
10 minutes, and then the temperaturę is mcreased at a ratę 
of 25° per minutę to 240°. [notę —Condition the column at 
240° after each injection for approximatefy 15 minutes.] The 
injection port temperaturę is maintained at about 250°, and 
the detector temperaturę i$ maintained at about 300°. 
Chromatograph the System suitability solution as directed for 
Procedurę: the resolution, R between l,4-droxane and tolu¬ 
ene is not less than 8; the column efficiency, uslng the 1,4* 
dloxane peak, is not less than 6000 theoretical pfates; and 
the relative standard deviat!on of the response area ratios of 
the isopropyl alcohol peak to the 1,4-dioxane peak for repli- 
cate infections is not morę than I5%* 

Procedure—Separately rnject equal volumes (about 0.5 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak areas. Calcu la te the percentages of isopropyl alcohol in 
the portion of Valganciclovir Hydrochloride taken by the 
formula: 

°\QQ(VCIW)(R iJ tRŚ) 

in which 17 is the volume, in mL, of the Test solution; C is the 
concentrabon, in mg per mL, of isopropyl alcohol in the 
Standard solution; W is the weight, in mg, of Valgancidovir 
Hydrochloride taken; and Ru and R s are the peak area ratios 
ot isopropyl alcohol to the internal standard obtained from 


the Test solution and the Standard solution , respectrvely: not 
rrrore than 1.0% of isopropyl alcohol is found* 

Relafed compounds— 

TEST 1 — 

Solution A —Use 0. 7 M Monobasic ammonium phosphate, 
prepare as directed in the Assay * 

Solution B —Use methanoi. 

Mobile phase—Use variab!e mixtures of Solution A and 
Solution B as directed for Chromatographic system (see Table 
7). Make adjustments if necessary {see System Suitability 
under Chromatography (621», 

System suitability solution —Prepare as directed in the As¬ 
say. 

Test solution —Use the Assay preparation. 

Chromotographic system (see Chromatography (621»—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI* 
The chromatograph is programmed as shown in Table h 


Table 1 


Time 

(minutes! 

Solution A 

{%) 

Solution B 

(%! 

Elution 

0-5 

92 

8 

isocratic 

5-45 

92-*BQ 

8—*20 

linear gradient 

15-30 

80-^30 

20-4 70 

linear aradiem 


[NOTĘ—Eoutlibrate the column with starting Mobile phase for 
at least 15 minutes between injections.] The column tem¬ 
peraturę is maintained at 25°, and the flow ratę is about 
1.0 ml per minutę. Chromatograph the System suitability so¬ 
lution, and record the peak responses as directed for Proce¬ 
durę: the resolution, R, between the first peak of val- 
gancidovir and the methoxymethylguamne peak is not less 
than 1.0, and the resolution, between the two peaks for 
valganciclovir (R and 5 esters of L-valine) is not less than 3.0; 
the column effidency determined usrng the second peak of 
valganciclovir is not less than 8000 theoretical pfates; and 
the taiting factor for the second peak of valgancicfovir is not 
morę than 1*4. [notę— The typleal retention time for the 
second peak of valgancrclovir is between 5 and 
8*5 minutes*] 

Procedurę —Inject about 20 pi of the Test soiution into the 
chromatograph, record the chromatogram, and measure 
the peak responses. The approximate relative retention 
times for each indlvidual impurity are listed in Table 3. Cal- 
culate the percentage of each Impurity in the portion of 
Valganciclovir Hydrochloride taken by the formula: 

100(n / F!) /(Er* / Fi} 

in which the r t is the area response for each impurity, and fi 
is the relative response factor for each individuai component 
listed in Table 3. The impurities meet the reguirements as 
specifted in Table 3, 

TEST 2— 

Solution A —Dilute 2.5 mL of triethylaminę with water to 
1000 mL, and adjust with trifluoroacetic add to a pH of 3*0 
± 0.05, Pass this solution through a filter having a 0.45-j.im 
porosity, and degas. Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621)). 

Solution B —Use methanoi. 

Mobile phase —Use variable mrxtures of Soiution A and 5o- 
ludon B as directed for Chromatographic system (see Table 2)* 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

System suitability solution —Prepare as directed in the As¬ 
say. 

Test solution —Use the Assay preparation * 

Chromotographic system (see Chromatography (621))—The 
llquid chromatograph is equipped with a 254-nm detector 






and a 4.6-mm x 15-cm column that contains packing LU. 
The chromatograph is programmed as follows In Tobie 2. 


Table 2 


Time 

Solution A 

Solution B 


(minutes) 

(%) 

_ 

Elution 

0-10 

93 

7 

isocratic 

10-20 

93->70 

7-»30 

linear gradient 


Diastereomer ratio —Using the chromatogram for Test 1 
in the test for Related compounds , calculate the percentage 
of '/afgancicloYir (R and 5 esters of t-vafine) by the following 
form ufas: 

100[r 4 /(/* + /*)] 


100[ra/(r 4 + r*)] 


[notę —Ecmilibrate the column with startlng Mobile phase for 
at least 15 minutes between injections,] The column tem¬ 
peratura is maintamed at 30°, and the flow ratę is about 
1.0 ml per minutę. Chromatograph the System suitability so- 
lution, and record the peak responses as airected for Proce¬ 
durę: the resolution, R, between the two peaks for val- 
qancidovir (R and 5 esters of L-valine) is not less than 13; 
the column effidency determined using the second peak of 
vafganddovir is not less than 8000 theoretical plates; and 
the tailing factor for the second peak of vaiganddovir is not 
morę than 13. [notę— The typical retention time for the 
second peak of valganciclovir is between 6 and 9 minutes ] 
Procedurę —Inject about 20 pL of the Test solution into the 
chromatograph, record the chromatogram, and measure 
the peak responses, Calculate the percentage of gancidovrr 
mono-N-methyl valinate impurity tn the portion of Val- 
ganciclovir Hydrochforide taken by the formula: 

loo (rrffdfKntą 

in which n is the sum of the area responses of gandclovir 
mono-N-methyl valtnate impurity (diastereomers); and P is 
the relative response factor for tnis impurity and val- 
ganddovir as given in Tobie 3. The impurity limits meet the 
reguirements spedfied in Tobie i. 


in which r A and r B are the peak responses for valganciclovir 
(R and 5 esters of i-valine), respectweiy. The diastereomer 
ratio is (45:55) to (55:45). 

Enantiomerk purity of valfgainciciovir— 

Mobile pfrose—Dissolve 1 6.2 g of perchloric add jn 
1000 mL of water, and mix. Pass this solution thmugh a 
filter having a 0,5-pm or finer porosity, and degas. Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

System suitability solution — Transfer about 5 mg of USP 
Valganciclovir Hydrochloride RS and 0.5 mg of USP D-Val- 
anddovir R5 to a 25-mt volumetric fiask, drssolve in and 
ifute with 0.001 N hydrochloric acid to volume, and mix. 
Test solution—^ Transfer about 10 mg of Valgancidovlr Hy¬ 
drochloride, accurately weighed, to a 50-ml voiumetric 
fiask, dissolve in and ailute with 0.001 N hydrochloric acid 
to volume, and mix. 

Chromatographic system (see Chromotography (621))— 
The Iiquid chromatograph ts eguipped with a 254mm de- 
tector and a 4,0-mm x 15-cm column that contains packing 
L66. The column temperaturę is maintained at ambient 
temperaturę, and the flow ratę is about 0.8 mL per minutę. 
Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the resolution, 
R f between the second peak of the Dwaline ester pair and 


Table 3 





Relative 

Relathre 

Maximtim 



Test 

Retention 

Response 

Limit 

CompontnU 

Common Na me 

N um ber 

Time 

Factor 

(W 

Valgandctovir 

Valganctdovir 

1, 2 

1.00 

1 00 


A fl 

Gartddovir 

1 

0.42 

1.4 

1.5 

B* 

Cuanine 

1 

0.28 

1,9 

0.25 

O 

M ethoxy methy Ig u a n i n e 

1 

0.81 

1.0 

0.3 

pit^n 

lsovalganddovir 

1 

1.26 

1.0 

0,5 


Mo noacetoxyg a n c idovi r 

1 

1.36 

1.3 

0.15 

F (other identified 
impurity) 

Bis-vatine easter of ganddovir 

1 

1.61 

0.71 

0.1 

G** 

Homologue of valganddovir 

1 

1.66 

1,0 

0.25 

H 

— 

1 

1.47 

1.3 

0.1 

1 

* 

1 

1.52 

1.4 

OJ 

J (other identified 
impurity) 

Ganddovir monopropionate 

1 

2.09 

1.1 

0.15 

K* 

Valganciclovir dimer 
(stereoisomer A) 

Valganddovrr dimer 
(stereoisomer B) 

Valganddovir dimer 

1 

2.49 

1.0 

OJ 

L* 

M a 

1 

2.52 

1.0 

OJ 

1 

2.54 

1.0 

0.1 

(stereoisomer C) 


Gancidovir mono-W- 

2 

1,2 

1,0 

0.3 


methyl vallnate 





Other idemified 
impurity 

— 

1 

— 

1,0 

OJ individual; 
0.25 total 

Unidentified 

impurity 

Total of all 

— 

1 and 2 

— 

1.0 

OJ individuaf; 
0.25 total 

3.0 

1 and 2 


imourities 





*5pecified impurity. 

^Reported as the sum of diastereomers. 
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the first peak of the valganddovŚr pair is not less than 3,5; 
and the column efficiency determined using the second 
peak of valganddovir is not less than 1800 theoretical 
plates. 

Procedurę —Inject about 20 pL of the Test solution into the 
chromatograph, record the chromalogram, and measure 
the peak responses. Calcu la te the enantlomeric purity, En 
percent, by the following formula: 

T 00{rj / (rs + r w )] 

in which r s is the sum of the peak responses of val- 
gandclovir (fi and 5 esters of l-valine) and r tM is the sum of 
the peak responses of the enantiomenc impurities (R and 5 
esters of o-valtne), respectively. The enantiomeric purity is 
not less than 97.0%. 

Assay— 

0 J 0 M Monobusk ammonium phosphate solution —Dis- 
solve 11,5 g of monobasic ammonium phosphate in about 
900 mL of wat er, adjust with phosphoric acid (85%) to a 
pH of 2.8 ± 0.2, dilute with water to obtain 1000 ml of 
solution, and mix. 

Mobile phase— Prepare a filtered and degassed mixture of 
OJ 0 M Monobasic ammonium phosphate and methanol 
(92:8}, Make adjustments if necessary (see System Suitability 
under Chromatography (621}). 

System suitability solution —Transfer about 10 mg of OSP 
Valganciciovir HydrothJoride RS and 0.5 mg of USP Meth- 
oxymethylguanine RS to a 50-mL volumetric fiask, dissolve 
in and dilute with 0.001 N hydrochloric acid to volume, and 
mix. 

Standard preparation —DIssołve an accurately weighed 
quantity of USP Va!ganciclovir Hydrochloride RS in 0.001 IM 
hydrocmoric acid, and dilute quantitatively l and stepwise if 
necessary, to obtain a solution having a known concentra- 
tion of about 0.2 mg per mL, 

Assay preparation— DissoNe an accurately weighed quan- 
tity of Valgancidovir Hydrochloride in 0.001 N hydrochloric 
acid, and dilute quantitatively, and stepwise if necessary, to 
obtain a solution havlng a concentration of about 0.2 mg 
per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4.6-mm xl5-cm column that contains packing LI, 

The column temperaturę is maintained at 25°, and the fiow 
ratę is about 1,0 ml per minutę, Chromatograph the System 
suitability solution, and record the peak responses as directed 
for Procedurę: meets the system suitability requirements as 
specified for Test 1 in the test for Related compounds. Chro¬ 
matograph the Standard preparation, and record the peak 
responses as directed for Procedurę: the relative standard 
deviafion of the correction factor (O) for repiicate injectlons 
is not morę than 1.0%. [notę —O is całculated as directed 
belo w in the Procedurę.] 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses. Calculate the percentage of val- 
ganeiclovir hydrochloride (C^H^NeO* ■ HCI) En the portion 
of Valgancidovir Hydrochloride taken by the formula: 


area response (sum of two peaks for valganciclovir diastere- 
cmers) obtained from the Standard preparation .. 


Valine 


CHj O 




t s HuN0 2 117*15 

i-Valtne [72-18-4], 

DEFINITION 

Valine contains NLT 98.5% and NMT 101.5% of L-valine 
(CsHnNOz), całculated on the dried basis. 

IDENTIFICATION 

* A. Infhared Absgrption (197K) 

ASSAY 
» Procedurę 

Sample: 110 mg of Vafine 

Blank: Mix 3 ml of formie actd and 50 mL of glacial 
acetic acid, 
ntrimetric system 
(See Titrimelry (541)*) 

Modę: Direct titratron 
Tltrant: OJ N perchloric acid VS 
Endpoint detection: Potentiometric 
Analysis: Dissolve the Sampfe in 3 mL of formie acid 
and 50 mL of glacial acetic acid. Ti tratę with Titrant. 
Perfomn the blank determination. 

Calculate the percentage of valine (CsHnNOz) in the 
portion of Yaline taken: 

Result ^ {[(V s - V B ) x N x F\/W} x 100 

Vs = Titrant volume consumed by the Sampie (mL) 

V Q - Titrant volume consumed by the Blank (mL) 

N = actual normality of the 77tmnf (mEq/mL) 

F - equivalency factor, 11 7,2 mg/m£q 
W = Sample weight (mg) 

Acceptance criteria: 98.5%~101.5% on the dried basis 

IMPURITIES 

■ Residue gn Ignition (281): NMT 0,1% 

« Chloride and Sulfate (221), Chloride 

Standard solution: 0,50 mL of 0.020 N hydrochloric 
acid 

Sample: 0.73 g of Valine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate (221}, Sulfate 

Standard solution: 0.10 mL of 0,020 N sulfuric acid 
Sample: 0. i 3 g of Va li n e 
Acceptance criteria: NMT 0.03% 

* Iron (241): NMT 30 ppm 


Delete the following: 


1OO[(n,/W u )(G)(1O0)] 

in which r u is the peak response (sum of two peaks for val* 
ganeiclovir diastereomers) obtained from the Assay prepara¬ 
tion; Wu is the weight, in mg, of Valganddovir Hydrocnlo- 
ride in the Assay preparation; and C F is the correction factor, 
The G is całculated using the following formula: 

(WdR^noo 

in which Ws h the weight, in mg, of USP Valgancidqvir Hy¬ 
drochloride RS in the Standard preparation; and & is the 


** Heavy Metals, Method I (231): NMT 15 ppm# 

ffln-ZOl B> 


C hangę to read: 

* Related Compounds 

Buffer: 0.05 M monobasic potasslum phosphate 
Mobile phase: Aceton Etrile and Buffer (65:35) 

Drluent: Acetonitrile and Buffer (50:50) 

System suitability solution: A mixture of 5 mg/mL of 
USP L-Valtne RS, 0,025 mg/mL of USP i-Leucine RS, 




0*025 mg/mL of USP L-lsoleucine RS, 0.02 mg/ml of 
U5P i-Alanine RS, and 0.01 mg/ml of USP L-Phenylafa- 
nine RS in DHuent 

Phenylalanine standard soiution: 0.01 mg/mL of USP 
L-Phenylalanine RS in DHuent 

Leucine standard solution: 0,025 mg/mL of USP L-leu- 
cine RS in DHuent 

Isoleueine standard solution: 0.025 mg/mL of USP L- 
Isoleucine RS in DHuent 

Alaninę standard solution: 0*02 mg/mL of USP t-Ala- 
nine RS in DHuent 

Sample solution: 5 mg/ml of Valine in DHuent 
Chromatographk system 
{See Chmmatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-um packing L8 
Column temperaturę: 25° 

Pio w ratę: 1 m L/min 
Injection volume: 50 uL 
System suitability 
Sample: System suitability solution 
[Notę —See Tobie 1 for rdative retention times.] 
Suitability requirements 

Resolution: NIT 1.5 between leucine and isoleueine 
Relative standard deviation: NMT 10.0% eacb for 
phenylalanine, leucine, isoleueine, and alaninę 
Analysis 

Sam pies: Standard Solutions and Sample solution 
Calculate the percentage of each amino acid impurity 
in the portton of Valfne takenr 

Result - (fu/fi) x (Ci/Cu) x 100 

ry = peak response of phenylalanine, leucine, 
isoleucrne, or alaninę from the Sample 
solution 

r$ = peak response of phenylalanine, leucine, 

isoleueine, or alaninę from the corresponding 
Standard solution 

C 5 - concentration of USP i-Phenylalanine RS, USP 
t-Leucine RS, USP L-lsoleucine RS, or USP t* 
Alaninę RS in the corresponding Standard 
solution (mg/ml) 

Cu - concentration of Vafine in the Sample solution 
(mg/mL) 

Calculate the percentage of any other amino acid or 
unspecified impurity in the portion of Valine taken: 

Result = (ru/rr) x 1 00 

r u - peak response of any other amino acid or 

unspecified impurity from the Sample solution 
rr - sum of alf the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie L 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Phenylalanine 

0*65 

0.2 

Leucine 

0.75 

0.5 

Isoleueine 

0.83 

0*5 

ValEne 

1.00 

_ 

Alaninę 

1.45 

0.4 

Any other amino 
add 

— 

0.5 


Table 1 (Continued) 


Nams 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Any unspecified 
impurity 

— 

0.05 

Sum of other amino 
adds 

— 

1.0 


•(Postponed umil l-March-2017)# m^ May . 2 o\ 6 } 

SPECIFIC TESTS 

• Optical Rotation (781S), Procedury Spedfic Rotation 

Sample solution: 80 mg/mL in 6 N nydrochloric acid 
Acceptance criteria: +26.6° to +28*8° 

• PH (791) 

Sample solution: 50 mg/ml 
Acceptance criteria: 5*5-7*0 

* Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.3% 

ADD1TIONAL REQUIREMENTS 

* Pagkaging and Stor ag e: Preserve in well-closed 
containers. 


C hangę to read: 

* USP Referince Standards (11) 

USP L-Alanlne RS 
USP L-lsoleucine RS 
USP i-Leucine RS 

•(Postponed until l-March-201 7)* m 
USP L-Pnenylafanine RS 
USP L-Valine RS 


Valproate Sodium Injection 

DEFmmoN 

Valproate Sodium Injection is a sterile agueous soiution of 
sodium valproate, formed from the interaction of Valproic 
Acid and Sodium Hydroxide, in Water for Injection, and 
cne or morę suitabfe buffering or sequestering agents. It 
contalns NIT 90.0% and NMT 110.0% of the labeled 
amount of va!proic acid (CaHi<jOi). It contains no antimi- 
crobial agents* 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution i, as 
obtained in the Assay. 

* B. Identification Tests —General, Sodium (191): Mocts 

the requirements 

ASSAY 

* Procedurę 

Buffer: 3*5 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric acid to a pH of 3*5* 
Mobile phase: Acetonitrile and Buffer (45:55) 

DHuent: Acetonitrile and water (45:55) 

System suitability soiution: 0.5 mg/mL of USP Valprok 
Add RS and 50 jug/mL of USP Valproic Acid ReJated 
Compound B RS in DHuent 

Standard soiution: 0.5 mg/ml of USP Valproic Acid RS 
in DHuent 

Sample solution: Nominally 0*5 mg/mL of valproic acid 
tn water from a suitable vofume of injection 
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Chromatographic system 

(See Chromotography (621), System Suitability.) 

Modę- LC 

Deteetor: UV215nm 

Column: 4.6-mm x 15.0<m; 5-jim packing L7 
Flow ratę: 1 mL/min 
injection vołume: 20 
System suitability 

Samples: System suitablity solution and Standard 
solution 

[NOTE—The relative retention times for valproic acid re¬ 
lated compound B and valproic acid are 0.90 and 1.0, 
respectiveiy.] 

Suitability requlrements 

Resolutfon: NIT 2,0 between valproic acid related 
compound B and valproic acid, System suitability 
solution 

Tailing factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of vaf- 
proic acid (ChHhOz) in the portion of Injection taken: 

Resuft = (ruJr$) x ( Cs/C u ) x 1 00 

r u = peak response from the Sampfe solution 

r$ - peak response from the Standard solution 

O - concentration of USP Valprotc Acid RS in the 
Standard solution (mg/mL) 

Co - nominał concentration of valproic acid in the 
Sample solution (mg/mL) 

Acceptance crłterla: 90,0%-110.0% 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 23 USP Endotoxin 
Units/mL of Injection 

» Sterility Tests (71): Meets the recjuirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined / Membranę Fiitration 

* PARTICULATE Matter in iNjECTiONS (788): Meets the re- 
quirements for small-voiume parenterals 

* pH (791): 7,0-9.0 

■ Other Requirements: Meets the requirements in Injec- 
tions and implanted Drug Products (1) 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose contain- 

ers as described in Packaging and Storage Requirements 
(659), Injection Packaging , preferably ofType I glass. 

Storę at controlled room temperaturę. 

* Laseling: It States the name and quantity of any buffer- 

ing or sequestering agent used. It States that it ts in- 
tended for use by mtravenous infusion only. 

* USP Reference Standards (11) 

USP Endotoatn RS 
USP Vaiproic Acid RS 

USP Vafproic Acid Related Compound B RS 
(2/?5>2-(1 ■'Methylethyijpentanoic acid. 

CuHiłOj 144,21 


Valproic Acid 



-144.21 


Propylvaleric acid [99-66-1]. 

DEFINmON 

Va!proic Acid contasns NLT 98.0% and NMT 102.0% of val- 
prolc acid (CaHisOz), caleulated on the anhydrous basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197F) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer; 3.5 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric acid to a pH of 3.5. 
Mobile phase: Acetonitrile and Buffer (45:55) 

Diiuent: Acetonitrile and water (45:55) 

System suitability solution: 50 pg/mL of USP Valproic 
Acid Related Compound 8 RS and 0.5 mg/ml of USP 
Valproic Acid RS in Diiuent 

Standard solution: 0.5 mg/ml of USP Valproic Acid RS 
in Diiuent 

Sample solution: 0.5 mg/mL of Valproic Acid in Diiuent 
Chromatographic system 
(See Chromotography {62 1), System Suitability.) 

Modę: LC 

Deteetor: UV 215 nm 

Column: 4.6-mm x 15.0-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between va!proic acid related 
compound B and valproic acid, System suitability 
solution 

Tailing factor: NMT 1.5, Standard solution 
Refatfve standard deviatfon: NMT 1,0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of valproic acid (CeHiaOa) in 
the portion of Valproic Acid taken: 

Result = (rulrś) x (Cs/Cu) x 100 

= peak response from the Sample solution 
r% - peak response from the Standard solution 
Cs = concentration of USP Valproic Acid RS in the 
Standard solution (mg/mL) 

Cu - concentration of Valpro3c Acid in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIE5 

* Residue on Ignition (281): NMT 0,1% 


Delete the foltowing: 

*• Heavy Metals (231), Method U: NMT 20 ppm# u 

|ńn-20iŚ) 

* Organic Smpurities 

System suitability solution: 0.1 jitL/mL of USP Valproic 
Acid Related Compound A RS and I.OpL/ml each of 
butyric acid and valeric acid in Yalproic Acid 
Sample solution: Valproic Acid 
Chromatographic system 
(See Chromotography (621 ), System Suitobility.) 

Modę: GC 

Deteetor: Flame ionization 

Column: 0.32-mm x 60-m; coated with a 0.3-^m film 
of phase G25 


QH u 02 

Pentanoic add, 2-propyb; 





Temperatures 
Injection port: 240° 
Detector: 260° 
Column: See Table L 


Table 1 


1 nl tlał 

Temperaturę 

n 

Temperaturę 

Ramp 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 
f rolni 

145 

0 

145 

4S 

145 

5 

190 

__ 


Carrrer gas: Helium 
Flow ratę: 150 ml/min 
Injection volume: 0.5 pL 
Injection type: Split flow ratio, 100:1 
System suitabilfty 
Sample: System sultabiiity soiution 
[Notę—T he relative retention times for butyrk add, va- 
leric add, vaiprok acid, and valproic add related com- 
pound A are 0.58, 0.52, 1.0, and 1.64, respectively.j 
Suitabllity reguirements 

Resolution: NLT 23.0 between buty dc acid and va- 
leric acid 

Column effklency: NLT 100,000 theoretical plates 
for valeric acid 

Tailing factor: NMT 1.5 for valerk acid 
Retention time: The related compound A peak must 
elute between 41 and 50 min. 

Peak area: The related compound A peak area must 
be NLT 0.01% relative to the valproic acid peak area. 
Analysrs 

Sample: Sample soiution 

Calculate the percentage of each impurity in the por- 
tron of Val proic Acid (CsHuOa) taken: 

Result = (ru/fr) x 100 

r u =■ peak response for each impurity 
rr = sum of the responses for all the peaks 

Acceptance criteria 
Individual impurities: NMT 0.1% 

Total impurities: NMT 0.3% 

SFECIFIC TESTS 

* Water DeterminatiON (921), Method I: NMT 1.0% 

ADDITIONAl REQUIREMENTS 

* Packaging and Storage: Preserve in tight glass, stamless 
Steel, or polyethylene (HDPE) containers. 

* USP Reference Stan dard s (11) 

U5P Va!protc Acid R5 

USP Vafproic Acid Related Compound A RS 
2-AllyJpenM-enoic acid; 

Ako known as Diaflylacetk acid. 

C a Hi 2 0 2 140.18 

USP Valproic Acid Related Compound B RS 
2-lsopropylpentanok add; 

Also known as (2/?5)-2-{l-Methylethyl)pentanoic acid. 
CgHuCb 144.21 


Val proic Acid Capsules 

DEFINITION 

Valproic Acid Capsules contain NLT 90.0% and NMT 
110.0% of the labeied amount of valproic add (CaN^O^). 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution , as 
obtained in the Assciy, 

■ B. The UV spectrum of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay> 

ASSAY 

* PROCEDURĘ 

Buffer: 3.5 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric acid to a pH of 3.5. 
Mobile phase: Aeetonitrile and Buffer (45:55) 

□Klient: Aeetonitrile and water (45:55) 

System sultabiiity soiution: 0.5 mg/mL of USP Valproic 
Add RS and 50 jjg/mL of USP Valproic Acid Related 
Compound B RS in Diluent 

Standard soiution: 0.5 mg/mL of USP Valproic Add RS 
in Diluent 

Sample soiution: Nominally 0.5 mg/mL of vaiproic acid 
from the contents of the Capsules in Diluent f prepared 
as follows. Transfer a suitable portion of the rnntents of 
NIT 20 Capsules to an appropriate volumetric fiask, and 
diiute with Diluent to volume. Sonicate the resufttng so- 
lution for 5 min. Alternative!y, stir the resulting soiution 
for 1 h. Centnfuge a portion of the soiution for about 
10 min. 

Chromatographic system 
(See Chromotagrapny <621), System Suitabilfty,) 

Modę: LC 

Detector: UV 215 nm. For Identification test B, use a 
diodę array detector In the wavelength rangę of 
200-300 nm. 

Column: 4,6-mm x 15.0-cm; 5-j.im packing L7 
Flow ratę: 1 mL/min 
Injection vo\ume: 20 pL 
System sultabiiity 

Samples: System suitabilfty soiution and Standard 
soiution 

[Notę —The relative retention times for valproic add re¬ 
lated compound B and valproic add are 0.90 and 1.0, 
respectively,] 

Suitabllity requłrements 

Resolution: NLT 2.0 between valproic acid related 
compound B and va(proic add, System suitabilfty 
soiution 

Tailing factor: NMT 1.5, Standard soiution 
Relative standard deviation: NMT 1.0%, Standard 
soiution 
Analysls 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeied amount of vab 
proic acid (C^H^O?) in the portion of Capsules taken: 

Result = (ru/r 5 ) x (Q/Cu) x 100 

r v = peak response from the Sample soiution 

0 = peak response from the Standard soiution 

Q - concentration of USP Val proic Actd RS tn the 
Standard soiution (mg/mL) 

Cu = nominał concentration of valproic add in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-! 10.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: 5 mg/mL of sodium lauryl suifate in simulated 
intestinal fluid TS (prepared without the enzyme and 
with monobasic sodium phosphate tnstead of monoba¬ 
sic potassium phosphate), adjusted with 5 M sodium 
hyaroxide to a pH of 7.5; 900 mL 
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Apparatus 2: 50 rpm 
Tjme: 60 min 

Buffer, Mobile phase, Diluent, System suitability solu- 
Łion, Chromatographic system, and System suitabi]- 
rty: Proceed as directed En the Assay. 

Standard stock solution: 1.5 mg/mL of USP Valprok 
Acid RS in Diluent, prepared as follows. Transfer NLT 
150 mg of USP Valproic Add RS to a suitable volumetric 
fiask, Add 10% of the fiask vo!ume of Diluent and dis- 
sofve the vafprotc acid. Dilute with Diluent to volume. 
Standard solution: 0.3 mg/mL of USP VaJproic Add RS 
from the Standard stock solution and Medium 
Sample solution: Pass a portion of the solution through 
suitable filter of 0.45-jjm porę sfze and use the filtrate. 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of val- 
proic acid (CsH^Oj?) dissolved: 

Result = (Wr s ) x Cj x (V/L) x 100 

fu ~ peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Vajprok Acid RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
i = label claim (mg/Capsule) 

Tolerances: NLT 85% (Q) of valprok acid (C 8 Hi 6 0 2 ) is 
di$solved. 

• Uniformity of Dosage Units (905): Meet the 
reąuirements 

ADDITIONAL REQUIREMENT5 

• PACKAGIKG and Storace: Preserve in tight contamers, 

and storę af controlled room temperaturę. 

• USP Reference Standards (11) 

USP Valproic Add RS 

USP Valproic Add Related Compound B RS 
(2/?5)-2-(1 -MethylethyOpentanoic acid. 

C & Hi 6 O a 144.21 


Valpro5c Acid Orał Solution 

DEFINITION 

Yafprok Add Orał Solution contatns NLT 90.0% and NMT 

110.0% of the labeled amount of valprok add {ChH ić Oz). 

It is prepared with the aid of Sodium Hydroxide. 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 

obtained in the Assay. 

* B, 

Sample: Voiume of Oraf Solution equivalent to 250 mg 
of valproic acid 

Analysis: Place the Sample into a separator, add 40 mL 
of water and 2 mL of hydrochloric acid, mix, and ex- 
tract with 40 ml of ;?-heptane. Filter the n-heptane 
layer through glass wool into a beaker, and evaporate 
the solvent completely on a steam bath with the aid of 
a current of air. Transfer 2 drops of the residue to a test 
tubę containing 0.5 mL each of potassium iodide solu¬ 
tion (1 in 50) and potassium iodate solution (1 in 25). 

Acceptance criteria: A yellow color is produced. 

ASSAY 

« Procedurę 

Buffer: 3.5 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric acid to a pH of 3.5. 


Mobile phaser Acetonitrile and Buffer (45:55) 

Diluent: Acetonitrile and water (45:55) 

System suitability solution: 0.5 mg/mL of USP Valprok 
Acid RS and 50 jig/mL of USP Vafproic Add Related 
Compound B RS in Diluent 

Standard solution: 0.5 mg/mL of USP Vaiproic Acid RS 
m Diluent 

Sample solution: Nominally 0.5 mg/mL of yalprotc add 
in Diluent from a suitable volume of Orał Solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 15.0-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 piL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for valprok acid re¬ 
lated compound B and valproic acid are 0.90 and 1.0, 
respectively,] 

Suitability reguirements 

Resolution: NLT 2.0 between valproic add related 
compound B and valprok acid, System suitability 
solution 

Tailrng factor: NMT 1,5, Standard solution 
Reiative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of val- 
proic acid (GH^Oz) in the portion of Orał Solution 
taken: 

Result = (ruM) x (Cs/G) x 100 

fy - peak response from the Sample solution 

r 3 = peak response from the Standard solution 

Ci = concentration of USP Vaiprok Acid RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of valproic acid in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

SPECIFIC TESTS 

• PH (791): 7.0-8,0 

ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in tight contamers. 

• USP Reference Standards (11) 

USP Valproic Acid RS 

USP Valproic Add Related Compound B RS 
(2RS)-2-(1 -Methylethy!)pentanoic acid, 

CaHr^Oz 144.21 


Valrublcin 



C 33 H 36 F 3 NO T3 723.64 

(2S-ds)-2-[1,2,3,4,6,11 -Hexahydro-2,5,12-trihydroxy- 
7-methoxy-6,11 -dioxo-4-[[2,3,ó-trideoxy-3- 







“MJ 
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[(trifluoroaeetyl) amino]-a-i-/yxo-hexopyranosyl]oxy]- 
2-naphthacenyl]-2-oxoethyl pentanoate; 

(85,10 5)-8-G Jy co loy 1-7,8,9,10-tetra hydro-6,8,11 -trihydroxy~ 
l-methoxy-10-[[2 / 3,6-trideoxy-l-(2,2,2-triffuoro- 
acetamido)-a-t-/yxo-hexopyranosyl]oxy]-5,12- 
naphthacenedfone 8 2 -valerate [56124-62-0]. 

DEFINmON 

Valrubicin contains NLT 98,0% and NMT 102.0% of 
C^HsfiFjNOu, calcuiated on the anhydrous and so3vent- 
free basis. 

[Caution— Great care should be taken to prevent inhaling 
particles of Valrubicin and exposing the skin to it.] 

IDENTIFICATION 

* A, INFRĄRED ABSORPTION (197M) 

* B, The retention time of the major peak of the Sampie 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 3.4 mg/ml of monobastc potassium phos- 
phate adjusted with phosphoric acid to a pH of 3,1 
Mobile phase: Acetonitnle and Solution A (3:2) 
Standard solution: 0.5 mg/mL of USP Valrubtcin RS in 
acetonitnle 

Sampfe solution: 0,5 mg/mL of Valrubicin in 
acetonitnle 

Chroma tographk system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 5-cm; 1.8-j.im packtng LI 
Ffow ratę: 1.5 m L/min 
Column temperaturę: 40 c 
Injection size; 10pL 
System suitability 
Sampie: Standard solution 
Suitability regulrements 
Relatfve standard devtation: NMT 2.0% 

Anałysis 

Samples: Standard solution and Sampie solution 
Calculale the percentage of ChHmFsN 0 13 in the por- 
tion of Valrubicin taken: 

Resuit = (fu/fs) x (Cs/Cu) x 100 

ro = peak response from the Sampie solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Valrubicin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of Valrubicin in the 
Sampie solution (mg/ml) 

Acceptance criteria: 98.0%-1020% on the anhydrous 
and solvent-free basis 

IMPURITIES 

Inorganic Impurities 

• Residue on Icnition (281): NMT 0.2% 

Organie Impurities 
® Procedurę 

Solution A: Use Solution A as directed in the Assay. 
Sofutlon B: Aceton itrile 

Mobile phase: See the gradient table below. [Notę— 
Anałysis time is 55 min, The steps that fol Iow are for 
column washing and re-equiJibration.] 


Time 

Ćmin) 

Solution A 

<%) 

Solution B 

0 

75 

25 

45 

40 

60 

55 

40 

60 

58 

20 

80 

68 

20 

80 

70 

75 

25 

SO 

75 

25 


Solution C: Acetonitrife and water (1:1) 

Stock standard solution: 2 mg/mL of USP Yalrubidn 
RS in acetonitnle and water (1:1). [Notę—D issolve first 
in acetonitnle, using 50% of the finał volume and di- 
fute with water to voiume.] 

Standard solution: 0.01 mg/ml of vafrubkin in 5o/u- 
tion C 

System suitability solution: 2 mg/ml of USP Vairubicin 
Resolution Mixture RS in acetonitnle and water (1:1). 
[NOTĘ—Disso!ve first in acetonitnle, using 50% of the 
finał volume and dilute with water to volume.] 

Sampie solution: 2 mg/ml of Valrubicin in acetonitnle 
and water (1:1). [Notę —Dissotve first in acetonitnle, us¬ 
ing 50% of the finał volume and dilute with water to 
volume,] 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 
Detector: 254 nm 

Column: 4.6-mm x 5-cm; 1.8-nm packing LI 
Flow ratę: 1.5 ml/min 
Temperaturo 
Column: 40 a 
Autosampler: 4° 

Injection size: 10 |iL 
System suitability 
Sampfe: System suitability solution 
[Notę—I dentify the peaks by the refative retention 
times listed in impurity Table f j 
Suitability regutrements 

Resolution: NLT 2.0 between doxorubicinone and 
daunorubicin 
Anałysis 

Samptes: Standard solution and Sampie solution 
Caiculate the percentage of each impurity in the por- 
tion of Valrubidn taken: 

Resuit = (ru/r 5 ) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sampie solution 

r s = peak response of valrubicm from the Standard 
soiution 

Cs = concentration of USP Valrubicin RS in the 
Standard soiution (mg/ml) 

Cu = nominał concentration of Valrubidn in the 
Sampfe solution (mg/ml) 

F = relative response factor as listed in Impurity 
Tobie 1 

Acceptance criteria 
[NOTĘ—Reporting level is 0.05%.] 

Individual impurities: See Impurity Table L 
Total Impurities: NMT 1.0% 


USP Monographs 













oo^o vdiiuuiun / witiuui iwunuyiufjrc i 




Impurity Table I 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Aeceptance 
Criteria, 
NIV!T (%) 

Doxorubjdn 

0,05 

1.0 

0.15 

DoxprubicfnoneT 

0-10 

0.63 

0J5 

Daunorubidn 

OJ 2 

0.86 

0.15 

Daunorubicin 

bromoketak 

0.42 

1.4 

0.15 

Doxorubicin vaier- 
ate Ł 

0.48 

1.3 

0.15 

Doxorubidnone 

valerate rf 

0.76 

0.80 

0.15 

Valrubicm 

1.0 

_ 

.—. 

Dianhydro- 

valrubidn B 

L2 

0.47 

0J5 

Any unspedfied im- 
purEty 

— 

1.0 

0.10 


4 (85,105}-ć,8J0,1 l-Tetrahydroxy-8-(hydroxyacetyE)-l -methoxy’7,8,9,10- 
te Lr^ hyd rote tra cen e-5, 12-dione. 

b (8 5/105)-10-[( 3 - Ami no-2,3,6-1 ride oxy- a-L-]yxo-h exopy ranosy 1 )oxy]-8-(2- 
b romo-1 F 1 -di methoxy ethy I) - 6,8,11 - tr i hy d roxy-1 - metn oxy- 7,8, 9 ,1 Q-te t- 
rshydrotetracene-5,12-dione. 

c 2-{(2 5, 4 5)-4-[( 3-Am in a-2, 3 „ 6-tri d eoxy-a-L- lyxo - he xq pyra n o$y E)oxy] -2,5,12- 
trihydroxy-7-methoxy-6J1 -dioxo-l,2,3,4,6,l1 - hexahydrole tracę rv2-yl}-2- 
oxoethyl pentanoate, 

d 2"Oxo-2'[(25,45)-2 f 4,5,12-tetra hydr oxy- 7-rnetf ioxy- 6,17 -dioxo- 
1,2,3,4,6,17-hexahydrotetracen-2-yl]ethyl pentanoate. 
e 2-(5,12-Dihydroxy-7-methoxy-6,l l-dioxo-6,l 1dihydrotetracen-2-yl)-2- 
oxoethyl pentanoate, 

SPEOJFIC TESTS 

• WUater Determimation, Method I {921): NMT 0.5% 

ADDITIONAL REQUIREMENT$ 

• PACKAGING and Storage: Preserve in Light, light-resistant 
containers, and storę at contmlled room temperaturę. 

o U5P Reference Standards (11) 

USP Valrubicin RS 

USP Yalrubicin Resolution Mixture RS 

This Reference Standard Is a mixture of the foltowing 
with Łheir Chemical names; 

Doxorubkin: (85,1 OS)-10-[(3-amin0-2,3,6tndeoxy-ot-L- 
/yxQ-hexopyranGsyl)oxy]-8-gfyto]oyl-7,8,9,10-tetrahy- 
aro-6,8,11 -trihydroxy-l-metnoxy-5,12- 
naphthacenedlone, 

Doxorubkin oglycone: (85,105>ó,8,10,11 -tetra hydroxy- 
8 -(hydroxyacety I)-1 -methoxy-7,8,9,10-tetra hydro- 
tetracene-5,12-dione. 

Daunorubidn: (85,105)-8-acetyl-10-[(3-amtno2,3, 
6 -tndeoxy-a-L-/yxo-hexopyranośy])oxy]-6,8,11 -tri hy- 
droxy-1 -metboxy-7,8,9,10-tetrahydrotetracene-5,12- 
dione. 

Daunorubicin bromoketak (85,105>10-[(3-amino-2,3, 

6- trideoxy-a-L-/yxo-hexopyranosy3)oxy]-8-(2-bromo-1,1 - 
dimethoxyethyl)-6,8,11 -lrihydruxy-1 -ineLhoxy- 

7,8,9,10-tetrahydrotetracene-5,12-dione. 

Doxorubidn valerate: 2-{C25,45)-4-[(3-amino-2,3,6-tride- 
oxy-Gt-L-/yxo-hexQpyranasyi)oxy]-2,5,12-trihydroxy- 

7- methGxy-ó,ll -ajoxo-1,2,3,4,ó,1 l^^ahydrotetracen- 
Z-ylJ^-cwoethyl pentanoate. 

Doxorubicin aglycone valerate: 2-oxo-2-[(25,45>2,4,5,12- 
tetrahydroxy-7-methoxy-6,11 -dioxo-1,2,3,4,6, II -hex- 
a by d ro tet ra ce n-2 -y I] et hy I pentan oate, 

Valrubicin: (85,105)“8-glycoloyL7,8,9,1O-tetrahydro- 
6 ,8,11 -tribydroxy-1 -methoxy-10-[[2,3,6-trideoxy- 
3-(2,2,2-trif3uoroacetamido)‘a“i-/yxo-hexopy- 
ranasyl]oxy]-5,12-naphfbacenedione 8 2 -valerate. 

Dianhydrovairubidn: 2-(5,12-dihydroxy-7-methoxy-6,11 - 
dioxo-6,11 -dibydrotetracen-2-y!)-2-oxoethyl 
pentanoate. 


Yalrubicln Bntrayeslcal Solution 


DEFINSTION 

Valrubicin lntravesical Solution is a sterile solution of 
Valrubidn in a suitable vehicfe. It contains NLT 95.0% and 
NMT 105.0% of the labeled amount of valrubicin 
(C^HmFbNO , 3 ). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: Use the Standard solution , prepared 
as directed in the Assay , suitably diiuted with metnanoL 
Sampie solution: Use the Sampie solution , prepared as 
directed in the Assay f suitably diiuted with methanol, 
Solution A: 0.1 M ammonium formate. Adjust with for¬ 
mie acid to a pH of 4-0. 

Developing solvent system: Acetonitrile and Solution A 
(45:55) 

o B. The retenlion time of the major neak of the Sampie 
solution corresponds to that of the standard solution i, as 
obtained in the Assoy. 

AS5AY 
o PROCEDURĘ 

Buffer: 0.1 M ammonium formate. Adjust with formie 
acid to a pH of 4,0. 

Mobile phase: Aceton itrile and Buffer (45:55) 

Standard solution: 0.2 mg/mL of USP Yalrubidn RS in 
methanol 

Sampie solution: Equivalent to 0.2 mg/mL of 
yalrubicin, from lntravesical Solution in methanof 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 mm 

Column: 5-mm x 10-cm; 4-jtm packing LI, and a 
guard coiumn 
Ftow ratę: 2.5 m L/min 
Injection size: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of 
C 34 H 36 F 3 NO 13 in the lntravesical Solution taken: 

Result - (r^/rs) x (Cs/Cu) X 100 

r u = peak response from the Sampie solution 

rs = peak response from the Standard solution 

C 5 - concentration of USP Valrubicin RS in the 
Slundufd solution (mg/mL) 

Cu - nominał concentration of yalrubicin in the 
Sampie solution (mg/mL) 

Aeceptance criteria: 95,0%~1 05,0% 

BMP U RUT i ES 
Organie Bmpurities 

* Procedurę 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay. 

Sampie solution: 0.2 mg/mL of yalrubicin in methanol 
Analysis 

Sampie: Sampie solution 

Measure the areas for the major peaks. Calcuiate the 
percentage of each impurity in the portion of fn- 
travesicaf Solution taken: 

Result = (ry/rr) x 100 

r u “ peak area for each impurity 
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rr = sum of the peak areas of all the peaks 
[Notę—D o not oonsider any peaks due to solvent or 
exdprents*] 

Acceptanee criteria 

IndWiduaf impurities: See Impurity Tobie h 
Total impurities; NMT 3.5% 


Impurity TabU 1 


Name 

Re|ative 

Retention 

Time 

Acceptanee 

Crłteria, 

NMT 

Valrub?cin impurity 1 

0,1) 

0*5 

Valrubidn impuritv 2 

0,16 

0,6 

Vaimfciicin impuritv 3 

0.51 

0.8 

Valrubiein lmpuritv 4 

0.71 

0.8 

Any unspecifierf 
impurity 


0,5 


SPECIFIC TEST5 

« Bacterial Endotoxins Test (85): NMT 0.14 USP Endo- 
toxin Unit/mg of valrubicin 

• PH (791) 

Sample solution: 1 in 15 solution in 0.9% sodium 
chloride solution 
Acceptanee criteria: 4.0-7 ,0 

• Other Requirements: Meets the requirements under In- 
jections and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

■ PACKAGiNC and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. Storę tn 
a refrigerator. 

s Labeling: Label it to indicate that it is not intended for 
intravenous or intramuscular injection but is to be used 
for Śntravesica( instillation, 

• USP Reference Standards <1T) 

USP Endotoxin RS 
USP Valrubicin RS 


Valsartan 



C2,H 29 N ; 0 3 435.52 

L-Valine, N-( 1 -oxopentyl)-N-[[2'-( I H-tetrazoh5-yl)l1,l '-bi- 
pheny!]-4-yljmethyl]-; 

N-[p-(o-1 H-Tetrazol-5-ylphenyl)benzyf]-N-valerybL-valine 
[137862-53-4]. 

DEFINITION 

Vaisartan contains NLT 98.0% and NMT 102.0% of val- 
sartan (C 2ł H 29 NsOj), calculated on the anhydrous basts. 

IDENTIFICATION 

• A. INFRAHED ABS0RPT10N (197M) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

AS5AY 

• Procedurę 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (500:1:500) 


Standard solution: 0.5 mg/mL of USP Valsartan RS in 
Mobile phase 

Sample solution: 0.5 mg/mL of Valsartan in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 273 nm 

Column: 3.0-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 0.4 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Relative standard deviat!on: NMT 2.0% 

Analysis 

Samples: Standard solution and 5omp/e solu t/on 
Calcu la te the percentage of valsartan (C 24 H 29 N 5 O 3 ) in 
the portion of Valsartan taken: 

Resuit = (fu/rj) x (Cs/ Cu) x 100 

r u - peak response of the Sample solution 

r s = peak response of the Standard solution 

Cs = concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

Cu = concentration of Valsartan in the Sample 
solution (mg/mL) 

Acceptanee criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0,1% 


Delete the following: 

*• Heaw Metals, Method II (231): NMT 10 ppm. ,. 

B PROCEDURĘ li LIMIT OF VAL$ARTA N RELATED COMPOUND A 

Mobile phase: n-Hexane, 2-propanol, and trifiuoroace- 
tic acid (850:150:1) 

System suitability solution: 0.04 mg/mL each of USP 
Vaisartan Related Compound A and USP Valsartan RS in 
Mobile phase 

Standard solution: 0.01 mq/mL of USP Valsartan Re¬ 
lated Compound A RS in Mobile phase 
Sample solution: 1 mg/mL of Valsartan in Mobile phase 
Sonicate for 5 min, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L40 
Flow ratę: 0.8 mL/min 
injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2,0 between valsartan related com¬ 
pound A and valsartan 

Relative standard deviation; NMT 5% for valsartan 
related compound A peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of valsartan related compound 
A in the portion of Yalsartan taken: 

Resuit = (fu/rs) x (Cs/Cu) x 100 

fu = peak response of yalsartan related compound 
A from the Sample solution 

n - peak response of yalsartan related compound 
A from the Standard solution 
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Cs = concentration of USP yalsartan Related 

Compound A RS In the Standard solution 
Cmg/mL) 

Cu = concentration of Yalsartan in the Sample 
solution (mg/mL) 

Acceptance criteria: IMMT 1.0% of yalsartan related 
compound A. 

* Procedurę 2 : Limit of Valsartan Related Compound B, 
Vaisartan Related Compound C, and Other Related 
Compounds 

Mobile phase: Proceed as directed in the Assay . 
Standard solution: 1 pg/mL each of USP Yalsartan RS, 
USP Vafsartan Related Compound B RS, and USP yal¬ 
sartan Related Compound C RS in Mobile phase 
Sample solution: 0.5 mg/mL of Valsartan in Mobile 
phase 

Chromatographic system: Proceed as directed in the 
Assay , except for the followirrg. 

Oetector: UV 225 nm 
System suitability 
Sample: Standard solution 
Suitability reguireutents 

Resolutron: NLT 1.8 between yalsartan related com¬ 
pound B and yalsartan 

Relative standard deviation: 10.0% for yalsartan re¬ 
lated compound B and NMT 2,0% for yalsartan 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of yalsartan related compound 
B and yalsartan related compound C in the portion of 
Valsartan taken: 

Result = ( fu/rs ) x (Cj/Cy) x 100 

ru = peak response of yalsartan related compound 
B or yalsartan related compound C from the 
Sample solution 

r$ “ peak response of yalsartan related compound 
8 or yalsartan related compound C from the 
Standard solution 

Cs = concentration of USP Yalsartan Related 

Compound B RS or USP Valsartan Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu - concentration of Valsartan in the Sample 
solution (mg/mL) 

Calculate the percentage of any other impurity in the 
portion of Valsartan taken: 

Result - (ru/r s ) x (Cs/C u ) x 100 

Or - peak response of any other impurity from the 
Sample solution 

r$ = peak response of yalsartan from the Standard 
solution 

Cs = concentration of USP Valsartan RS in the 
Standard solution (mg/mL) 

Cu = concentration of Valsartan in the Sample 
solution (mg/mL) 

Acceptance criteria: $ee Tobie 1. 


TabJe 1 


Name 

Acceptance 
Criteria, 
NMT (%> 

Valsartan related compound B J 

0.2 

yalsartan related compound C b 

0,1 


4 N -BuLyry \-N-{[2 '-(1 H-tetrazoIe-5-y! )b ipheny 1-4-yI]methy 1 }-l- vafine. 

b ry-Va[ery 1 -/V-{[2'-(7 84etrazole4i-yl)bfphenyl-4~Yl]methyl}-Lwaiine benzyl 

ester 

r Exduding yalsartan related compound A. 


Table 1 (Contlnued) 


Name 

Acceptance 
Criteria, 
NMT fW 

Any other individual rmDuritv c 

0.1 

Total Emourities 1 

03 


* N- Buty ry I- N- {[2'~0 H-tetrazole-S-y I )bi p h eny I -4-y i] methy I}~L-vaf i ne. 
b N-Valeryl-N-{[2^(] 8-tetrazole-5-yl)biphenyl-4-yl]rnethylH-valme benzyl 
ester, 

c Exduding valsartan related compound A. 

5PECIFIC TEST5 

• Water Determination, Method I (921): NMT 2.0% 

6 ABSORBANCE 

Analytical wayelength: 420 nm 
Sample solution: A l-in-20 soiution of yalsartan in 
methanol 

Acceptance criteria: The absorbance diylded by the 
patn length is NMT 0.02. 

ADOmONAŁ R£QUIREMENTS 

• Pa ck ag INC and Sto ragę: Preserve in tight containers, 
and storę at controlfed room temperaturę. Protect from 
moisture and heat. 

• USP Reference Standards (11) 

USP Valsartan RS 

USP Valsartan Related Compound A RS 
N-yaleryl-/V-{[2'-{1ff-tetrazole-5-yl)biphenyl-4-yI]methy]}- 
D-yaline, 

C 2 .H 29 N 5 0 3 435.52 

USP Yalsartan Related Compound B RS 
N-Butyryf-N-{[2'-(1 H-tetrazole-5-yl)biphenyl- 
4-yljmethyl}-L-valine. 

C 2 b H 27 N 5 O i 421.49 

USP Valsartan Related Compound C RS 
N“Valeryl-N-{[2'-(1 L/-tetrazoie-5-y[)biphenyh4-yl3methyl}- 
L-valine benzyl ester, 

C 3 iH 35 N50 3 525.64 


Valsartan Tablets 


DEFINITION 

yalsartan Tabiets contain NLT 95.0% and NMT 105,0% of 
:he labeled amount of yalsartan (Ci-tkbsNsOs), 

Jl DENTIFHCATEON 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soiution, as 

obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, water, and glacial acctic 
actd (50:50:0.1) 

Diluent: Acetonitrile and water (1:1) 

System suitability solution: 2 jig/mL of USP Yalsartan 
Related Compound B RS and 20 pg/mL of USP YaL 
sartan RS in Diluent 

Standard solution: 0,20 mg/mL of USP Yalsartan RS in 
Diluent 

Sample stock soiution: Place NLT 20 Tablets in a suita- 
ble volumetric fiask, and initiatly add water (10% of the 
yolume of the fiask). Stir or shake until the Tablets dis- 
integrate (about 5 min), Add acetonitrile (about 80% of 
the volume of the fiask). Stir or shake for 30 min, and 
sonicate for 10 min. Cool, and dilute with acetonitrile 
to volume, mix, and centrifuge a portion of the 
suspenslon, 

Sample solution: 0,2 mg/mL of yalsartan from the 
Sample stock solution in Diluent 
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Chromatographic system 

(See Chromotography (62^) f System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Colurnn: 4.6-mm x 25-cm; lO-pm packing LI 
Coiumn temperaturę: 30 D 
Flow ratę: 1.0 mL/min 
Injection size: 20 juL 
System suitability 

Sample: Sj/stóm suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between vafsartan related com- 
pound B and valsartan, System suitability soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of val- 
sartan (CmH^NsOu) in the portion of Tabiets taken: 

Result - (ru/ts) x (Cs/Cu) x 100 

fu = peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Vaisartan RS in the 
Standard soiution (mg/mL) 

Cu = nomina] concentratton of the Sample soiution 
(mg/mL) 

Acceptance criteria: 95.0%-TG5,0% 

PERFORMANCE TESTS 

* DISSOLUTION (711) 

Medium: pH 6,8 phosphate buffer prepared as follows, 
Dissolve 6.805 g of monobasic potassium phosphate 
and 0.896 g of sodium hydroxide in and di lute with 
water to 1000 mL. Adjust with 0.2 M sodium hydroxide 
or 1 M phosphorit acid as required to a pH of 6 , 8 ; 

1000 mL degassed. 

Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: (L/1000) mg/mL of USP Yalsartan 
RS in Medium , where i is the label claim, In mg/Tabiet. 
[Notę—D i lute with Medium as neededj 
Sampie soiution: Pass a portion of the soiution under 
test through a suitabie filter. 

Analysis 

Analyticai wavefength: UV 250 nm 

Blank: Medium 

Samples: Standard soiution and Sample soiution 
Calcufate the percentage of the labeled amount of vab 
sartan (C 24 H 29 N 5 O 3 ) dissolved: 

Result = (Au/A s ) x (G/0 ^xl 00 

A u = absorbance of the Sample soiution 
As = absorbance ot the Standard soiution 
C s - concentration of USP Valsartan RS in the 
Standard soiution (mg/mL) 
i - iabei daim (mq/Tablet) 

V - volume of Medium, 1000 mL 
Toierances: NLT 80% (Q) of the tabeied amount of vah 
sartan (C 24 H 29 NSO 3 ) is dEssolved. 

0 UNlFORMfTY OF Dosage Units (905): Meet the 
requirements 

IMPUR1TIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitability soiution, 
Sample soiution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

Standard soiution: 0.4 pg/mL of USP Valsartan RS in 
Diluent 

Sensitivity soiution: OT |ig/mL of USP Valsartan RS in 
Diluent f from the Standard soiution 


System suitability 

Sample: Standard soiution , SensitMty soiution, and Sys¬ 
tem suitability soiution 
Sultabiiity reguirements 

Resolution: NLT 1.5 between valsartan related tom- 
pound B and valsartan, System suitability soiution 
Relative standard deviation: NMT 10,0%, Standard 
soiution 

Signahto-noise ratio: NLT 10, SensitMty soiution 
Analysis 

Sample: Sample soiution and Standard soiution 
Calculate the percentage of each individual impurity in 
the portion of Tabiets taken: 

Result - (rufr$) x (G /Cu) x 100 

r u = peak response of each impurity from the 
Sample soiution 

r 5 - peak response of valsartan from the Standard 
soiution 

G ~ concentration of USP Valsartan RS in the 
Standard soiution (pg/mL) 

Cu ” nominał concentration of valsartan in the 
Sample soiution (pg/mL) 

Acceptance criteria 
Each individual impurity: NMT 0,2% 

Totai impurities: NMT 0,4%, [NOTĘ—Calculate the to- 
tal impurities from the sum of alf individual impurity 
peaks. Disregard any peak due to vaisartan related 
compound B and any peaks <0.05%.] 

AODITIONAL REQUHREMENTS 

» Pach ag inc and Sto rag e: Presen/e in tight containers. 

* USP Reference Standards (11) 

USP Valsartan RS 

USP Yalsartan Related Compound B RS 
(S)-N-Butyryl-/V-{[2'-(1-/f-tetrazole-5-yl)-biphenyh4-yl]- 
methyi}-valine. 

C 23 H27N 5 0 3 421.49 


Val$airtara and HydrochSorothiaziide 
TabSets 


DEFINITION 

Valsartan and Hydrochlorothiazide Tabiets contain NLT 
90.0% and NMT 110,0% of the labeled amounts of va(- 
sartan (C 24 H 29 NSO 3 ) and hydrochlorothiazide 
(C 7 HaCIN 3 04 S 3 ). 

IDENTIFICATION 

* A. Thin-Iayer Chromatographic Identification Test 

( 201 ) 

Sample soiution; To an amount of gtouitd Tabiets, 
equivafent in weight to a single Tablet, add 2.0 ml of 
acetone, sonicate for 15 min, and centrifuge. 

Application vo1ume: 2 pL 

Deveioping solvent system: Ethyf acetate, dehydrated 
aicohol, and 3.6 M of ammonium hydroxide ( 8 : 2 : 1 ) 
Analysis: Proceed as directed in the chapter, except de- 
veiop the piąte in a paper-iined chromatographic cham- 
ber equifibrated with DeveIoping so!vent system for 15 
min before use. Allow the cnromatogram to develop 
until the solvent front has moved at least 7 cm. After 
removing the piąte and marking the solvent front, dry 
the piąte under a current of warm air. 

Acceptance criteria: The Rr values of the principal spots 
from the Sample soiution correspond to those from the 
Standard soiution. 

o B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the ^ssay. 
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ASSAY 
* Procedurę 

Diluent: Acetonitrile and water (1:1) 

Solution A: Acetonitrile, water, and trifluoroacetic add 
(10:90:0.1) 

Solution B: Acetonitrile, water, and trifluoroacetic acid 
(90: 10:0.1) 

Mobile phase: See Table L 


Tablci 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%) 

0 

90 

10 

25 

1 0 

90 

27 

90 

10 

40 

90 

to 


Standard solution: Transfer 1 2.5 mg of USP Hydrochlo- 
rothiazide RS to a 200-mL volumetric fiask, and add 
12.5/ mg of USP Valsartan RS, / being the rado of the 
labeled amount, in mg, of valsartan to the labeied 
amount, in mg, of hydrochlorothiazide per Tablet, Add 
100 mL of Diluent, sonlcate for 15 min, diiute with Dilu¬ 
ent to yolume, and mix. Transfer 25,0 mL of this solu¬ 
tion to a 50-mL yolumetric fiask, di fu te with Diluent to 
vo(ume, and mix. Diiute with Diluent to obfain a solu¬ 
tion haying a concentration of 0,2 mg/mL of USP Va!~ 
sartan RS in Diluent . 

Sample stock solution: To the nominał equivalent of 
62.5 mg of hydrochlorothiazide from a number of Tab- 
lets add 5 mL of water, and allow to stand for 5 min. 
Then add 100 mL of Diluent, sonicate for 15 min, and 
shake for 30 min. Diiute with Diluent to 250 mL, and 
centrifuge a portlon of this solution at 3000 rpm. Diiute 
25.0 mL of the elear supernatant with Diluent to 
200,0 mL. 

Sample solution: Nominally 0.2 mg/mL of valsartan 
from Sample stock solution in Diluent 
Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Column: 3.0-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 0.4 mL/min 
fnjection volume: lOpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deyiatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of vaf- 
sartan (ć^H^NjOa) and hydrochlorothiazide 
(C 7 H 3 CIN 30 ,S 2 ) In the portion of Tablets taken: 

Result = (fu/fs) x (Cs/C u ) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu - nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance enteria: 90.0%-110.0% 

PERFORMANCE TEST5 
* DlSSOLUTION (711) 

Test 1 

Medium: pH 6.8 phosphate buffer; 1000 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the percentage of the labeled amounts of 
yalsartan (C^H^NsCh) and hydrochlorothiazide 


(CjHaONsC^Sz) dissolved by using one of the follow- 
ing procedures, 

Spectrophotometrk proceduro 

(See Uftraviolet-Visible Speetroscopy (857),) 

Analytkal wavelength: 250 nm for yalsartan and 
272 nm for hydrochlorothiazide 
Celi path length: 0.2-cm guartz 
Standard solution: USP Hydrochlorothiazide RS and 
USP Valsartan RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a sultabie glass fiber fflter of 1-pm porę 
size. Diiute with Medium , if necessary, to a concentra¬ 
tion similar to that of the Standard solution , 

Analysis 

Calculate the percentage of the labeled amount of 
yalsartan (CiMigNsOi) dissolved: 

Result = {(Ah x D) - {AK x £)/(C x D) - (B x £)] x 
12,500 

Calculate the percentage of the labeled amount of 
hydroehlorotniaztde (C/HaCINsO^) dissolved: 

Result = [(ATj x C) - (AK x fi)/(D x Q - (£ x B)] x 
80,000 

AK = absorbance of the Sample solution at 272 nm 
C - A1%V 25 o, absorptiyity (1%, 0,2 cm, 250 nm) 
of yalsartan In Medium 

AT 2 = absorbance of the Sample solution at 250 nm 
B = A1%V 2 72, absorptiyity (1%, 0.2 cm, 272 nm) 
of yalsartan in Medium 

D - A1%H 2 7 2 , absorptiyity (1%, 0.2 cm, 272 nm) 
of hydrochlorothiazide in Medium 
E = Al %H Z5 q, absorptiyity (1 %, 0.2 cm, 250 nm) 
of hydrochlorothiazide in Medium 
Chromatographic procedurę 
Diluent: Water and acetonitrile (1:1) 

Solution A: 0.2 M ammonium acetate (15.4 g/L of 
ammonium acetate in water), adjusted with glaciaf 
acetic acid to a pH of 5.6 
Solution B: Acetonitrile 
Mobile phase: See Table 2, 


Table 2 


Time 

Solution A 

Solution B 

(min) 


_ 

0 

88 

12 

4 

65 

35 

7 

88 

12 

8 

88 

12 


System suitability solution: 80 pg/mL of USP Vaf- 
sartan RS, 60 pg/mL of USP Hydrochlorothiazide RS, 
30 pg/mL of USP Benzothiadiazine Reiated Com- 
pound A RS, and 200 jrg/mL of USP Valsartan Reiated 
Compound B RS In Diluent Transfer 25 mL of this so¬ 
lution to a lOG-mL yolumetric fiask, and diiute with 
Medium to yolume* 

Standard solution: Transfer about 12.5 mg of USP 
Hydrochlorothiazide RS to a 200-mL yolumetric fiask. 
Add about 12.5/ mg of USP Va!sartan RS, with / being 
the ratlo of the labeled amount (mg) of yalsartan to 
the labeled amount (mg) of hydrochlorothiazide per 
Tablet, Diiute with Diluent to voiume. Transfer 10 mL 
of this solution to a 50-mL yolumetric fiask, and di- 
lute with Medium to yolume* 

Sample solution: For Tablets labeled to contain 
12.5 mg of hydrochlorothiazide, pass a portion of the 
solution under test through a suitabfe futer. 

For Tablets labeled to contain 25 mg of hydrochloro- 
thrazlde, pass a portion of the solution under test 
through a suitable filter, and diiute with Medium 



















Chromatographic system 

(See Chromatogrophy <621), System Suitability .} 

Modę: LC 

Detector: UV 265 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI I 

Flow ratę: 1.5 m L/min 

Injection volume: 20 pL 
System suitability 

Samples; System suitability soiution and Standard 
solution 

Suitability requirements 
ResoJution: NLT 2*0 between va!sartan and val- 
sartan refated compound B; NLT 2*0 between hy¬ 
drochlorothiazide and benzothiadiazine related 
compound A, System suitability solution 
Relative standard deviation: NMT 2*0% for both 
valsartan and hydrochlorothiazide, Standard soiution 
Analysis 

Calculate the percentage of the labeled amounts of 
yaisartan (C 24 H 20 N 5 O 3 ) and hydrochlorothiazide 
(GHaCINjChS*) dissolved: 

Result = {ru! fi) x (Q/L) xDxVx 100 

r u = peak response of vaisartan or 

hydrocnlorothiazide from the Sample solution 

r s = peak response of valsartan or 

hydrocnlorothiazide from the Standard 
soiution 

Cj = concentration of vafsartan or 

hydrochlorothiazide in the Standard solution 
(mg/mL) 

L = labeL daim for valsartan or hydrochlorothiazide 
(mg/Tablet) 

D = dilution factor of the Sample solution , if 
appltcable 

V = voiume of Medium , 1000 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
both vaJsartan (Gi^sNsO*) and hydrochlorothiazide 
(OHaCINiChSa) is dissolved* 

Test 2: If the product complies with this test, the labei- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: pH 6.8 phosphate buffer; 1000 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Buffer: Mix 1 mL of trifluoroacetic acid and 1 L of 
water. 

Mobile phase: Acetonitrile and Buffer (450:550) 
Valsartan standard stock solution: 3.2 mg/mL of USP 
Valsartan RS in Medium prepared as follows. To a suita- 
ble amount of the USP Valsartan RS in a suttabfe volu- 
metric fiask add methanof to fili 20 % of the total vol- 
ume. Sonicate to dissolve, and add Medium to fili 25% 
of the total volume. Sonicate for 5 min, and dilute 
with Medium to volume* 

Hydrochlorothiazide standard stock solution: 

0.5 mg/mL of USP Hydrochlorothiazide RS prepared as 
follows* To a suitable amount of the USP Hydrochloro- 
thiazide RS in a suitable volumetric fiask add methanol 
to fili 10% of the total volume. Sonicate to disso!ve, 
and add Medium to fili 60% of the total volume. Soni¬ 
cate for 5 min, and dilute with Medium to volume* 
Standard solution: Prepare Solutions of concentra- 
trons llsted in Table 3 from Valsartan standard stock 
solution and Hydrochlorothiazide standard stock solution 
in Medium * Pass through a suitable fifter of 0*45-pm 
porę size, and diseard the first few mL of the filtrate. 


Table 3 


Tablet Strength 
of Valsartan/ 

Hy droc h loroth i azide 
(ma/mai 

Concentration 
of Va!$artan 
(mg/mU 

Concentration 

of 

Hy d roc hlo rot h ła- 
xlde 

(mq/mLl 

320/25 

0,32 

0*025 

320/T2-5 

0*32 

0.0125 

160/25 

0.16 

0.025 

160/12.5 

OJ 6 

0.0125 

80/12.5 

0*08 

0,0125 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
diseard the first few mL of the filtrate* 
Chromatographic system 
(See Chromatogrophy (621), System Suitability .) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Sample cooler temperaturę: 20° 

Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times of vaisartan and 
hydrochlorothiazide are 1.0 and 0.25, respectivelyj 

Suitability requirements 

Tatling factor NMT 2.0 for both valsartan and hy¬ 
drocnlorothiazide peaks 

Relative standard deviation: NMT 2*0% for both 
valsartan and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
valsartan (C 21 H 29 N 5 O 3 } and hydrochlorothiazide 
(C7H&CIN3O4S2) dissolved: 

Result = (r u irs) xQxVx (1/L) x 100 

= peak response of valsartan or 

hydrocnlorothiazide from the Sample solution 
fi - peak response of vaisartan or 

hydrocniorothiazide from the Standard 
solution 

Cs = concentration of valsartan or 

hydrochlorothiazide in the Standard solution 
(mg/mL) 

V = volume of Medium , 1000 mL 
i - labę! claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
both valsartan (C24H2gNsOj) and hydrochlorothiazide 
(GHHCIN 3 G 4 S 2 ) is dissolved. 

* Uniformity of Dosage Units (905) 

Procedura for content uniformity 
Diluent, Solution A, Solution 8 , Mobile phase, Stan¬ 
dard solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

Sample solution: Transfer 1 Tablet to a 200-mL volu- 
metric fiask, add 5 mL of water, and allow to stand for 
5 min. Add 100 mL of Diluent, and sonicate for 15 
min* Dilute with Diluent to volume, mix, and cen tri- 
fugę a portion of this solution at 3000 rpm. Dilute a 
voTume of the elear supernatant with Diluent to obtain 
a solution having a nominał concentration of 0.2 mg/ 
mL of yaisartan. 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amounts of 
valsartan (C 24 H 29 N 5 OJ and hydrochforothiazide 
(C/HaCINsO.^) in the Tablet taken: 

Result - (ry/r s) x (Cs/Cu) x 100 
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fy = peak response from the Sample solution 

Cs - peak response from the Standard solution 

C s = concentration of the appropnate USP 

Reference Standard In the Standard solution 
(mg/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance criteria- Meet the reguirements 

IMPURITIES 
* Organic Im PU RIT i es 

Diiuent, Solution A, Solution B ; Mobile phase, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assay* * 

Standard stock solution: 0.03 mg/mL of USP 
Benzothiadiazine Related Compound A RS, 0.06 mg/mL 
of USP Hydrochlorothiazide RS, 0,08 mg/mL of USP Vah 
sartan RS, and 0.2 mg/mL of USP Yalsartan Related 
Compound B RS in Diiuent 

System suitability solution: Dilute 5.0 mL of the Stan¬ 
dard stock solution with Diiuent to 100 mL. 

Standard solution: Dilute 10.0 mL of the System suita¬ 
bility solution In 100.0 mL of Diiuent 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1*4 between va!sartan related com- 
ound B and va]sartan; NLT 1.4 between 
enzothiadiazine related compound A and hydrochio- 
rothiazide, System suitability solution 
Relative standard deviation: NMT 10.0% for the 
yalsartan and hydrochlorothiazide peaks, Standard 
soiution 
Analysrs 

Samples: Standard solution and Sample soiution 
Disregard the peak, if any, with a retention time of 22 
min. 

Calculate the percentage of benzothiadlazine related 
compound A in the portion of Tablets taken: 

Result - ( rufrs) x (G/Cu) x 100 

ru - peak response of benzothiadiazine related 
compound A from the Sample solution 
n = peak response of benzothiadiazine related 
compound A from the Standard soiution 
C 5 - concentration of benzothiadiazine related 
compound A in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
In the Sample solution (mg/mL) 

Calculate the percentage of each other impurity in the 
portion of Tablets taken: 

Result - (Wrs) x (Cs/Cu) x 100 

fu = peak response of each other impurity from the 
Sample solution 

rs = peak response of yalsartan from the Standard 
solution 

C% = concentration of yalsartan in the Standard 
solution (mg/mL) 

Cu = nominał concentration of yalsartan (for 

calculating other impurities) in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 1.0% of benzothiadiazine re- 
lated compound A; NMT 0.2% of any other impurity, 
excluding yalsartan related compound A; NMT 1.3% of 
totaf impurities, extluding yalsartan related compound 
A. [Notę— Va I sartan related compound A is the enanti- 
omer of yalsartan and coelutes with yalsartan in this 
test.] 


AOD9TIONAL REQUIREMENTS 

* Labę ling: When morę than one Dissoiution test is given, 

the labeting States the Dissoiution test used on!y when 
Test J is not used* 

* Packaging and Storace: Presen/e in tight containers, 

and protect from moisture and heat Storę at controJled 
room temperaturę, 
o USP Reference Standards (11) 

USP Benzothiadiazine Reiated Compound A RS 
4-Amino-6-ch]oro-1,3-benzenedisuifonamide. 
C 6 H s CIN 30 ,S 2 285.73 
USP Hydrochlorothiazide RS 
USP Yaisartan RS 

USP Yalsartan Related Compound B RS 
N-Butyryk/V-{[2'-(1 L/-tetrazofe~5-yi)biphenyl“ 
4“yi]methyt}-L-valine. 

CjsHwNiOs 421*49 


Yancomyciin 

H 7 5 CI 2 N 9 O 2*5 1449.25 

Yaneomycin 

(S a )-(35,6/?,7/?,22/?,235,265,36P,38a/?)-44-[[2-G-(3-AmmG- 
2,3,6-tndeoxy-3-C-methyl-cx-L-/yxo-hexopyranosyl)-/?-D- 
giucopyranosy!]oxy]-3-(carbamoylmethyl)-10,19-aichloro- 
2,3,4,5,6,7,23,24,25,2ó,36 f 37,38,38a-tetradecahydro- 
7,22,28,30,32-pentahydroxy-6-[(2 fi)-4-met hyl- 2 -(methy- 
iamino)valeramido]-2,5,24,38,39-pentaoxo-22tf' 

8,11:1 8,21 -dietheno-23,36-(im]nomethano)-l 3,16:31,35- 
dimetheno-1 H,1 ótt-[1,ó,9joxadiazacydahexadecino[4,5-ai] 
[1 0,2,1 6]-benzoxadiazacydotetracosine‘26“Carboxyiic acid; 

[35-[3R*,65*(5*),75*,225*,23ff*,26R*,365*,38a5*]]- 
3-(2-Amino-2-oxoethyl)-44-[[2-0-{3-arninO"2,3 / 6-trideoxy- 
3-C-methyi-a-L-/yxo-hexopyranosyi) ^D-glucopyra- 
nosyl]oxy]-10,19-dichloro-2,3,4,5,6,7,23,24,25,26,36,37, 
38,38a-tetra-decahydro-7,22,28,30,32-pentahydroxy-ó- 
[[4-methyi-2-(methylamino)-1-Qxopenty]]amtnoj-2,5, 
24,38,39-pentaoxo-22tt~8,l 1:18,21-dietheno-23,36-(imi- 
nomethano)-13,16:31,35-dimetheno-1 H, 16ff-[1,6,9]ox- 
adiazacydohexadecino[4,5-m][l 0,2,1 ó]-benzoxadiaza- 
cyclotetraine-26-carboxylic acid [1404-90-6]. 

DEF1NBT10N 

Yancomycin has a potency equtvaient to NLT 950 pg/mg of 
C 75 C 12 Ng-O 24 , calculated on the anhydrous hasis. 

IDENTIFICATION 

• A. Infrared Absdrption (197K) 

* B. Identification Tests—General, C hloride (191): It does 

not meet the reguirements of the test* 

ASSAY 


Change to read: 

* Antibiotics— Microeial Assays (81) 

Sample solution: Transfer 100 mg of Vancomycin to a 
100-mL yoiumetric fiask. Add 50 mL of water and 1 ml 
of 0.1 N hydrochloric acid, and swirl to dissofye, using 
sonication if necessary. Dilute with water to volume. Di¬ 
lute a yolume of this solution with *Buffer B.4 m <cn 
2 oi 7 ) to yield a Test Dilution having a concentration as- 
sumed to be equal to that of the median dose of the 
standard, 

Analysis: Proceed as directed for Yancomycin in the 
cbapter. 

Acceptance criteria: NLT 950 pg/mg of yancomycin on 
the anhydrous basis 





IMPURITIES 
Defete the fołlomng: 


Caieulate the percentage of vancomydn B in the por¬ 
tion of Vancomycin taken: 

Result - {(D x r s )/[(D x r B ) + r A ]} x 100 


** Heavy Metals, Method li (231): NMT 30 ppm# m[ę{a \ 

Jari-20Tfl) 

SPECDFIC TESTS 
® COMPOSfTION OF VANCOMVCIN 

Buffer: Triethylamine and water (1:50Q), Adjust with 
phosphoric add to a pH of 3.2. 

Solution A: Aceton Etn Je, tetrahydrofuran, and Buffer 
(7:1:92) 

Sofution B: Acetonitrile, tetrahydrofuran, and Buffer 
(29:1:70) 

Mobile phase: See Tobie 1. Make adjustments Ef neces- 
sary, changing the acetonitrile proportion En Solution A 
to obtafn a retention tfme of 7.5-10.5 min for the main 
vancomycEn peak. 


Table 1 


Time 

(min) 

Soiution A 

Solution B 

<%> 

0 

100 

0 

12 

100 

0 

20 

0 

100 

22 

0 

100 

23 

100 

0 

30 

100 

0 


System suitability solution: 0* *5 mg/ml of USP Vanco- 
mycin Hydrochloride RS in water. Heat at 65 0 for 48 h, 
and aElow to cooi. 

Sample stock solution: Transfer 250 mg of Vancomycin 
to a 25-mL volLimetric fiask. Add 5 ml of Solution A t 
then add 0.1 N hydrochloric acid dropwise with 
swirling untr! dissolution is achEeved. Dii u te with Sotu¬ 
tion A to volume. 

Sample solution: Dflute 2,0 mL of the Sompie stock so- 
iution to 50 mL with Solution A. 

Chromatographic system 
(See Chrom a tog ranny (621}, System Suitability ..) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
How ratę: 2 m L/m En 
Injection size: 20 pL 
System suitability 
Sample: System suitability sofution 
[Ngte—T he dution order is compound 1, vancomyc:n 
B, and compound 2. Compound 2 elutes 3-6 min af- 
ter the start of the period when the percentage of 
Solution B is increasing from 0% to 100%.] 

Suitability regufrements 
Resolution: NLT 3.0 between compound 1 and 
vancomycEn B 

Column efficiency: NLT 1500 theoretical plates for 
the vancomycin B peak 
Analysis 

Samples: Sample stock solution and Sample solution 
Where baseline separation is not achieved, peak areas 
are defined by verticaf lines extended from the valfeys 
between peaks to the baseline. The main component 
peak may include a fronting shoulder, which is attrib- 
uted to monodechlorovancomydn, Thls shoulder 
should not be Integrated separately. 

Correct any peak observed in the cnromatograms ob- 
tained from the Sample stock solution and Sample solu¬ 
tion by subtracting tne area response of any peak ob- 
served in the chromatogram of Solution A at the 
corresponding retentEon time. 


D = di Iution factor, Sompie stock solution to Sample 
soiution , 25 

r B = corrected peak area response of the main peak 
from the Sompie solution 

Ca = sum of the corrected peak area responses of 
all the peaks, other than the main peak, 
from the Sample stock soiution 
CalcuJate the percentage of any individual peak, other 
than the main peak, in the portion of Vancomydn 
taken: 

Result = {rJ[(D x r fl ) + />]} x 1 00 

0 = corrected peak area response of any mdividuaf 

peak, other than the main peak, from the 
Sample stock solution 

D - dilution factor, Sompie stock soiution to Sample 
solution , 25 

r B - corrected peak area response of the main peak 
from the Sample solution 

r A = sum of the corrected peak area responses of 
all the peaks, other than the main peak, 
from the Sample stock soiution 

Acceptance crlteria: NLT 92% of vancomycin B; NMT 
3% of any indhridual peak other than the main peak 
* Water Deterwhnation, Method l (921): NMT 20% 


ADDłTIONAL REQUIREMENT$ 

■ Packaging and Storage: Preserve in tight containers. 
« USP Reference standards (li) 

USP Vancomycln Hydrochloride RS 


yąracomyciin BmąeetSogii 

DEFINITEON 

Vancomydn Injection is a steriJe isoosmotie solution of 
VancomycEn Hydrochloride En Water for Injection. It eon- 
tains NIT 90,0% and NMT 115.0% of the labeied amount 
of vancomycin (C^H/sChN^O^). it eon tains a suitable to- 
nicity-adjusting agent. 

IDENTIFICATION 

« A. The retention time of the main yancomytin peak of 
the Sompie stock solution , obtalned as dfrected En Compo- 
sition of Voncomycin / corresponds to that of a sEmllarly 
orepared sofution of USP Vancomycin Hydrochloride RS. 

A5SAY 


rr 

Lrt 


C hangę to read: 

* AN Tl Bi OTJ C S—MICROBI AL ASSAYS (81) 

Sample solution: Allow a Container of Injection to 
thaw, and mix the solution. DiEute a portion of thfs so¬ 
lution with 9 Buffer B.4+ ccn to yieEd a Test dilu¬ 

tion havlng a concentration assumed to be equaJ to 
that of the median dose of the standard. 

Analysis: Proceed as directed for vancomycin in the 
chapter. 

Acceptance criteria: 90.0%-115.0% 

SPECIFEC TESTS 

* COMPOSITION OF VANCOMYCIN 

Buffer: Triethylamine and water (1:500). Adjust with 
phosphoric acid to a pH of 3.2. 

Solution A: Acetonitrile, tetrahydrofuran, and Buffer 
(7:1:92) 
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Solution B: Aceton itrile, tetrahydrofuran, and Buffer 
(29:1:70) 

Mobile phase: See Table 1 . Make adjustments if neces- 
sary, cnanging the aceton itrile proportion in Solution A 
to obtain a retention time of 7.5-10.5 min for the main 
vancomydn peak. 


Table T 


Time 

(min') 

Solution A 

(°/o> 

Solution B 

0 

100 

0 

12 

100 

0 

20 

0 

100 

22 

0 

100 

23 

100 

0 

30 

100 

0 


System suitabiiity sofution: Allow a Container of Injec- 
tion to thąw, and mix the solution. Dilute a portion of 
the Injection with water to obtain a solution containing 
0,5 mg/mL of vancomycin. Heat at 65° for 24 h, and 
allow to cooL 

Sampie stock solution: Ailow a Container of Injection 
to thaw, and mix the solution. 

Sampie solution: Equivaient to 0.4 mg/mL of vanco- 
mydn hydrochtoride from the Sampie stock solution in 
Solution A 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-gm packing LI 
Flow ratę: 2 mL/min 
Injection size: 20 pl 
System suitabiiity 
Sampie: System suitabiiity solution 
Suitabiiity reguirements 

[Notę —The elution order is compound 1, vancomycin 
8, and compound 2. Compound 2 eiutes 3-6 min af- 
ter the start of the period, when the percentage of 
Solution B is increasing from 0% to 100%.] 

Resofution: NLT 3.0 between compound 1 and 
vancomycin B 

Column efficiency: NLT 1500 theoretical plates for 
the vancomycin B peak 
Anaiysis 

Sam pies: Sampie stook solution and Sampie solution 
Where baseline separation is not achieved, peak areas 
are defined by vertical lines extended from the valleys 
between peaks to the baseline. The main component 
peak may include a fronting shouJder, which is attrib- 
uted to monodecblorovancomydn. This shouider 
should not be integrated separately. 

Correct any peak observed in the cnromatograms from 
Sampie stock solution and Sampie solution by sub- 
tracting the area response of any peak observed in the 
chromatogram of Solution A at the corresponding re¬ 
tention time. 

Ca ku la te the percentage of vancomycin B in the por¬ 
tion of Injectfon taken: 


Calculate the percentage of any individual peak, other 
than the main peak, in the portion of Injection taken: 

Result - {rĄ(D x r B ) + r*]} x 100 

fi = corrected peak area response of any individual 
peak, other than the main peak, from the 
Sampie stock solution 

D ~ dilution factor, Sampie stock solution to Sampie 
solution 

r fl - corrected peak area response of the main peak 
from the Sampie solution 

r A ~ sum of the corrected peak area responses of 
ali the peaks, other than the main peak, 
from the Sampie stock solution 
Acceptance criteria: NLT 88% of vancomydn B; NMT 
4% of any individual peak other than the main peak 

* PH (791): 3.0-5.0 

■ Bacierial Endotoxins Test (85): NMT 033 U5P Endo- 
toxin Unit/mg of vancomycin 

* Partiojlate Matter in Injections (788): Meets the re- 

guirements for smallwolume injertinns 

* Sterility Tests (71): Meets the requirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined f Membranę Fiitratbn, except use water instead 
of Diluting Fluid A 

■ OTHER Requirements: Meets the reguirements in injec- 

tions and impianted Drug Products (1) 

ADDBTBONAL REQUIREMENT$ 

« Packaging and Storage: Preserve as described in Pack- 
aging and Storage Requirements (659), injection Packaging . 
Maintain in a frozen State. 

* Labeling: It meets the reguirements in Labeling (7), La- 

bels and Labeling for Injectable Products. The label States 
that it is to be fnawed just before use, describes condi- 
tions for proper storage of the resuitant solution, and 
directs that the solution is not to be refrozen. 

* U5P RlFERENCE STANDARDS (11) 

USP Endotoxfn RS 

USP Vancomycin Hydrochloride RS 


Vaneomycm HydroclhlorBde 



Result = {{D x fs)/[(D x r B ) + o]} x 100 

0 - dilution factor, Sampie stock solution to Sampie 

solution 

h ~ corrected peak area response of the main peak 
from the Sampie solution 

r A - sum of the corrected peak area responses of 
ali the peaks, other than the main peak, 
from the Sampie stock solution 


Q fi H 75 CI 2 N*Q2< HCI 148571 

Va n co myci n, m onohydrochlonde; 

Vancomycin monohydrochloride; 

(5 a )-(35,6P,7P,22P,235,2ó5,36P,38a/?)-44-[[2-0-(3"Amino- 
2,3,6-trideoxy3-C-methyl-ot-L-/yxo-hexopyranosyl)-j3-D- 
glucopyranosyt]oxy]-3-(carbamoyfmethyf;-1 0,19-dich3oro- 
2,3,4,5,6,7,23,24,25,26,36,37,38,38a-tetradecahydro~ 
7,22,28,30,32-pentahydroxy-ó-[(2R)-4-methyl-2-(methy- 
lamino)]valeramido]-2,5,24,38,39-pentaoxo-22H- 
8,11:1 8,21 “dietheno-23,36-(iminomethano)-l 3,16:31,35- 
dimetheno-1 T/,16T/-[1,6,9]oxadiazacydohexadedno[4,5-m] 
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[10,2,16]benzoxadiazacydotetracosłne*2ó-carboxylic acid, 
monohydrochloride; 

[3 S-[3 /?*, o5*(5*), 75*,225*,23 tf*, 26/?*, 365*, 38aS*]]~ 
3-(2-AmrnQ-2-oxoethyl)-44-[[2~0-{3-amino-2,3,6-trideGxy- 
3-C-methyf-a-L-/yxohexopyranosyl)-/?-D-glLfcopyra- 
nosyl]oxy]-l OJ 9-dichloro-2,3,4,5,6,7,23,24,25,26,36,37, 
38,58a-tetradecahydro-7,22,28,3Q,32-pentahydroxy-6- 
[ [4 - m ethy 1 -2 -(mętny f a m 1 no)-1 -oxo pe n ty I ] a m i n o] -2,5, 
24,38,39-pentaoxo-22H^8,l 1:18,21-dietheno-23,3ó-(imi- 
nomethano)-! 3,16:31,35-dimetheno-l H,16H-[1,6,9]ox- 
adiazacyclGhexadedna[4,5~m][1 0,2,16]-benzoxadiaza- 
cydGtetracosine-2ó<arboxylic acid, monohydrochloride 
[1404-93-9]* 

DEFINITION 

Yancomycin Hydrochloride is the hydrochloride salt of a 
kind of yancomycin, a substance produced by the growth 
of Streptomyees ońentalis (Fam. Streptomycetaceae), or a 
mixture of two or morę such salts. ft has a potency equiv- 
alent to NLT 90Qjig/mg of yancomycin, calcuiated on the 
anhydrous basis, 

IDENTIFICATION 

* Infhared Absorption (197K) 

AS5AY 

* Procedurę: Proceed with Vancomycin Hydrochloride as 

directed under Antibiotics — Mkrobia! Assays <81). 
Acceptance criteria: NLT 900 fig/mg on the anhydrous 
basis 

IMPURITIES 
Inorganic Impurities 

Delete the following: 

Heavy Metals, Method fl (231): NMT 30 ppm* < 0^1 v 

IflnJOlB) 

Organie Impurlties 

* Procedurę: Limit of Monodechlorovancomvcin 

[Notę —The System suitability solution, Standard solution, 
and Sample solution should be refrigerated immediately 
after preparation and during analysis. The Solutions are 
stable for 4 days when refrigerated,] 

Mobile phase: Dissolve 2.2 g of 1 -heptanesulfonic acid 
sodium salt in about 500 ml of water, add 125 mL of 
acetonitrile and 10 mL of acetrc acid, and dilute with 
water to 1 L 

Rinse solution: 10% acetonitrile in water, [NOTĘ—Use 
to rinse needle and column,] 

System suitability solution: Equivalent to 1 mg/mL of 
yancomycin B from USP Vancomycin B with Monode- 
chlorovancomycin RS in water 
Standard solution: Equivalent to 50 pg/mL of vanco- 
mycin B, from System suitability solution 
Sample solution: 1 mg/mL of Vancomycin Hydrochfo- 
rtde in water 
Blank: Water 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6 mm x 25 cm; pacldng LI 
Column temperaturę: 60 13 
Autosampler temperaturę: 5° 

Flow ratę: 1.5 mL/min 
injectlon volume: 50 |il 
[Notę —This procedurę is sensftive to temperaturę 
changes, Sufficient tubing should be placed in the 
column oven to ensure that the sam pies have 
reached 60° before separation.] 

System suitability 

Samples: System suitability solution, Standard solution, 
Sample solution, and Blank 


[Notę — Blank and Standard solution run times are 
about 90 min. System suitability solution and Sample 
solution run times are about 120 min.] 

[NOTĘ—The relathre retention times for yancomycin B 
and monodechloroyancomycin are 1.0 and 1.1, 
respectively.] 

Suitability requirements 

Selectivity: The chromatogram for the Blank does 
not contain peaks that interiera with yancomycin B 
or monodechlorovancomycin, 

Retention times: ±3.0%between monodechloro- 
yancomycin in the Sample solution and the mean of 
the monodechloroyancomycin peaks in the Standard 
solution 

Resolution: NLT 1.5 be twe en yancomycin B and 
monodechloroyancomycin. System suitability solution 
Relative standard detfatfon: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of monodechloroyancomycin 
in the portion of Vancomycin Hydrochloride taken: 

Result = (ru/rs) x (Cs/Cu) x P x 100 

ru = peak area of monodechloroyancomycin in the 
Sample solution 

r s - average peak area of the yancomycin B peak 
in the Standard solution 

Cs = concentration of USP Vancomycin B with 
Monodechloroyancomycin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Vancomyctn Hydrochloride 
in the Sample solution (mg/mL) 

P = potency of yancomycin B in USP Yancomycin 
B wftn Monodechloroyancomycin RS (mg/ 
mg) 

Acceptance criteria: NMT 4,7% of monodechlorovam 
comycin is found. 

SPECIFIt TESTS 

* Sterility TESTS (71): Where the label States that Yanco¬ 
mycin Hydrochloride is sterile, it meets the reąuirements 
when tested as directed for Test for Sterility of the Product 
to Be Examined, Membranę Fiitration, except to dissolye 
the specimen in water, instead of in Fluid A. 

* Bacterial Endotoxin5 Test (85): Where the label States 
that Vancomycin Hydrochloride is sterile or must be sub~ 
jected to further processing during the preparation of in- 
jectable dosage forms, it contains NMT 0.33 USP Endo- 
toxin Unit/mg of yancomydn. 

* PH (791): 2,5-4 ł 5, 50 mg/mL in water 

* Water Determination, Method l (921): NMT 5,0% 

* COMPOSITION OF VANCOMYCIN 

Solution A: Triethylamine and water (1:500). Adjust 
with phosphoric acid to a pH of 3,2. 

Solution B: Acetonitrile, tetra hydro fu ran, and Solution A 
(7:1:92) 

Solution C: Acetonitrile, tetrahydrofuran, and Solution A 
(29:1:70) 

Mobile phase: See the gradient table below. [Notę— 
Make adjustments, if necessary, changing the acetoni¬ 
trile proportion in Solution B to obtain a retention time 
of 7.5-10,5 min for the main yancomycin peak.] 


Time 

(mln> 

Solution B 

( D /o> 

Solution C 

(%) 

0 

100 

0 

U 

100 

0 

20 

0 

100 

22 

0 

100 

23 

100 

0 

30 

100 

0 
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System suitabrHty solution: 0.5 mg/mL of USP Vanco- 
mycin Hydrochloride RS in water, Heat at 65° for 48 h, 
and aflow to cooL 

Sample solution 1: 10 mg/mL of Vancomycin Hydro¬ 
chloride in Solution B 

Sample solution 2: 0.4 mg/mL of Vaneomydn Hydro¬ 
chloride, from Sample solution I in Solutton B 
Chromatographic system 
(See Chromotography {62^, System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column; 4.6-mrn x 25-cm; 5-jjm packing LI 
Flow ratę: 2 m L/min 
Injection size: 20 pL 
System suitabilrty 
Sample: System suitability solution 
[Notę—T he elution order is compound 1, vaneomydn 
B, and compound 2. Compound 2 elutes 3-6 min af~ 
ter the start of the period when the percentage of 
Solution C increases from 0%^1 00%.] 

Suitability requirements 
Resolution: NLT 3,0 between compound 1 and 
yancomyein B 

Column efficiency: NLT 1500 theoretfcal plates, cal- 
culated from the vancomydn B peak 

Analysis 

Samples: Sompie solutton 1 and Sample solution 2 
[Notę—W here oaseline separation is not achieved, peak 
areas are defined by vertical lines extended from the 
valleys between the peaks to the baseline. The marn 
component peak may include a fronting shoulder, 
whtch is attrłbuted to monodechlorovancomycin. This 
shoulder should not be integrated separately.] 

[Notę—C orrect any peak observed in the chromato- 
grams obtained from Sample solution 1 and Sample so- 
Tution 2 by subtracting the area response of any peak 
observed in the chromatogram of Solution B at the 
corresponding retention time.j 

Measure the area responses for all of the peaks. Calcu- 
late the percentage of vancomydn B in the portion of 
Vancomydn Hydrochloride taken: 

Result - [(D x rB)/((D x r&) 4- r A )] x 100 

D = dilution factor, Sample solution I to Sample 
solution 2 f 25 

ra = corrected area response of the main peak of 
Sample solution 2 

r* = sum of the corrected area responses of all the 
peaks, other than the main peak, from 
Sample solution I 

Cafculate the percentage of each other peak in the 
portion of Vancomycin Hydrochloride taken: 

Result = {ri/[(D x r a ) + r A ]} x 100 

n = corrected area response of any indivkiual 

peak, other than the main peak of Sample 
solution 1 

D = dilution factor, Sample solution 1 to Sample 
solution 2 t 25 

r fl = corrected area response of the main peak of 
Sample solution 2 

r A -sum of the corrected area responses of alt the 
peaks, other than the main peak from 
Sample solution 1 

Acceptance critena: NLT 85,0% of vancomycin B; 

NMT 5.0% of any peak other than the main peak 

ADD1TIONAL REQU1REMENTS 

* Packaginc ano Storage: Preserve in tkght containers. 

# Labeling: Where it ts intended for use in preparing in- 
jectabie dosage forms, the la bel States that it js stenie or 


must be subjected to further processing during the prep- 
aration of injectable dosage forms. 

* USP REFEMNCE STANDARDS (11) 

USP Eńdotoxin RS 

USP Vancomycin Hydrochloride RS 

USP Vancomycin B with Monodechlorovancomycin RS 


Vancomycfr> Hydrochloride Capsules 

DEFINITION 

Vancomydn Hydrochloride Capsules contain the equivalent 
of NLT 90.0% and NMT 115.0% of the labeied amount 
of vancomycin (C 66 H 75 ^^ 024 ), 

IDENTIFICATION 
» INFRARED ABSORPTION (197K) 

Sample: Disperse the contents of 1 Capsuie in aboul 
20 ml of chloroform. Pass the liguid through a suitable 
fil Lei. Rii^e the fil ter and residue with chloroform. Dry 
the residue in a vacuum at 60° for 1 h, 

ASSAY 


Change to read: 

* ANTIBIOT1CS— WIICROB1AL ASSAYS (81) 

Analysis: Proceed as directed, using NLT 5 Capsules 
blended at high speed in a glass blender jar for 3-5 
min with a siifficient vofume of m Buffer R4* <cn 
to yteid a stock solution having a convenient concentra- 
tion of vancomycin. Dtlute a vofume of this stock solu¬ 
tion with *Buffer BA* (C n t to obtain a Test Dilu¬ 

tion having a concentration assumed to be equal to the 
median dose level of the Standard. 

Acceptance critena: 9Q,0%-115.0% 

PERFORMANCE TESTS 

* DissoumoN (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Sampfe solution: Sample per Dissolution (711) 

Analysis: Determine the amount of vancomycin dis- 
solved by assayrng a filtered portion of the Sample solu¬ 
tion as directed for vancomydn under Antihiotics — Mh 
crobial Assays (81). 

Tolerances: NLT 85% (Q) of the labeied amount of 
vancomydn is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

SPECIFIC TESTS 

* Water Deterwiination, Method / (921): NMT 8.0% 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storace: Preserve in trght eon tai ners. 

* USP Reference Standards (11) 

USP Vancomydn Hydrochloride RS 


Vancomycin Hydrochloride for Injection 

DEFINITION 

Vancomycin Hydrochloride for Injection is a sterile dry mix- 
ture of Vancomycin Hydrochloride and may contain a 
suitable stabilizing agent. It contarns NLT 90.0% and 
NMT 115.0% of the labeied amount of vancomycin. 
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IDENTIFICATION 
* Infrared Absorption (197K) 

ASSAY 


C/icmge to read; 

* ANT! 81OTICS—MIC ROBI A L ASSAVS (81) 

Sample solution 1 (where it is represented as being in a 
single-dose Container): Constitute a Container of 

Vancomycin Hydrochloride for Injection in water corre- 
sponding to the voiume of difuent specified in the la- 
beling. Withdraw alf of the withdrawable contents, us- 
ing a suitabie hypodermic needie and syringe. Dilute to 
an equivalent of 1 mg/ml of vancomycin with water, 
Sample solution 2 (where it is packaged for dispens- 
mg): Dissolve the contents of 1 Container of Vanco- 

mycin Hydrochloride for Injection in water, and dilute 
with water to obtain a solutron havmg a concentration 
of 1 mg/mL of vancomyein. 

Sample solution 3 (where the label States the quantity 
of vancomycin in a given volume of constituted solu¬ 
tion): Constitute a Container of Vancomycin Hydro¬ 

chloride for Injection in water correspondmg to tne voh 
ume of diiuent specified in the labehng. Difute a 
ortion to obtain a finał concentration equivalent to 
mg/ml of vancomycin in water. 

Analysis: Proceed as drrected in Antibiotics—Mkrobial 
Assays (81). [Notę —Use a measured votume of the ap- 
propriate Sample solution, diluted quantitatively with 
*Buffer BA% to yield a Test Dilution having a 

concentration assumed to be equal to the median dose 
level of the Standard.] 

Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 

requirements 

SPECIFIC TESTS 

* Particulate Mattes (N Injections (788): Meets the re¬ 

ąuirements under smallwolume injections 
■ Bacterial Endotoxins Test (85): NMT 033 USP Endo- 
toxin Unit/mg of vancomycin 

* SteriUTY Tests (71); )t meets the reąuirements when 

tested as directed for Test for SterilSy of the Product to Be 
Examined, Membranę Filtration, except to dissolve the 
spedmen in water instead of in Fluid A, 

* pH (791): 2.5-43, 50mg/mL in water 

* Water Determination, Method I (921): NMT 5.0% 

* Injections and Implanted Drug Products (1>, Specific 

Tests, Completeness and darity of Solutions: Meets the re- 
quirements at the time of use. 

* Content of Vancomycin 

Solution A: Triethylamine and water (1:500). Adjust 
with phosphoric add to a pH of 3.2. 

Solution B: Acetonitrrle, tetrahydrafuran, and Solution A 
(7:1:92) 

Solution C: Acetonitrile, tetrahydrofuran, and Solution A 
(29:1:70) 

Mobile phase: See the gradient table befow. 

[Notę —Make adjustments if necessary, changing the 
acetonitrile proportion in Solution B to obtam a reten- 
tion time of 7.5-10.5 min for the main vancomycin 
peak.] 


Time 

Solution B 

Solution C 

(min’) 



0 

100 

0 

12 

100 

0 

20 

0 

100 


Time 

Solution B 

Solution C 

(min) 


(*M 

22 

0 

100 

23 

100 

0 

30 

100 

0 


System suita bili ty solution: 0.5 mg/ml of USP Vanco- 
mycin Hydrochloride RS. Heat at 65° for 48 h, and al- 
low to cool. 

Sample solution 1: Equivalent to 10 mg/ml of vanto- 
mycin from Vancomycm Hydrochloride for Injection in 
Solution B 

Sample solution 2: 0.4 mg/ml of vancomycin from 
Sample solution 1 in Solution B 
Chromatographic system 
(See Chromatograpny (621), System Suitobllity.) 

Modę: LC 

Detector: UV 280 nm 
Column; 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2ml/min 
injection size: 20 pL 
System suitabifity 
Sample: System suitabifity solution 
[NOTĘ—The elution order is compound 1, vancomycin 
B, and compound 2. Compound 2 elutes 3 -6 min af- 
ter the start of the period when the percentage of 
Solution C increases from 0% to 100%.] 

Suitabilfty requirements 
Resolution: NLT 3.0 between compound 1 and 
vancomycin B 

Column efficiency: NLT 1500 theoretical plates, cal- 
eulated from the vancomycin B peak 

Analysis 

Samples: Sample solution ? and Sample solution 2 
[Notę—W here basefine separation is not achleved, peak 
areas are defined by vertical lines extended from tne 
valleys between peaks to the basefine. The main com- 
ponent peak may incfude a fronting shoulder, which is 
attributed to monodechlorovancomycm. Thts shoulder 
should not be integrated separateiy.] 

[NOTĘ—Correct any peak observed in the chromato- 
grams obtafned from Sample solution I and Sample so- 
fution 2 by subtracting the area response of any peak 
observed in the chromatogram of Solution B at the 
corresponding eiution time.] 

Measure the area responses for afl of the peaks. 
Cakulate the percentage of vancomycin B in the sped- 
men tested: 

Result ^ [D x r s /((D x r B ) + r A )] x 100 

D - dilution factor, Sample solution 1 to Sample 
solution 2, 25 

fs - corrected area response of the main peak 
from Sample solution 2 

f A = sum of the corrected area responses of all the 
peaks, other than the main peak, from 
Sample solution 1 

Calcu late the percentage of each other peak taken: 

ResuJt = {n/[(D x r B ) + r A ]} x 100 

ii - corrected area response of any individual 

peak, other than the main peak, from Sample 
solution 1 

D = dilution factor, Sample solution 1 to Sample 
solution 2 t 25 

Acceptance critena: NLT 80.0% of vancomycin B; 

NMT 9.0% of any peak other than the main peak 
Other Requjrements: ft meets the reąuirements under 
Injections and Implanted Drug Products (1). 
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ADDITfONAL REQUIREMENT5 


Change to read: 

* Packaging and Storage: Preserve as descnbed in *Pack~ 

aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutlon* (C n i -May- 20 T 7 >. 

* Labeling: Meets the recfuirements under Labeling (7), ta- 

bels and Labeling for Injectable Products 

* U5P Referencie Standards {11} 

USP Endotoxin RS 

USP Yancomycin Hydrochloride RS 


Vancomycin Hydrochloride for Orał 
Solution 


OEFINITION 

Vancomycin Hydrochloride for Orał Solution contains the 
equivalent of NIT 90,0% and NMT 115.0% of the labeled 
amount of vancomydn (GfiHTsChNgC^). 

A5SAY 


Change to read: 

■ ANTIBJOTICS—MlCROBIAL ASSAYS (81) 

Sample solution: DIssolve the contents of 1 Container 
of Vancomyctn Hydrochloride for Orał Solution in water 
as directed in the labeling, Dilute a portion of this solu¬ 
tion with 9 Buffer B.4+ (CN 1 ^- 2017 ) to obtain a Test Dllu- 
tion having a concentration assumed to be equa[ to the 
median dose level of the standard. 

Analysis: Proceed as directed for yancomycin tn the 
chapter. 

Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TEST5 

* Uniforwuty of Dosage Units (905) 

For powder packaged in single-unit contarners: 

Meets the requirements 

» OEllVERABLE YOLUMf: (698) 

For powder packaged in multiple-unit contarners: 
Meets the requirements 

5PEOFIC TE5T5 

* pH (791): 2.5^.5, for a solution constituted as directed 

in the labefing 

* Water Determination, Method l (921): NMT 5.0% 

ADDITfONAL REQUfREMENTS 

* Packaging and Storage: Preserve in tight containers. 

■ USP Referencie Standards (11) 

USP Yancomycin Hydrochloride RS 


Vardenafil Hydrochloride 



■ MCI '3 


Piperazine, l-[[3-(l,4-dihydro-5-methyl-4-oxo- 
7-propyfimidazo[5,1-/][1 / 2,4]triazin-2-yl)-4-ethoxyphenyl- 
]su Ifony IJ- 4 -ethyl-^ monohydrochloride, tri hydra te-; 
2-[2-Ethoxy-5-{4-ethyhpiperazine-1-sulfonyl)-phenyl]- 
5-rnethy1-7-propyi-3/f“imidazo[5,1 -f\[ 1 ,2,4]tnazin-4-one, 
hydrochloride, trihydrate [330808-88-3], 

Anhydrous 525.06 

[224785-91-5]. 

OEFINITION 

Yardenafi] Hydrochloride contains NLT 98,0% and NMT 
102.0% of vardenafil hydrochloride (C 2 sH 3 2 N fi 0 4 S - HC1), 
calculated on the anhydrous basis. 

IDENTIFICATION 
® A. Infrared Absorption (197K) 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

* C Identification Tests—General, Chioride (191): Meets 

the requirements 

ASSAY 
« PROCEDURĘ 

Protect all Solutions containtng vardenafil from iight. 
Buffer: Dissolve 1.3 g of monobasic potassium phos- 
phate and 0,7 g of cfibastc sodium pnosphate dihydrate 
in 1 L of water. 

Mobile phase: See Tubie h Return to original condi- 
tions, and re-equilibrate the system. 


Table 1 


Time 

Buffer 

Acetonitrile 

(min) 

(%) 

£%> 

0 

80 

20 

2 

80 

20 

22 

25 

75 

27 

25 

75 


System suitability solution: 0.5 mg/ml of USP 
Vardenafif System Suita bili ty RS prepared as follows. 
Transfer an appropriate quantity of the Reference Stan¬ 
dard to a volumetric fiask, Add 20% of the fiask volume 
of acetonitrile and dilute with Buffer to volume. 
Standard solution: 0.15 mg/mL of USP Yardenaftl Hy¬ 
drochloride RS prepared as follows. Transfer an appro¬ 
priate quantity of USP Yardenafi] Hydrochloride RS to a 
volumetric fiask. Add 20% of the fiask volume of aceto¬ 
nitrile and dilute with Buffer to volume. 

Sampfe solution: 0.15 mg/mL of Yardenafil Hydrochlo¬ 
ride prepared as follows. Transfer an appropriate quan- 
tity of Vardenafii Hydrochloride to a volumetric fiask. 
Add 20% of the fiask volume of acetonitrile and dilute 
with Buffer to voiume. 

Chromatographic system 
(See Chroma tog ropny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 242 nm 

Column: 3-mm x 25-cm; 5-pm packing L i 

Column temperaturę: 45° 

Flow ratę: 0.5 mL/mln 
Injection volume: lOpl 
System suita bil i ty 

Samples: System suitabillty solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 5.0 between vardenafil and 7-methy! 
vardenafi1. System suitability solution 
Relative standard deviation: NMT 0.85%, Standard 
solution 


CajHaNiGiS ■ HCI ■ 3H 2 0 


579.11 
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Tailing factor: G.B-1.5, Standard solution 
Analysis 

Sarn pies: Stondord solution and Sampie solution 
Calculate the percentage of vardenafil hydrochloride 
(C^hbaNsCŁjS - HCI) in the portion of Vardenafil Hydro¬ 
chloride taken: 

Result = ( rJn ) x (Q/Q) x 100 

fu = peak response of vardenafil from the Sampie 
solution 

r$ - peak response of vardenafi1 from the Standard 
solution 

Cs = concentration of USP Vardenafil Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu = concentration of Vardenafil Hydrochioride in 
the Sampie solution (mg/mL) 

Acceptance criterra: 98.0%-102,0% on the anhydrous 
hasis 

IMPURITIES 

* RFsmuE on ICMiTłON <281>! NMT OJ % 

* ORCANIC IMPURITIES 

Protect all Solutions containing vardenafil from light, 
Buffer, Mobile phase, System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay, 

Diluent; Acetonitrile and Buffer (20:80) 

Standard stock solution: 0.5 mg/mL of USP Vardenafil 
Hydrochloride RS prepared as foTJows. Transfer an ap- 
propriate quantity of the Reference Standard to a volu- 
metric fiask, Add 20% of the fiask volume of acetonitrile 
and dilute with Buffer to volume. 

Standard solution: 0.5 ^g/mL of USP Vardenafil Hydro¬ 
chloride RS in Diluent from the Standard stock solution 
Sampie solution: 0.5 mg/mL of Vardenafi) Hydrochio¬ 
ride prepared as follows, Transfer an appropriate quan- 
tity of Vardenafif Hydrochloride to a volumetric fiask. 

Add 20% of the fiask voiume of acetonitrile and dilute 
with Buffer to volume. 

System suitability 

[Notę—-S ee Tobie 2 for the re!ative retention times.] 
Sampfes: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 5.0 between vardenafii and 7-methyl 
vardenafil, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Vardenafil Hydrochloride taken: 

Result - (ry/rj) x (Q/Cu) x 100 

ru - peak response of each impurity from the 
Sampie solution 

r$ - peak response of vardenafil from the Standard 
solution 

Q - concentration of USP Yardenafil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - concentration of Vardenafil Hydrochioride in 
the Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 2 . Disregard any impu¬ 
rity peak less than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%^ 

7-Methvl vardenafil j 

0.83 

0.15 

Vardenafii 

1,0 

_ 

Unspecified impurities 

Vardenafil 

add b 

0.48 

0.10 each 

Varder>afi! 
di mer 

1.2 

Any un- 
spedfied 
individual 
imourity 

— 

To ta! impurities 

_ 

0,3 


■* 2-[2-Elh0Ky-S-K4-ethylpiperflzin-l -yl)suEfonyl]phenyl}-S f 7- 
dimethy|irrndazo[5, 1 -q[ 1 ,2,4]tfF0jEln-4{3H)-qne. 

b 4-EthDxy-3T^'rnetłwl-4-oxo-7’propyi-3 r 4-dihydroimidazo [5 f 1 -J][l ,2,4]tri- 
azirv2-yf)benzenesu!fonic add. 

* 2.2'-ffP'Perazme-T r 4-dEsullonyl>bis(6-ethoxy- 3,1 -phenyłene)]bis[5-mGthyl- 
7-pro py J im td azo[5,1 - fl[ 1 j ,4HriazirM(3tf)-Qne. 

SPECIFIC TESTS 

■ Water DETERMiNATtON, Method I (921): 8.8%“10.5% 

ADDITIOMAL REQUI REM ENTS 

* Packaging and Storage: Storę in welhclosed containers 
at room temperaturę. 

* USP Reference Standards (11) 

USP Vardenafil Hydrochloride RS 
USP Vardenafil System Suitability RS 
This mixture contains Vardenafil Hydrochloride and ap- 
proximately 1% of 7-methyl vardenafil (2-{2-ethoxy-5- 
[{4-ethylpiperazin-l -ył)sulfonyl]phenyl}-5,7- 
dtmethylimidazo[5,l -/Jfl ,2,4]triazin-4(3tf)-one). 
CziHnHtPąS 460.55 


Varicella-Zoster Immune Globulin 

» Varicella-Zoster Immune Globulin conforms to 
the regulations of the FDA concerning bioiogics 
(see Biologie s (1041)). It is a sterile 15 percent to 
18 percent solution of pH 7.0 containing the 
globulin fraction of human plasma consisting of 
not less than 99 percent of immunoglobulin G 
with traces of immunoglobulin A and immuno¬ 
globulin M, in 0.3 M glycine as a stabilizer and 
1:10,000 thimerosal as a preservative. It is de- 
rived from adult human plasma selected for high 
titers of varicella-zoster antibodies. Each unit of 
blood or plasma has been found nonreactive for 
hepatitis B surface antigen by a suitable method. 
The proteins of the plasma pools are fractionated 
by tne cold ethanol precipitation method. The 
content of specific antibody is not less than 125 
units, deliverable from a vial containing not morę 
than 2.5 mL solution. The unit is defined as 
equivalent to 0.01 mL of a Varicella-Zoster Im¬ 
mune Globulin lot found effective in clinical trials 
and used as a reference for potency determina- 
tions, based on a fluorescent-antibody membranę 
antigen (FAMA) method for antibody titration. 
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Packaging and storage—Preserve at a temperaturę be¬ 
tween 2° and 8* *. 

Ex pirat ton dale—The expiration datę is not later than 2 
years after datę of issue from manufacturer's cold storage. 
Labeling—Label it to state that it is to be administered by 
intramuscular injection, in the recommended dose based on 
body weight. 


Yasopressin 

CYFgjNCPrtG —ŃH, 


C^HasNisOuSz 1084.24 

Yasopressin, 8-L-arginine [113-79-1]. 

DEFINKTION 

Yasopressin is a polypeptide hormone having the properties 
of eausing the contraction of vascular andother smooth 
muscles, and of antidluresis. It is prepared by Chemical 
synthesis. It contains NLT 95.0% and NMT 105.0% of 
vasopressin (C^HasŃ^OuSi), calcu lated on the anhydrous, 
acetic acid-free basis* 

IDENTIFICATION 

• A. The retention time of the vasopressin peak of the 

Sample sofution corresponds to that of the Standard sofa - 
tton, as obtained in the Assay, 

* B. MASS spectrai Analysis 

Infusion solution: Acetonitrile, water, and tnfluoroace- 
tic acid (80: 20: 0.08) 

Standard sofution: 1 mg/mL of USP Vasopressin RS in 
waler 

Sample solution: 1 mg/mL of Vasopressin in water. 
[NOTĘ—The finał concentrations of the Standard solution 
and Łhe Sample solution can be adjusted, depending 
on the sensitivfty of the mass spectrometer used in the 
testrng.] 

Jnstrumental conditions 
(See Mass Spectrometry <736)0 
Modę: LC/M5 spectrometer 

[nterface/detection: Infusion system eonneeted to an 
electrospray interface (positive lon) 

Flow ratę: 0,3 m L/min 
Injection size: 10 pL 
Analysis 

Sam pies: Standard solution and Sample sofution 
Acceptance criteria: Should contain peaks with mass- 
to-cnarge ratios of 1084 and 543 

ASSAY 

» Procedurę 

Mobile phase: Di$$oJve 6.6 g of dibasic ammonium 
phosphate in 950 mL of water. Adjust with concen- 
trated phosphoric acid fo a pH of 3.0. Di lute with water 
to 1000 mL, To 870 mL of this solution add 130 mL of 
acetonitrile, and mix. Filter under vacuum through a 
nylon membranę of 0.45-pm porę size. [Notę—T he re¬ 
tention time of the vasopressin peak is very sensitive to 
smalf changes in acetonitrile concentration in the Mobile 
phase Ą 

System suitability solution: Dissolve suitable guantities 
of USP Lypressin RS and USP Vasopres 5 in R5 in 0,25% 
glacial acetic acid to obtain a sofution havinq a known 
concentration of about 25 pg/mL of each substance. 
Standard solution: Dissolve the entire contents of a vial 
of USP Vasopressin RS in a known volume of 0.25% 
glacial acetic acid. [Notę—T he solution may be diluted 
as necessary to a working concentration rangę foF the 
Assay,] 


Sample solution: Transfer about 10 mg of Vasopressin 
to a 25-mL volumetnc fiask. Dissolve in 0.25% glacial 
acetic acid, and dilute with the same solvent to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; packing LI 

Cofumn temperaturę: 40 ± 1° 

Flow ratę: 1.0 rriL/min 

Injection size: 20fiL. [NOTĘ—The column is allowed to 
eguillbrate for 1 h before making the first injection.] 
System suitability 

Samples: System suitability sofution and Standard sofu¬ 
tion . [Notę—I nject into an eguilibrated liguid chromać 
ograph, allowing about 60 min for complete elution.] 
[NOTĘ—The retention time of the vasopressin peak is 
between 6 and 9 min.] 

Suitability reguirements 

Resolution: NLT 1.1 between the vasopressin and 
lypressin peaks 

Refative standard devlat!on: NMT 2.0% for the va- 
sopressin peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of vasopressin 
(C^HćsNisOizSz) in the portion of Vasopressin taken: 

Result = (ru/r s ) x (G/G) x 100 

r 0 - peak response from the Sample sofution 

rs = peak response from the Standard solution 

€$ = concentration of USP Yasopressin RS in the 

Standard solution (mg/mL) 

Co - concentration of Vasopressin in the Sample 
solution (mg/mL) 

Acceptance criteria: 95.0%-105.0% on the anhydrous, 
acetic acid-free basis 

IMPURITIE5 

* Ordinary iMPURfriEs: The sum of the responses of impu- 

rities from the Sample solution in the Assay is NMT 5% of 
the area of the vasopressin peak. 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Specl 

fied MiCROORCANiSMS (62): The totai bactehai count is 
NMT 2 x 10 2 cfu/g. For products of animai origin, it also 
meets the requirements of the tests for absence of Salmo¬ 
nello species and Escherkhia coli „ 

* Water Determinadon, Method Ic (921): NMT 8.0% 

* Acetic Acid in Peptides (503): NMT 15.0% 

ADDITIONA1 REQUIREMENT$ 

* Packaging and Storage: Preserve in tight contarners, 
preferably of Type I glass, and storę in a refrigerator 

* USP Reference Standards (TT) 

USP Lypressin RS 
USP Yasopressin RS 


Yasopressin Injection 

» Vasopressin Injection is a sterile solution of ya¬ 
sopressin in a suitable diluent. Each mL of Vaso- 
pressin Injection possesses an activity of not less 
than 90.0 percent and not morę than 110.0 per- 
cent of that stated on the label in USP yasopres¬ 
sin Units. It may contain a suitable preservatrve. 







Packaging and storage—Preserve in single-dose or multL 
ple-dose containers, preTerably of Type I gfass. Do not 
freeze. 

La be ling—la bel it to indicate its origin (animal or syn- 
thetic), Label it also to State the potency in USP Vasopressin 
Units per mL. 

USP Reference standard* (11)— 

USP Endotoxin RS 
USP Vasopressm RS 

Bacterial Endotoxins Test (85}—lt contatns not morę 
than 17.0 Endotoxin Units per USP Vasopressin Unit. 
pH (79 1): between 2.5 and 4,5. 

Particulate Mat ter En Injections (788)—It meets the re¬ 
pu irements under small-yolume injections. 

Other regoirements—It meets the requirements under in- 
jections and implanted Drug Products (1). 

Assay— 

Mobile phase, System suitabifity soiution, Chromatographk 
system, and Procedurę —Proceed as directed in the Assay 
under Vasopressin. 

Diluent —Dissolve 5.0 g of chlorobutanol in 5.0 mL of 
glacialaoetic add, add 5.0 g of alcohoi, 1*1 g of sodium ace¬ 
tale, and lOGOmL of water, and mix. 

Standard preparation —Dissolve the entire eon ten ts of a 
vial ofUSP Vasopressin RS in a known volume of Diluent. 
[NOTĘ—The soiution may be diluted as necessary to a work- 
ingconcentration rangę for the Assay.] 

Assay preparation—Pipet 2.0 ml of fnjection into a 25-mL 
volumetric fiask, dilute with 0.25% gfaciaT acetrc acid to vol- 
ume, and mix. 

Procedurę^ Caleulate the potency, in USP Vasopressin 
Units per mL, by the formula: 

C(fy/fs) 

in which C is the concentratton, in USP Vasopres$in Units 
per mL, of the Standard preparation ; and r u and r* are the 
mean values of the peak responses obtained from the Assay 
preparation and the Standard preparation, respectwety. 

[notę —The runtime should be long enough to allow for the 
elution of the chlorobutanol peak (approximateiy 
60 minutes).] 


Vecuronium Bromide 



C M H i? BrN 2 04 637.73 

Piperidinium, 1 -[(2/J,3a,5a,1ó/J,170)-3,17-bis{acety!oxy)- 
2-(1 -piperidinyl) androstan-16-y!]-l-rnethyl-, bromide; 

1 -(3a, 1 7p-Dihydroxy-20-piperidino-5ot-androstan-1 6P,Su-y\)- 
1 -melhylpiperidmium bromide, diacetate [50700-72-6]. 

DEFINITION 

Vecuronium Bromide contains NLT 98.0% and MMT 
102.0% of C^H^Br^O,!, calculated on the dried basis. 


IDENTIFICATION 

* A. Infrared Absorption (197K): Meets the reguirements 

* B. The retention time of the major peak of the 
Sample soiution corresponds to tnat of the Standard soiu¬ 
tion, as obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Diluent: Pipet 1.0 mL of 1 N hydrochloric acid into a 
1000-ml yolumetnc fiask, and dilute with acetonitrife to 
volume. 

Soiution A: Dissolve 8.0 g of sodium perchlorate in 
6.0 ml of water, and dilute with acetonltriłe to 1 L. 
Soiution B: Dissolve 1.6 g of ammonium chloride in 
8 mL of ammonium hydroxide, and dilute with metha- 
nol to 1 L. [Notę—A void excessive degassing to prevent 
the loss of ammonium hydroxide.] 

Mobile phase: Soiution A and Soiution 8 (60:40) 
Standard soiution: 0.5 mg/mL of USP Vecuronium Bro¬ 
mide RS in Diluent 

Sample soiution: 0,5 mg/mL of Vecuronium Bromide in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing L3 
Column temperaturę: 40° 

Flow ratę: 0.5 mL/min 
Injection size: 20 pL 
System suitabifity 
Sample: Standard soiution 
Suitability requlrements 
Column efficiency: NLT 5000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Ca leulate the percentage of vecuronium bromide 
(Cj^HsjBrNzOd in the portion of Vecuronium Bromide 
taken: 

Result ^ (r u frs) x (Q/Cu) x 100 

ru - peak response from the Sampfe soiution 

ra - peak response from the Standard soiution 

Ci = concentration of USP Vecuronium Bromide RS 
in the Standard soiution (mg/mL) 

Cy - concentration of Vecuronium Bromide in the 
Sample soiution (mg/mL) 

Acoeptance arteria: 98.0%-L02.0% on the dried basis 

IMPURITiES 

* OrGANIC IMPURITIES 

Cation suppressor regeneration soiution: 0.02 M 
tetrabutylammonium hydroxide 
Mobile phase 

[Notę— fllter components before combmfng. 

Avoid evaporation of tetrahydrofuran during 
degassing.] 

Combine methanol, water, and hydrochloric acid 
(250:1500:1). Leave at room temperaturo for a few 
min. Add 45 mL of tetrahydrofuran, and then dilute 
with water to 2 L. 

[Notę—T his applies to all of the soiution preparations. 
The addition, with sonication, of a smali amount of 
acetonitrile (NMT 0.5 mL per 25 mg) to the weighed 
quantity of the samples may be used to aid in dissolu* 
tton. Shaking and sonication may also be used after 
the addition of the required amount of 2.5 mM hydro¬ 
chloric acid.] 

System suitability soiution: 5 jjg/ml each of 
USP Vecuronium Bromide RS, 

USP Pancuronium Bromide RS, 

USP Vecuronium Bromide Related Compound A RS, 

USP Yecuronium Bromide Related Compound B RS, 
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USP Ifecuronium Bromide Related Compound C RS, and 
USP N/ecuronium Bromide Related Compound F RS 
in 2.5 mM hydrochforic acid 

Standard solution: 0,005 mg/mL of USP N/ecuronium 
Bromide RS in 2.5 mM hydrochloric acid 
Sample solution: 1 mg/mL of N/ecuronium Bromide 
prepared as follows. To 25 mg of N/ecuronium Bromide 
in a 25-mL volumetric fiask add 0.5 mL of acetonitrile, 
sonicate, and rapidly dilute with 2,5 mM hydrochloric 
acid, 

Chromatographtc system 

(See Chromatograpny (621), System Suitability.) 

Madę: LC 

Detector: Conductivity with 4-mm cation suppressor 
Cotumn: 4.6-mm x 25-em; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
FJow ratę (for cation suppressor): 2 ml/min 
Injection size: 25 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The system may need eguilibration for 4 h. 

Rinse and storę the column in acetonitrile and water 
0 : 1 )-] 

Suitability requirement$ 

Peak-to-vailey ratio: NLT 2.0 between the 
vecuronium bromide related compound F peak and 
the height of the trough between the vecuronium 
bromide related compound F and pancuromum 
peaks, System suitability solution 
Relative standard deviation: NMT 10.0% for three 
replfcate injections. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tton of Vecuronium Bromide taken: 

Result = (r y /r0 x (Q/Cy) x (1/0 x 100 

ru - peak area response for each impurity from the 
Sample solution 

fs = peak area response for USP N/ecuronium 
Bromide RS from the Standard solution 
Cs - concentration of the USP N/ecuronium Bromide 
RS in the Standard solution (mg/mL) 

Cu - concentration of Vecuronium Bromide in the 
Sample solution (mg/mL) 

F - relative response factor for the corresponding 
impurity (see Tobie ?) 

Acceptance enteria: See Table L 


Table 1 


Marne 

Relative 

Ret^ntlon 

Time 

Relathre 

Response 

Factor 

Acceptance 
Criteria, 
NIVIT f°/oł 

Pancuronium 

bromide 

0.5 

1.1 

0,5 

Vecuronium 
bromide related 
comoound F ł 

0.6 

1.3 

0,5 

Vecgronium 
bromide related 
comDound C b 

0,9 

1 A 

0.5 


a 3-Deaeety) vecufonium bromide; piperidinium, 1-[(2A3a,5a,T6/},170)- 
17-acetyleny*3-hydroxy-2-{ 1 -pipęriefinyl) androstanT 6-yl]-l -methyl bro- 
mide, 

^3,17-bis Deacetyl vecuronium bromide; piperidinium, 6/i 

17-dihydrQxy-2-0’piperidmyl) androstan-16-ylJ-l-methyl bromide. 

< Dioiperidino diol cfiacetale; 3aJ7/i-d!acetyl-oxy-2A16/Lbi5piperidinyl-5c£- 
anarostan. 

d 17-DeacetyJ vecuronium bromide; piperidinium, l-[(2/J,3a,5a,16ftl7$)- 
3-aeety f oxy -17-hy d r ojcy-2’( 1 - pi perl dl ny f) a ndros ta n-16-y t] - i -methy I bro- 
niEde. 


Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%Y 

Yecuronium 

bromide 

1.0 



Yecuronium 
bromide related 
compound A c 

u 

0.4 

0.3 

Yecuronium 
bromide related 
comoound B rt 

2,2 

1,0 

0.5 

4ny other individu- 
al unidentified 
impurity 


1.0 

OT 

Total imourities 

— 

— 

1.0 


‘3-PeaceLyl vecuronium bromide; piperidinium, 1-{(2/},3o^5a,16/U^A)' 

17-acetyloxy-3-hydroxy-2-Cl -piperldlnyt) androstan-1 ć-yl]T -methyl bro¬ 
mide, 

*3,17-bis Deatetyf vecuronium bromide; piperidinium, 1-[(20,3a,5cc,]6i3 r 
1 7/J)-3,1 7-dlhydroxy-2-(l -plperidlnyl) androstan-16-ylj-l-methyl bromide, 

: Dipiperidino diol diacetate; 3«,1 7^dfacetyt-oxy-2dJ6/^bispiperidinyl-5oi- 
androsten. 

i 17-Deaeeiyi v§curonium bromide; piperidinium, l-[(2/f,3a,5a,16&17/?y 
3-atetyloxy-17-hydroxy“2-(1 -plperidlnyl) androstan-ló-ylj-l -methyl bro¬ 
mide. 

SPECIFIC TEST5 

* Optecal Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL, in dehydrated alcohol 
Acceptance criteria: -16° to -20° at 20° 

* Bacteriai Endotoxins Test (85); NMT 10 USP Endotoxin 

Units/mg of vecuronium bromide 

* LOSS on Drying (731): Dry a sample at 105° for 2 h: it 

loses NMT 2.5% of its weight. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at room temperaturę, 

* USP reference stanoaros (11) 

USP Fndotoxin RS 
USP Pancuronium Bromide RS 
3a,1 7p- dthydroxy-2j3,1 6/Mipiperkirriyl-5a-androstane, 
3,17-d faceta te, dimethobromtde, 

Cs 5 H fi0 Br*N 2 O 4 732,67 
USP Vecuronium Bromide RS 
USP N/ecurontum Bromide Related Compound A RS 
3tx,1 7/Tdiacetyl-oxy-2/3,16/J-bispiperidinyl-5ot-androstan, 
C^saHzOa 542.79 

USP N/ecuronium Bromide Related Compound B RS 
Piperidinium, 1 -[(2fi,3a,5a,1 6/3,1 7/3)-3-acetyloxy-1 7-hy- 
droxy-2-(l-pfperidinyl) androstan-16-yl]-l-methyl 
bromide. 

C^HssBfNaOi 595.69 

USP N/ecuronium Bromide Related Compound C RS 
Piperidmium, H(2/?,3o£,5a,16ft17/3}-3,17-dihydroxy- 
2-(1 -piperidinyl) androstan-l 6 -y l]-1 -methyl bromide, 
CaoHsjBrNaOa 553.66 

USP Vecuronium Bromide Related Compound F RS 
Piperidinium, 1-[(2ft3o,5a,16/J,17/3)- 17-acetyloxy-3-hy- 
aroxy-2-(l-piperidinyl) androstan-l 6*yl]-1 ■‘methyl 
bromide. 

CnHssBrNaOi 595.69 


Venlafaxine Tablets 


DEFINITION 

Venlafaxine Tablets contain an amount of venlafaxine hydro- 
chloride eauivalent to NLT 90.0% and NMT 110,0% of 
the labelea amount of venlafaxine free base (Ci?H 27 N 02 )- 






















IDENTIFICATION 

* A. Ultraviolet Absorption (197U) 

Wavelength rangę: 250-350 nm 
Diluent: Methanol and 0,1 N hydrochloric acid (4:1) 
Sample solution: Dtssolve a quantity of finely pow- 
dered Tablets, equtva!ent to 75 mg of ven!afaxine, with 
200 mL of Diluent , then sonkate for 30 min. Dllute with 
Diluent to 250 mL Centrifuge a portion at 4000 rpm 
for 10 min, Dilute a portion of the supernatant w!th 
Diluent to make an approximate 1-in-2.5 solution. Pass 
a portion through a suitable 0,45-pm membranę filter. 
Acceptance arteria: Meet the requirements 

* B. The retention time of the major peak of the Sampte 
solution corresponds to that of the Standard solution , as 
obtained in the test for Organie Impurities . 

AS5AY 

* Procedurę 

Buffer: 3.4 g of potassium dihydrogen phosphate in 
700 ml of water. Add 5 mL of triethylamrne, and adjust 
with phosphoric acid to a pH of 3,0. 

Difuent: Methanoł and 0.1 N hydrochloric acid (4:1) 
Mobile phase: Aceton i trile and Buffer (3:7) 

Standard solution: 0.3 mg/mL of venfafaxine free base 
from a suitable quantity of USP Venlafaxine Hydrochlo- 
ride RS in Diluent 

Sample solution: Nominalfy 0.3 mg/mL of venlafaxine 
(from NLT 20 finely powdered Tablets) in Diluent. Soni- 
cate for 30 min. Centnfuge a portion at 4000 rpm for 
10 min. Pass a portion of the supernatant through a 
suitable membranę filter of 0.45-pm porę size, 
Chromatographic system 
(See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 25<m; 5-pm packing LI 

Flow ratę: 1.0 mL/min 

fnjection volume: 10 pL 

Run time: 5 times the retention time of the ven latan¬ 
inę peak 

System sultability 
Sample: Standard solution 
Sultability reguirements 
Tafling factor: NMT 2,0 
Rdattve standard deviafion; NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
venlafaxjne free base {C^HjyNO?) rn the portion of 
Tablets taken: 

Result = (fu/rs) x (C$/C v ) x 100 

ru ~ peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Q - concentration of venlafaxine free base in the 
Standard solution (mg/mL) 

C u = nominał concentration of venlafaxine In the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* Dis solution (711) 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: 0.84 mg/mL of venlafaxine 
free base from a suitable quantity of USP Venlafaxine 
Hydrochloride RS in methanol 

Standard solution: (t/1000) mg/mL of veniafaxine free 
base in Medium, where L is the Tabel daim in mg, from 
the Standard stock solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 


Detector: UV 275 nm 

Analysis: Calculate the percentage of venlafaxine 
disso!ved: 

Result = (AutAU x (C s/i) x Vx 100 

Au - absorbance from the Sample solution 
As = absorbance from the Standard solution 
Cs = concentration of venlafaxine free base in the 
Standard solution (mg/mL) 

L = label daim (mg) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
venlafaxine is dissolved. 

* Unifgrmity OF Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* organic Impurities 

Procedurę 

Buffer: Proceed as directed in the Assoy, 

Solution A: Acetonitrile and Buffer (1:4) 

Solution B: Acetonitnle and Buffer (7:1 3) 

Diluent: Acetonitnle and Buffer (3:7) 

Standard stock solution: 0.6 mg/mL of USP Venlafax- 
ine Hydrochloride RS in Diluent 
Standard solution: 1.8 pg/mL of USP Venlafaxine Hy^ 
drochloride RS in Diluent from the Standard stock 
solution 

System sultability solution: 1,8 jig/mL of USP 
Venlafaxine Related Compound A RS in the Standard 
stock solution 

Sample solution: Nominally 0,6 mg/mL of venlafaxine 
(from NLT 20 finely powdered Tablets) in Diluent. 
[Notę—S onkate, if necessaiy.] Centrifuge a portion at 
4000 rpm for 10 min. Pass a portion through a suita¬ 
ble membranę filter of 0,45-j.im porę size. 

Mobile phase: See Tobie J. 


Table I 


Time 

(mini 

Solution A 

<%> 

Solution B 
(%> 

0 

100 

0 

5 

100 

0 

25 

0 

100 

30 

0 

100 

32 

100 

0 

45 

too 

0 


Chromatographic system 

(See Chromatograpny (621), System Sultability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 25-om; 5-pm packing L7 
flow ratę: 1,0 mL/min 
Injection vofume: 20 pL 
System sultability 

Samples: Standard solution and System suitability 
solution 

Sultability reguirements 

Resolution: NLT 1.5 between the venlafaxine related 
compound A and venlafaxine peaks, System sultabil- 
ity solution 

Tailing factor: NMT 1.8, Standard solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample safution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (fy/fj) x (Cs /Cu) x (M r j/M fj ?) x (1/f) x 100 


USP Monographs 












ru = peak response for eaoh individual impurity 
from the Sample solution 
r$ - peak response of venlafaxine from the 
Standard solution 

Cs = concentration of USP Venlafaxine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of venlafaxine in the 
Sample solution (mg/mL) 

M r j - molecular weight of venlafaxine, 277.40 
Mrz = molecular weight of venlafaxine 
hydrochlonde, 31 3.86 

F - relative response factor (see Tobie 2) 
Aceeptance criteria: See Tobie 2. 


Tahle 2 


Name 

Refative 

Retention 

Time 

Relative 

Response 

Factor 

Aceeptance 

Criteria, 

NMT 

Descydohexano! 

venJafaxine s 

0.4 

1.3 

0,20 

Venlafaxine related 
comDOund A l] 

0.9 

— 

— 

Ven!afaxi ne 

1.0 

,_. 

_ _ _ 

Any unspedfied 
degradation prod- 

U CL 

— 

LO 

0.20 

Total impurities 

— 

— 

1.0 


2-£4-Methoxyphenyl)- N, W-dimelhyleLhyfamfne. 
b Process impurity, intluded for system suitability and identifteatton only. 
Controfled in the drug substance, 

ADOSTffONAL REQUIREMENT5 

® PACKAGENG AND STORACE: Preserve in welkJosed contain- 
ers, and storę at controlled room temperaturę. 

® USP ftEFERENCE 5TANDARDS (11) 

USP Venlafaxine Hydrochloride RS 
USP Ven!afaxine Related Compound A RS 
1 -(1 (4-Methoxyphenyf)-2-(methylamino)ethyl)cydohex- 
anol hydrochloride. 

CwHzsN Oz HCI 299.84 


Venlafaxine Hydrochloride 


C, ? H 27 N0 2 ■ HCI 313.86 

Cyclohexanot 1 -f2-(dimethylamino)-l-(4-methox- 
ypheny l)etbyl]-, hyd roch loride; 

(±)~ 1 -[o.-[(D imethylam i no) methy l]-p-methox- 
ybenzyl]cyclohexanol hydrochloride [99300-78-4], 

DEFINITION 

Venlafaxine Hydrochloride contains NLT 98.0% and NMT 
102 . 0 % of venlafaxine hydrochloride (G7H27NO2 ■ HCI), 
calculated on the drled basis* 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

[Ngte—I f the spectra obtained in the solid State show 
differences, dissolve the substance to be examined and 


the Reference Standard separately in methanol or 
2 -propanol, evaporate to dryness, and record the new 
spectra of the residues.] 

® B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

o C Identification Tests—General, Chioride (191>: Meets 
the requirements 

ASSAY 
* PROCEDURĘ 

Solution A: Phosphoric acid and water (1:10) 

Buffer: 3.4 g of monobasic potassium phosphate in 
700 ml of water. Adjust with Solution A to a pH of 3,0, 
Diluent; Acetonitrile and water (50:50) 

Mobile phase: Acetonitrile and Buffer (30:70) 

Standard solution: 0.04 mg/mL of USP Venlafaxine Hy~ 
drochtoride RS in Diluent 

Sample solution: 0.04 mg/mL of Venlafaxine Hydro- 
chloride in Diluent 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5 -pm packlng L7 
Column temperaturę: 30 ±2° 

Flow ratę: 1.5 mL/min 
Injection voiume: 20 pL 

Run time: 2 times the retention time of the venfafax- 
ine peak 

System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of venlafaxine hydrochloride 
(CuH 27 NO 2 ' HCI) in the portion of Venlafaxlne Hydro- 
chioride taken: 

Resuit = (ru/rs) x (G/Cu) x 100 

ru = peak response from the Sample solution 

Cs = peak response from the Standard solution 

G = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Venlafaxine Hydrochloride in 
the Sample solution (mg/mL) 

Aceeptance critena: 98.0%-102.0% on the dried basls 

IMPURITIES 

o Residue on Ignition (281): NMT 0,1% 


Defete the foltowing: 

HEAW Metals, Method l OR Method I! (231): NMT 

20 ppm® (Olflctal 1-|art-2Q1 B) 

O 0RGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as directed in the 
Assoy. 

System suitability solution: 0.5 mg/mL of USP 
Venlafax[ne Hydrochloride RS and 1,5 pg/mL of USP 
Venlafaxine Related Compound A RS in Mobile phase 

Standard solution: 0.001 mg/mL of USP Venlafaxine 
Hydrochloride RS in Mobile phase 

Sample solution: 1 mg/mL of Venlafaxine Hydrochlo¬ 
ride in Mobile phase 















Chromatographic system 

(See Chromatograpny {621), 


System Suitability.) 

Modę: LC " ' ' ' 

Detector: UV 225 nm 

Coiumnr 4.6-mm x 25-cm; 5-pm packing 17 
Column temperaturę: 30 ± 2° 

Flow ratę: 0.7 mL/min 
Injectron volume: 10 fiL 

Run time: 7 times the retention time of the venlafax- 
ine peak 

System suitability 
Sample: System suitability solution 
Suitability reguirements 
Resolutian: NLT 1.5 between venlafaxine and 
venlafaxine related compound A 
Retative standard deviation: NMT 2*0% for the 
venlafaxine peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of any indMdual impurity in 
the portion of Ventafaxine Hydroehloride taken: 


Result = (fu/rj) x (Cs/Co) x (1 fF) x 100 

fu = peak response of each individual impurity 
from the Sompfe solution 

fs - peak response of venlafaxine from the 
Standard solution 

C - concentration of USP Venlafaxine 

Hydroehloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Venlafaxine Hydroehloride in 
the Sample solution (mq/mL) 

F = refative response factor for the corresponding 
impurity peak (see Tabte ?) 

Acceptance criteria: See Table h 


Tabłe 1 


Na me 

. Relative 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Descydohexanol 

venlafaxlne a 

0.6 

1.3 

0,15 

Didesmethyl 

venlafaxme* 

0,8 

1.0 

0.15 

Venfafaxine refat- 
ed compound A 

0.9 

T.O 

0.15 

Venlafaxine 

1.0 

_ 

_ 

Deoxy venfafax- 
ine f 

3.1 

0.75 

0.15 

Any lndlvidual un- 
known Impurity 

— 

1.0 

0.10 

Total impurities 

— 

— 

0,5 


a 2 (4- Methojęy phenyl}- N, N -d i m et hyJ ethyłam ine. 
b 1-[2'AminO‘1 (4-medioxyphenyl)ethyl]cydohexanol 
c 2*Cydohexyl-2-{4-mettioxy phenyl)^ W, N-dimethy lethyJam in e , 


SPECIFIC TESTS 

® Loss ON DRYING (731) 

Analysis: Dry under vacuum at 105° for 3 h. 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIRENVENTS 

• Packagjng and Storage: Preserve in well-closed contaim 
er$, and storę at controlled room temperaturę. 

* OSP Reference Standard* (11) 

USP Venlafaxine Hydroehloride RS 
USP Venlafaxine Related Compound A RS 
1 -(1 -(4-Methoxyphenyl)-2-(methylamino)el:hy[)eydohex- 
anof hydroehloride. 

C| 6 H 2 sN0 2 - HCI 299, 84 


Venlafaxine Hydroehloride Extended- 
Release Capsules 

DEFINITION 

Venlafaxine Hydroehloride Extended-Release Capsules eon- 
tain an amount of Venlafaxine Hydroehloride equivalent to 
NLT 90.0% and NMT 110.0% of the labeled amount of 
venlafaxine (C^htaNGa). 

IDENTIFICATION 

* A. Ultraviolet ABSORPTION (197U) 

Waveiength rangę: 250-310 nm 
Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

ASSAY 
■ Procedurę 

Mobile phase: Acetonitrile, tnethylamine, and water 
(250:4:750), Adjust with phosphork add to a pH of 
3.5. 

Standard solution: 0.25 mg/mL of USP Venlafaxine Hy¬ 
drach loride RS in Mobile phase 
Sample stock solution: Nominally 1,0 mg/mL of 
venlafaxine (from the contents of NLT 10 Capsufes) pre- 
pared as follows. Transfer a weighed ąuantity of Cap- 
sule contents to a suitable volumetric fiask. Add 8% of 
the fiask volume of acetonitrile, and shake for 40 min. 
Add 50% of fiask volume of Mobile phase, and shake for 
an additional 20 min, Dilute with Mobile phase to vol- 
ume. Pass a portion through a suitable filter of 0.45-pm 
porę size. 

Sample solution: 0.25 mg/mL of venlafaxine (using the 
fiftrate from the Sample stock solution) in Mobile phase 
Chromatographic system 
(See Chromatograpny <621}, Sysfem Suitability,) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 25-cm; 5-jam packing LI 

Ffow ratę: 1 mL/min 

Injection volume: 10 p L 

Run time: 1,5 times the retention time of venlafaxine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relatrve standard devlation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
venlafaxine (O7H27NO2) in the portion of Capsules 
taken: 


Resuft = (ry/ry) x (Cs/G i) x (H 1 /H 2 ) x 100 

rj - peak response from the Sample solution 

^ = peak response from the Standard solution 

Cs = concentration of USP Venlafaxine 

Hydroehloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of venlafaxine in the 
Sample solution (mg/mL) 

Mn - molecular weight of veniafaxine, 277.40 
Mi - molecular weight of ven!afaxine 
hydroehloride, 313.86 


USP Monographs 















Acceptance criteria: 90,D%-110.0% 

PERFORMANCE TESTS 

• P1550LU Tl ON (711) 

Test 1 

Medium; Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 3, 6, 16, and 24 h 

Mobile phase; Acetonitrile, triethylamirie, and water 
(450:4:550). Adjust with phosphoric acid to a pH of 
3.5. 

Standard stock soiution: 0.1 mg/mL of USP Venlafax- 
rne Hydrochloride RS in water 
Standard soiution: 0.05 mg/mL of USP Venlafaxine 
Hydrochloride RS in acetonitrile, from the Standard 
stock soiution 

Sample stock soiution: Pass a portion of the soiution 
under test through a suitable filter. 

Sample soiution: Sample stock soiution and acetonitrile 
(50:50) 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 274 nm 
Column; 4.6-mm x 25-cm; 5-^m packing LI 
Flow ratę: 1 mL/min 
Injection volume: 60 |itL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.0% 

Analysts 

Sam pies: Standard soiution and Sample soiution 
Calculate the contentralion, Q of venlafaxine 
(C 17 H 27 NOO in Medium (mg/mL) after time point r. 

Result = (fvfr$) x Ci x D x (Mn/Mri) 

r u - peak response from the Sample soiution 

r* - peak response from the Standard soiution 

Ci = concentration of the USP Ven!afaxine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

D - dilutron factor for the Sample soiution , 2 
M r i = molecular weight of venlafaxine, 277.40 
M f2 - molecular weight of venlafaxine 
hydrochloride, 313.86 

Calculate the percentage of the labeled amount of 
venlafaxine (C^H^NO?) dissolved at each time point 

/: 

Resultt * G x (1/L) x 100 


Resulti « {IG x (V- y s )] + [Cr x V s ]) x ( 1 H) x 100 


Resulti = {[G x(V-(2x V s ))] + [(O + G) x V s ]} x 
(1/L) x 100 


Resuft, = {[G x (V - (3 x V*))] + KG + G + G) x V S J) x 
(1/L) x 100 

C - concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = volume of Medium , 900 mL 

V% - volume of the Sample soiution withdrawn from 
the Medium (mL) 

L = labei claim (mg/Capsule) 

Toferances: See Tobie L 


Table 1 


Time Point. / 

Time 

Ort 

Amount 

Dissolved 

1 

3 

NMT 40% 

2 

6 

359^60% 

3 

16 

60%^-S5% 

4 

24 

NLT 75% 


The percentages of the labeled amount of venlafaxine 
{G 7 H 27 NO 2 ) dissolved at the times specified conform 
to Acceptance Tobie 2 in Dissolution (711). 

Test 2: If the product complies with this test, the labei- 
Ing indkates that it meets USP Dissolution Test 2. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 2, 4, 8 , 12, and 20 h 

Capsule correction soiution: Dissolve 6 empty Cap¬ 
sule shełls in 900 mL of water. 

Blank: Dilute 150 mL of Capsule correction soiution with 
water to 900 ml. 

Standard soiution: (L/900) mg/mL of USP Venlafaxine 
Hydrochloride RS, where i \s the labei claim, in mg/ 
Capsule, prepared as follows. To a weighed amount of 
the Standard equivalent to the sample claim, add Cap¬ 
sule correction soiution to fili 1 7% or finał fiask vofume. 
Dilute with water to volume. 

Sample soiution: Pass a portion of the soiution under 
test through a suitable fiiter. 

Instrumental conditions 
Modę: UV 
Detector: 274 nm 
Analysis 

Sam pies: Standard soiution a nd Sample soiution 
[Notę—I f necessary, the voiume of Medium may be cor- 
rected for volumes removed from any previous sample 
time points.] 

Calculate the concentration, Q of venlafaxfne 
(G7H27NO2) in Medium (mg/mL) after time point h 

ResulL = (rJn) x C s x (Hi/Hj) 

r u = peak response from the Sample soiution 

rj = peak response from the Standard soiution 

Cs = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Mu = molecular weight of venlafaxlne, 277A0 
M 12 - molecular weight of venlafaxme 

hydrochloride, 313.86 

Calculate the percentage of the labeled amount of 
venlafaxine (Ci^Ha^NOa) dissotved at each time point 
/: 

Resulb ” Cj x t/x(1/L)x100 


Resulti = {£G x (V- Vi)] + [Ci x V s ]) x ( 1 /L) x 100 


Resultj « {[Ci x(V-(2x V s ))] + [(G + G) x V,}} x 
(1/L) x 100 


RmulŁ = {[G x (V- ([i - 1] x V,))] + [(C-i + Cu + ...+ 
G) x V*]} x (1/L) x 100 

G - concentration of ven!afaxine in Medium In the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = volume of Medium, 900 mL 

Vs ~ volume of the Sample soiution withdrawn from 
the Medium (mL) 

i = labei claim (mg/Capsule) 










To le ran ces: See Tobie 2. 


Table 2 


Time Polni:* / 

Time 

fi h) 

Amount 

Dissolved 

1 

2 

1D%-30% 

2 

4 

33%-53% 

3 

3 

5B%-78% 

4 

12 

68%-8B% 

5 

20 

NLT 80% 


The percentages of the fabeled amount of venlafaxine 
(C 17 H 27 NO 2 ) dissolved at the times specified conform 
to Acceptance Tobie 2 m Dissolution {711). 

Test 3: If the product complies with this test, the labei- 
ing śndicates that it meets USP Dissolution Test 3. 
Medium: 0.1 N hydrochforic acid; 900 mL 
Apparatus 1: 100 rpm 
Times: 4, 8, and 16 h 

Buffer: Dissolve 1.4 g of monobasic potassium phos- 
phate in 1 L of water. Add 5 mL of triethylamtne, and 
adiust with phosphoric acid to a pH of 3.0* 

Mobile phase: Aceton itrtle and Buffer (35:65) 
Standard stock sotution; 0.9 mg/ml of USP Venlafax- 
ine Hydrochloride AS in Medium 
Standard solution: (1/750) mg/mt of USP Veniafaxine 
Hydrochloride RS in Medium from the Standard stock 
solution, where i Is the labę) claim, in mg/Capsuie. 

Pass a portion through a suitable filter ot 0.45-pm 
porę size. 

Sample solution: At the end of the specified time in- 
terval, withdraw a known volume of the solution from 
the dissolution vessel, and replace with an equal vol- 
ume of fresh Medium * Pass a portion of the solution 
under test through a suitabie filter of 0.45-jim porę 
size. 

Chromatographk system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detecfor: UV 225 nm 

Cotumn: 4*ó-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Column temperaturę: 30° 

fnjection volume: IGpL 

Run time: 2 times the retention time of venlafaxine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2*0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration, G, of venlafaxine 
(C^H2 ? N0 2 ) in Medium (mg/mL) after time point h 

Resultr = (r^/ri) x Q x (M r i/M r2 ) 

ru - peak response from the Sample solution 

n = peak response from the Standard solution 

Cj = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Mri = molecular weight of venlafaxine, 277.40 
Ma = mofecular weight of venlafaxine 
hydrochloride, 313.86 


Calculate the percentage of the labeled amount of 
venlafaxine (Ct/HzjNOz) dissolved at each time point 

k 

Resufti = C, x Vx 0/L) x 100 


Resultz = {[C 2 x VJ + [Q x Vs]} x (1/L) x 100 


Resulti = {[Cj x\Ą + [(C 2 + C>) x V s ]} x (1/L) x 100 

C, = concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V - volume of Medium, 900 mL 
Vt - volume of the Sample solution withdrawn from 
the vessef and replaced with Medium (mL) 

L - labei claim (mg/Capsule) 

Tolerances: See Tobie 3 * 


Table 3 



Time 

Amount 

Time Point / 

fh> 

Dlssolved 

1 

4 

35%-55% 

2 

8 

65%-90% 

3 

16 

NLT 85% 


The percentages of the labeled amount of venlafaxine 
{C 17 H 27 NO 2 ) dissotved at the times specified conform 
to Acceptance Table 2 in Dissolution <711). 

Test 4: If the product complies with this test, the label- 
Eng indicates that it meets USP Dissolution Test 4 . 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 2, 4, 8 , 12, and 20 h 
Solution A: Dilute 10 mL of phosphoric acid with 
water to 100 mL. 

Buffer: 11*4 g/L of ammonium dihydrogen phosphate 
m water 

Mobile phase: Acetonitrile and Buffer (35:65)* Adjust 
with Solution A to a pH of 4.4. 

Standard stock solution: 0.24 mg/mL of USP 
Venlafaxine Hydrochloride RS in Medium. Sonication 
may be used to aid in dissolution* 

Standard solution: See Table 4 for the concentration 
of USP Venlafaxine Hydrochloride RS m Medium from 
the Standard stock solution, Using a glass syringą pass 
a portion through a suitabie filter of 0,45-jim porę 
size* 


Table 4 



Standard 

Label Claim 

Solution 

U) 

(mg/mil 

37. S 

0.05 

75 

0.1 

150 

0.1 


Sample solution: At the end of the specified time in- 
ten/al, withdraw a known volume of the solution from 
the dissolution vessel, and replace with an eguaf vol- 
ume of fresh Medium. For Capsules that are labeled to 
contain 150 mg of venlafaxine, dilute this solution 
with an eguaf volume of Medium. Using a glass sy- 
ringe, pass a portion of the solution under test 
through a suitabie filter of 0.45-pm porę size. 
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Chramatographk system 

(See Chromałography {62*1), System Suita bil i ty.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 25-cm; 5-|im packing L7 
Flow ratę: 1.2 mL/rnin 
injection votyme: 20 jiL 

Run time: 2 times the retention time of ven!afaxme 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Tarling rac tor: NMT 2,0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard safution and Sampfe s olution 
Calculate the concentration, Q of venJafaxine 
(CT 7 H 27 NO 2 ) in Medium (mg/mL) after time point h 

Resultr = ( rufr $) x Q x D x 

r y = peak response from the Sampfe safution 

r 5 - peak response from the Standard solution 

Cs = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

D = dilution factor for the Sampfe solution , 2 for 
Capsules labeled to contain 150 mg of 
venlafaxine; 1 for Capsules labeled to contain 
37,5 or 75 mg of venfafaxine 
Mtt = molecular weigrit of venlafaxine, 277.40 
Ma = molecular weight of venlafaxine 
hydrochlonde, 313.86 

Calculate the percentage of the labeled amount of 
venlafaxine (C 17 H 27 NG 2 } dlssolved at each time point 

h 

Result] ~ Gx Vx (7/0x100 


Result 2 = {[Ci x V\ + [C ; x V 5 ]} x (1/1) x 100 


Result 3 =* {[Cj x V] + [(Ci + Q) x V,]} x ( 1 II) x 1 00 


Resultt = {[Q x V) + [(C 3 + Ci + O) x V s ]} x (1/1) x 
100 


Results = {[Cs x V\ + [(Cr + Ci + C 2 + C f ) x V s ]\ x (1 /£) 
x 100 

G = eon cen trąd on of venlafaxine in Medium in the 

portion of sample wlthdrawn at time point i 
(mg/mL) 

V = volume of Medium , 900 ml 
Vs = volume of the Sample sofution withdrawn from 
the vessel and replaced with Medium (mL) 

I = label clalm (mg/Capsule) 

Tolerances: See Tobie 5, 


Table S 


Time Point, / 

Time 

(h) 

Amount 

Drssolved 

T 

m 2. 

10%-30% 

2 

4 

3S%-55% 

3 

8 

60%-80% 

4 

12 

NLT 70% 

S 

20 

NLT 85% 


Test 5: ff the product complies with thls test, the label- 
ing mdicates that it meets USP Dissołution Test 5, 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 2, 5, 8 , and 20 h 

Ruffer: 11 .4 g/L of monobasic ammonlum phosphate 
in water. Adjust with difute phosphoric ada (1 in 10) 
or difute ammania solution (1 in 10) to a pH of 4,4, 
Mobile phase: Acetonitrile and Buffer{2 5.5: 74.5) 
Standard solution: (1/900) mg/mL of USP Venlafaxine 
Hydrochloride RS in Medium, where 1 is the labę! 
daim, in mg/Capsule 

Sample solution: At the end of the specified time in- 
tervaL withdraw a known volume of the solution from 
the dissołution vessel, and replace with an equal vol- 
ume of fresh Medium. Pass a portion of the withdrawn 
sample through a suitable filter of 0.45-jtim porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 1 5-tm; 5-jim parking L7 
Flow ratę: 1 mL/rnin 
Injection volume: 10 pL 

Run time: 1,5 times the retention time of venfafaxine 
System suitabiiity 
Sample: Standard sofution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard sofution and Sampfe solution 
Calculate the concentration, Q of venlafaxine 
(C 17 H 27 NO 2 ) in Medium (mg/mL) after time point /: 

ResufL = (rJn) x Ci x (MnlMa) 

ru = peak response from the Sampie solution 

n = peak response from the Standard solution 

Q - concentration of USP Venlafaxine 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

Mn - molecular weight of venlafaxine, 277.40 
M r 2 = molecular weight of venlafaxine 
hydrochloride, 31 3.86 

Calculate the percentage of the labeled amount of 
venlafaxine (CtfH^NO^) dissolved at each time point 
h 

Resulti = Cr x V x (T /!) x 100 


Resultj a {[Q x V\ + [C, x V s ]} x (1/0 x 100 


Resulti - {[Ci x V) + [(C ? + Cr) x Vs)} x ( 1 / 1 ) x 100 

ResulU = {[Q x V] + [(Cj + Q + G) x V s ]) x (1/1) x 
100 

G = concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V - vofume of Medium, 900 mL 

- volume of the Sampfe sofution withdrawn from 
the vessel and replaced with Medium (mL) 

1 - label daim (mg/Capsule) 

Tolerances: See Tobie 6 . 


The percentages of the labeled amount of venlafaxine 
(C 17 H 27 NO 2 ) dissolved at the trmes specified conform 
to Acceptance Tobie 2 in Dissołution (711). 
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Table 6 


Time Point. / 

Time 

Amount 

Dis$ol!ved 

1 

2 

NMT 20% 

2 

5 

3 5%-55% 

3 

8 

60%-S0% 

4 

20 

NLT 80% 


The percentages of the labeled amount of ven!afaxine 
(C^H^NO*) dissolved at the times specified conform 
to Acceptonce 7ab/e 2 in Dissoiution (711), 

Test 6: (f the product complies with this test, the fabel- 
ing mdicates that it meets USP Dissoiution Test 6, 
Medium; Water; 900 mL, deaerated 
Apparatus 1: 100 rprn 
Times: 2, 4, 8, 12, and 24 h 
Buffer: 10 mL/L of triethylamine in water adjusted 
with phosphoric add to a pH of 3.0 
Mobile phase: Acetonitrile and Buffer (20:80) 
Standard solution: (L/9 00} mg/mL of venlafaxrne 
from USP Venlafaxine HydrochToride RS in Medium, 
where £ is the labę! claim, in mg/Capsule 
Sarnple solution: Centrifuge a portion of the solution 
under test, 

Chromatograpbk system 

{See Chromatography (621), System Suitability ,} 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 15-cm; 5-jiim packing LI 

Flow ratę: 2.5 mL/min 

Injection volume: 20 pL 

Run time: 1,5 times the retention time of venlafaxine 
System suitability 
Sample; Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysfs 

Sam pies: Standard solution and Sample solution 
Calculate the concentration, t, of venlafaxine 
(C, 7 H 77 NO?) in Medium (mg/mL) after time point /: 

Resulh = (rjr s ) x Q x ( M tJ /M f j) 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - concentration of USP VenJafaxine 

Hydrochbride RS m the Standard solution 
(mg/mL) 

Hr = molecular weight of venlafaxine, 277.40 
M r2 = molecular weight of venlafaxine 
hydrochloride, 313.86 

Calculate the percentage of the labeled amount of 
venlafaxine (C,;H z? N0 2 ) dissolved at each time point 


Resulti = Ci x Vx (1 /£> x 100 


Result 2 = {[C? x (V- WM + [C, x t^J) x (1/L) x 100 


Resultj = ([Cj x (V~ (2 x V 5 ))] + [(G + G) x vyj x 
(T/£) x 100 


Resulb = {[G x(V-(Sx Vi»] + f(Cj + Q + C,) x V s ]} x 
(1/0x100 


Resulti = {[Ci x (1/ - (4 x ty)] + f(Q + Cj + Ci + G) x 
VsD x (?/£) x 100 


G “ concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = vofume of Medium, 900 mL 
Vi - volume of the Sample solution withdrawn from 
the Medium (mL) 

L - label claim (mg/Capsule) 

Tolerances: See Table 7. 


Table 7 


Time Point, / 

Time 

th) 

Amount 

Di$$oived 

1 

2 

NMT 30% 

2 

A 

40%-60% 

3 

8 

60%-80% 

A 

12 

70%-90% 

5 

24 

NLT 85% 


The percentages of the labeled amount of venlafaxine 
(Ct7H 37 N0 2 ) dissolved at the times specified conform 
to Aceeptance Table 2 in Dissoiution (711), 

Test 7: If the product complies with this test, the label- 
ing indlcates that it meets USP Dissoiution Test 7. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 2, 4, 8, 12, and 20 h 
Buffer; 1.7 g/L of dibasic potassium phosphate in 
water. Adjust with phosphoric acid (1 in 10) to a pH 
of 7.0. 

Mobile phase: Acetonitrile and Buffer (80:20) 
Standard solution: (£/90G) mg/mL of USP Venlafaxine 
Hydrochloride RS in Medium, where L is the label 
claim, in mg/Capsule 

Sample solution: At the end of the specified time In- 
tervaf, withdraw a known vdume of the solution from 
the dissoiution vessel, and replace with an equal vol- 
urnę of fresh Medium. Pass a portion of the withdrawn 
sample through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LT 

Column temperaturo: 45° 

Flow ratę: 1.5 m L/min 
Injection voiume: 10 pL 

Run time: 2 times the retention time of venlafaxine 
System suitability 
Sample; Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration, C, of venlafaxine 
(CwH^NOz) in Medium (mg/mL) after time point /: 

Resulti - (r u fr%) x Cs x (M r dM tI ) 


ru =t peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Hr = molecular weight of venlafaxine, 277.40 
Mri ~ molecular weight of venfafaxine 
hydrochloride, 313,86 
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Calcuiate the percentage of the fabeled amount of 
venlafaxine (CiyH^NO?) dissolved at each time point 

h 


Resultł ^ C, x ( 1 / 1 ) x 100 


Result? = {[G x V\ + [G x Vs}} x ( 1 /i) x 100 


Resultj - {[G x V] + E(C? + G) x IA]} x (1 /L) x 1 00 


ResulŁ* - {TQ x l<| + t(G + G + G) x V s }) x (1/1) x 
100 


Resuit* = {[Cs x V\ + [{G + G + G + Cr) x Vs]} x (1/1) 
x 100 

G = concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point i 
(mg/ml) 

1 / = volume of Medium, 900 mL 

!/j = volume of the Sample solution withdrawn from 

the vessel and replaced with Medium (ml) 
i - label da im (mg/Capsufe) 

Tolerantes: See Tobie 8. 


Table 8 


Time Point, 1 

Time 

(h) 

Amount 

DEssolved 

T 

2 

NMT 10% 

2 

4 

NMT 30% 

3 

8 

40%-70% 

4 

12 

60%“90% 

5 

20 

NLT 80% 


The percentages of the labefed amount of venlafaxine 
(Ci 7 H 2 ?N 02 ) dissoived at the times specified conform 
to Acceptance Tobie 2 in Dissolution (711), 

Test 8 : If the product complies with this test, the label 
ing indccates that it meets USP Dissolution Test 8 . 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 6 , 16, and 24 h 
Diluent: Acetonitriie and water (30:70) 

Buffer: Dissolve 8.9 g of dibasic sodium phosphate di- 
hydrate and 2,5 g or sodium 1-octanesulfonate in 1 L 
of water, Adjust with 10% phosphoric acid to a pH of 
3.0. 

Mobile phase: Acetonitrile and Buffer (32:68) 
Standard stock solution: 0.9 mg/ml of USP Venlafax- 
ine Hydrochloride RS prepared as follows. Dissolve the 
weighed amount of tne Standard first in acetonitrile 
using 20% of fiask volume, San kale tu dbsolve, and 
diiute with Diluent to vo1ume. 

Standard solution: (/L/900) mg/ml of USP Veniafaxine 
Hydrochloride RS from Standard stock 50/uf /on in Dilu* 
ent, where i is the label claim, in mg/Capsule 
Sample solution: At the end of the specified time in- 
terval, withdraw a known volume of the solution from 
the dissolution vessel, and replace with an equaf vol- 
ume of fresh Medium. Pass a portion of the withdrawn 
sample through a suitable filter of 0,45-pm porę size. 


Chromatographic system 
(See Chromo tog ropny (621), System Suitability .) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 11 

Flow ratę: 1,5 mL/min 

Injection volume: 20 pl_ 

Run time: 1.7 times the retention time of venlafaxine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiirng factor: NMT 2,0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Cakuiate the concentration, G, of ven1afaxine 
(G7H27NG2) in Medium (mg/mL) after time point h 

Result = (ru/rd x Ci x (Mn/MtT) 

fu - peak response from the 5omp/e solution 

rs = peak response from the Standard solution 

C 3 = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Mri - molecular weight of veniafaxine, 277.40 
Hi = molecular weight of venlafaxine 
hydrochloride, 313.86 

Calcuiate the percentage of the labeled amount of 
venlafaxine (C 17 H 27 NO?) dissolved at each time point 
h 

Result t - G x V x (1 fi) x 100 


Result? = {[G x V\ + [G x V s ]) x { 1/0 x 100 


Result^ = {[Cs x V\ + [(G + G) x VĄ) x (1 fi) x 1 00 


ResuIU = flCf x V] 4 - [(C a + C 2 + G) x V 5 ]\ x (1 /L) x 
100 

C, - concentration of venlafaxine in Medium in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V * volume of Medium, 900 ml 
V$ = volume of the Sample solution withdrawn from 
the vessel and replaced with Medium (ml) 

L ~ label daim (mg/Capsuie) 

Toierances: See Tobie 9. 


Table 9 


Time Point, t 

Time 

Oi) 

Amount 

Dis$olved 

i 

1 

NMT 25% 

2 

6 

50%-70% 

3 

16 

70%-95% 

4 

24 

NLT 80% 


The percentages of the iabeied amount of venlafaxine 
(Ci ? H 2 ?NOa) dissoived at the times specified conform 
to Acceptance Table 2 in Dissolution (711), 

Test 9: If the product complies with this test, the labei- 
ing indicates that it meets USP Dissolution Test 9, 
Medium: Water; 900 mL, degassed 
Apparatus 1: 100 rpm 
Times: 2 , 4 t 8 , 12, and 20 h 
Buffer: Di$$olve 3.4 g of monobasie potassium phos¬ 
phate in 700 ml of water. Add 5 ml of triethyiamlne, 
Adjust with phosphoric acid to a pH of 3.0. 

















Table TO 


Mobile phase: Acetonitrile and Buffer (30:70) 
Standard stock solution: 1.6 mg/mL of USP Veniafax~ 
ine Hydrochloride RS prepared as follows. Dissolve a 
welgned amount of the Standard first in methanol us* 
ing 20% of fiask yolume, Sonicate to dissolve, and di- 
lute with water to volume. 

Standard solution: (1/900) mg/mL of USP Venlafaxine 
Hydrochloride RS from the Standard stock solution in 
Medium , where L is the label daim, in mg/Capsule 
Sample solution: At the end of the spedfied time in- 
terval, withdraw a known yolume of the solution from 
the dissolution ves$el, and repJace it with an eauaJ vol- 
u me of fresh Medium. Pass a portion of the withdrawn 
sample through a suitable filter of 0.45-pm porę size* 
Chromatographic system 
(See Chromatogropny {621}, System Suitability.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 m L/min 
Injection yolume: 20 jjlL 

Run time: 2 times the retention time of venlafaxine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration, G, of venlafaxine 
(C 17 H 27 N0 2 ) in Medium (mg/ml) after time point (i): 

Result = (ru/rj x Cs x {Mn/Mri) 

fu = peak response from the Sample solution 

r s - peak response from the Standard solution 

C$ = concentration of USP Venlafaxine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

M f j - molecular weight of venlafaxine, 277.40 
Mtj - molecular weight of venlaFaxine 
hydrochloride, 313.86 

Calculate the percentage of the labeled amount of 
venlafaxme (Ci 7 H 27 NG 2 ) dissolved at each time point 

(i): 

Resulti = C,x|/x(1/t)xTO0 


Result 2 - [(G xV) + (C r x V s )] x (1 /L) x 100 


Resultg = {[Q xV\ + [(O + Cs) x V^]> x (1/L) x 100 


Result* = {[O x V\ + [(G + G)x V$ x (1/1) x 
100 


Result 5 - (tG x\Ą+ [(G + C 3 + O + G) x UiJJ x (1/L) 

x 100 

G - concentration of venJafaxine m Medium in the 
portion of sample withdrawn at the specified 
time point /(mg/mL) 

V - volume of Medium , 900 mL 
Vs = vo!ume of the Sample solution withdrawn from 
the yessel and replaeed with Medium (mL) 

L = label claim (mg/Capsule) 

Tolerances: See Tobie W. 


Time Point. / 

Time 

(h) 

Amount 

Dlssolved 

1 

2 

NMT 25% 

2 

4 

30%-5G% 

3 

8 

55%“80% 

4 

12 

65%-90% 

5 

20 

NLT 80% 


The percentages of the labefed amount of ven!afaxfne 
(C| 7 H?/N0 2 ) dIssoived at the times specified conform 
to Acceptance Tobie 2 in Dissolution (711), 

* Uniformity of Dosage Units (905): Meet the 

'eguirements 

IMPURmES 

* ORGANIC IMPURITIES 

Mobile phase. Standard solution, and Sample solu¬ 
tion: Proceed as directed in the Assay. 

System suitability solution: 0.25 pg/mL of USP 
venlafaxine Related Compound A RS in the Standard 
solution 

Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection yolume: 10 pL 

Run time: 4 times the retention time of venfafaxine 
System suitability 
Sample: System suitability solution 
(NoiE“The relative retention times for venlafaxine re¬ 
lated compound A and venlafaxine are 0.9 and 1.0, 
re$pectivefy.] 

Suitability reguirements 

Resolution: NLT 1.5 between venlafaxine related 
compound A and venlafaxine 
Tailing factor: NMT 2.0 for veniafaxine 
Relative standard deylation; NMT 5.0% for 
venlafaxine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsules faken: 

Result = (rt/M) x (G/Cy) x (AWH*) x 100 

fu - peak response of each lndividual impurity 
from the Sample solution 
n - peak response of venlafaxine from the 
Standard solution 

Cs = concentration of USP Venlafaxine 

Hydrochloride RS §n the Standard solution 
(mq/mL) 

Cu = nominał concentration of venlafaxine in the 
Sample solution (mg/mL) 

Mrt - molecular weight of venlaFaxine, 277.40 
Mri - molecular weight of venlafaxine 
hydrochloride, 313.86 
Acceptance criteria 
IndMdual impurities: NMT 0.2% 

Total impurities: NMT 0.5% 

ADDETIONAL REQUIREIVIENTS 

* Packaginc and Storage: Freserve in welf-closed contain- 
ers. Storę at eon troi led room temperaturę. 

• Labeling; When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
is not usedT 
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* USP Reference Standards (11) 

USP Venlafaxine Hydrochloride RS 
USP Ven!afaxine Related Compound A RS 
1 -(1 -(4-MethGxyphenyf)-2-{methylamino)ethyl)cydahex- 
anol hydrochloride 
CieHasNOa • HCf 299.84 


Verapamll Hydrochloride 



■ HCI 491.06 

BenzeneacetonitriJe, a-J^-HZ-fS^-dimethOK- 
yphenyi)ethyl]methylamrno|propyl]-3 f 4-dimethoxy-K- 
(1 -methyletny])-, monohydrochloride, (±)-; 
(±}- 5 -[( 3 , 4 -Dimethoxyphenethyl)methylamin 0 ]- 2 -( 3 , 4 - 
dimethoxyphenyl)-24sopropylvaleronitrfle monohydrochlo¬ 
ride [152-11-4]. 

DEFINmON 

Verapamil Hydrochioride contains NLT 98,0% and NMT 
102 , 0 % of Verapamil Hydrochloride (Ci/HiaNzOł - HCI), 
calculated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak for yerapamil in 

the Sample solution corresponds to that of Standard solu¬ 
tion B f as obtamed in the test for Organie Impurities. 

* C. IDEMTIFJCATION TESTS—GENERAL, Chloride ( 191): Meets 

the reguirements 

ASSAY 

• Procedurę 

Buffer: 1,23 g/L of sodium acetate containing about 
33 mL/L of glacial acetic acid 

Mobile phase: Acetonitrile, 2-amEnoheptane, and Buffer 
(300:5:700) 

Standard solution: 1 mg/mL of USP Verapamil Hydro- 
chioride RS in Mobile phase 

Sample solution: T mg/mL of Verapamil Hydrochloride 
in Mobile phase 
Chromatographic system 
{See Chromatograpny (621), System SuitobMty,) 

Modę: LC 

Detector: UV 278 nm 

Column: 4,ó-nnm x 15-cm; 5-pm packing LI 

Flow ratę: 0,9 ml/min 

Injection vo!ume: 10 pL 

Run time: NLT 2 times the retention time of yerapamil 
System sultability 
Sample: Standard solution 
Sultability reguirements 
Talling factor: NMT 2,0 
Relative standard deyiation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of yerapamil hydrochloride 
{C 27 H 3 sN 2 O 4 * HCI) in the portion of Verapamil Hydro¬ 
chloride taken: 

Result - (fu/fj) x (Cf/C[/) x 100 

ru = peak response of yerapamil from the Sample 
solution 


r s = peak response of yerapamil from the Standard 
solution 

Cs = concentration of USP Verapamil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Verapami! Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102,0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Orcanic Impurities 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as dtrected in the Assay . 

System suitabiiity solution: 1.9 mg/mt of USP yer¬ 
apamil Hydrochloride RS and 1.5 mg/mL of USP yer¬ 
apamil Related Compound B RS in Mobile phase 
Standard solution A: S.ófig/mL of USP yerapamil Hy¬ 
drochloride RS tn Mobile phase 

Standard solution B: 9,4 jig/mL of USP yerapamil Hy¬ 
drochloride RS tn Mobile phase 

Sample solution: 1*9 mg/mL of VerapamM Hydrochlo¬ 
ride in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 278 nm 

Column: 4.6-mm x 12.5- to IS-cm; packing LI 
Flow ratę: 0,9 m L/min 
Injection vofume: 10 jiL 

Run time: NLT 4 times the retention time of yerapamil 
System suitabiiity 
Sample: System suitabiiity 50 /uf/on 
[Notę —The relatlve retention times for yerapamil re¬ 
lated compound B and yerapamil are 0.88 and 1.0, 
respective(y>] 

Suitabiiity reguirements 

Resolution: NLT 1.5 between the yerapamil related 
compound B and yerapamil peaks 
Reiative standard deyiation: NMT 2,0% 

Analysis 

Samples: Sample solution , Standard solution Ą and 
Standard solution B 
Acceptance criteria 

lndividua! impurities: Any single peak response Is not 
reater than that of the verapamii peak response from 
iondard solution A (0.3%), 

Total impurities: The sum of the peak responses, 
other than that of yerapamil, from the Sample solution 
is not greater than the yerapamil peak response from 
Standard solution B (0,5%), 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 50 mg/mL. Prepare with gentle 
heatmg. 

Acceptance criteria: 4.5-6 .5 

* Loss on Dryjng (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUJREMEN¥$ 

® Packaging AND Storage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Verapamil Hydrochloride RS 
USP Verapamil Related Compound B RS 
Benzeneacetonitrile, a-[2-[[2-(3,4~dimethoxyphenyl)- 
ethyl]methylamino]ethyl]-3,4-dimethoxy-a- 
(1 -methylethy!)-, monohydrochloride, 

C2 6 H 3 6N 2 Ó4 ■ HCI 477.05 
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Verapamil Hydrochloride Extended- 
Release Capsules 

DEFINmON 

Verapami( Hydrochloride Extended-Reiease Capsules contain 
NLT 90*0% and NMT 110.0% of the labeled amount of 
verapamif hydrochloride (Ca/HasN^O*, ■ HO), 

IDENTIFICATION 

° A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy* 

ASSAY 
* Procedurę 

Solution A: 0.01 N sodium acetate in water containing 
3B mL/L of glactal acetic actd 

Mobile phase: Acetonitrile, 2-aminoheptane, and Soiu- 
tion A (60:1:140) 

System suitability solution: 0,12 mq/mL of U5P Ver- 
apamil Hydrochloride RS and 0*1 mg/mL of USP Ver- 
apamil Related Compound B RS in Mobile phase 
Standard solution: 0*12 mg/ml of USP Verapamtl Hy¬ 
drochloride RS in Mobile phase 
Sample stock solution: Nominally 1.2 mg/mL of ver- 
apamil hydrochloride prepared as follows* Transfer an 
equivalent to 240 mg of verapamil hydrochloride, from 
the pool of Capsule contents (NLT 20), to a 200-mL 
volumetric fiask. Add about 150 mL of Mobile phase 
{prewarm the Mobile phase to 45°). While sonicating, 
stir for 1 h, cooi to room temperaturę, dłlute with Mo¬ 
bile phase to volume, and mix. Centrifuge a portion for 
20 min, and use the supernatant. 

Sample solution: Nominally 0,12 mq/mL of verapamil 
hydrochloride in Mobile phase from the Sample stock 
solution 

Chroma tographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Column: 4.6-mm x 25-cm; 5-j.im packing LI 
Flow ratę: 1.2 mL/min 
Injectron volume: 20 pL 
System suitability 

Sam pies: Sysferr? suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between verapamil and ver- 
a pa mil related compound B, System suitability salu- 
hOti. [NOTĘ—Verapamj‘i related compound B elutes 
before verapamil.j 

Relative standard devia£ion: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ver- 
apamtl hydrochloride (C^H^NiO** * HCJ) in the portion 
of Capsules taken: 


Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2 : 100 rpm, Use a wrre helix sinker as 
necessary. 

Times: 2, 4, 8 , and 24 h 

Solution A and Mobile phase: Proceed as directed jo 
the Assay. 

System suitability solution: 0.25 mg/mL of USP Ver- 
apamii Hydrach fonde RS and 0.2 mg/mL of USP Ver* 
apamil Related Compound B RS in Medium 
Standard solution: 0.267 mg/mL of USP Verapamil 
Hydrochloride RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter* 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Cofumn: 4*6-mm x 25-cm; 5 -pm packing LI 
Flow ratę: 1 *2 mL/min 
Injectlon voiume: 30 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1*5 between verapamil and ver- 
apamil related compound B, System suitability 
solution 

Refative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ver- 
apamil hydrochloride (C^H^O, - HO) dissolved at 
each time point: 


Qz = (nj/rs) x (C s /i) x V x 100 

Q* = (Qs x V n /V) + [(r v /r$) x (Cs/L) x(V~ V i} ) x 100] 

Qu = (Qj x Vsi/V) + [Ch x V a /[V - (V 5 t + l/«)]} + {(r u /r s ) 
x (Ci/i) x [V- (V$r + Vsi)] x 100} 

= (<k * Vsi/V) + [Qj x V a /[V - (V 5t + V^)}} + [Q s x 
Vy,/[V- (Vs; + Vsi + i/n)]} + {(futh) x (CJL) x{V- (V Si 
+ l/n) x 100} 


r v = peak response of verapamil hydrochloride 
from the Sample solution 

rs - peak response of verapa/nil hydrochloride 
from tne Standard solution 

C s = concentration of USP Verapamil Hydrochloride 
RS in the Standard solution 
L - label clatm (mg/Capsule) 

V' - initial volume of Medium, 900 rrrL 
V's n = volume of Medium taken at each time point 
(ml.) 

Tolerances: See Table 1. 


Result = (r u /r s ) x (C s /C 0 ) x T00 

Or = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Verapamil Hydrochloride 
RS in the Standard solution (mg/mL) 

Q ~ nominał concentration of verapamil 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Test 1: If the product complies with this test, the labei- 
inq indicates that it meets USP Dissolution Test I. 


Table 1 


Time 

■ 

(h) 

Amount Dissolved 

2 

10%-25% 

4 

15%-40% 

8 

40%-65% 

24 

NLT 80% 


The percentages of the labeled amount of verapamrl 
hydrochloride (C 27 H 38 N 2 O 4 ■ HCI) reieased at the times 
specified conform to Acceptance Table 2 in (711), 

Test 2 : If the product complies with this test, the label- 
tng indicates that it meets USP Dissolution Test 2, 
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Medium, Apparatus, Times, Solution A, Mobile 
phase, System suitability solution, Standard solu¬ 
tion, Sampie solution, Chromatographic system. 
System suitability, and Analysis: Proceed as directed 
in Test L 

Tolerances: See Tobie 2. 


Table 2 


Time 

W 

Amount Dhsołved 

2 

NMT 25% 

4 

15%-40% 

8 

40%-65% 

24 

NIT 80% 


• Uniformitv of Dosage Units (905): Meet the 
regulrements 

iMPimmES 

• ORGANIC iMPUmilES 

Solution A, Mobile phase, Sampie stock solution, and 
System suitability: Proceed as directed in the Assay. 
System suitability sdution: 6 pg/mL of USP Verapamii 
Hydrochloride RS and 4.8 ^tg/nriL of USP Verapamil Re- 
fated Compound B RS in Mobile phase 
Standard solution: ójig/mL of USP Verapamil Hydro¬ 
chloride RS in Mobile phase 
Sampie solution: Use the Sampie stock solution . 
Chromatographic system: Proceed as directed in the 
Assay , except for the Injection volume and Run time , 
Injection voiume: 50 pL 
Run time: NLT 5 tfmes the peak of yerapamil 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Capsules taken: 

Result = (rJn) x (Q/C y ) x 100 

ru = peak response of each impurity from the 
Sampie solution 

rs = peak response from the Standard solution 
Cs = concentration of USP Vera pamil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of verapamil 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria 
lndividual impunties: NMT 0.2% 

Total rmpurities: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight, light-resistant 
containers, 

• Laseling: When morę than one Dhsolution test is given, 
the labeling States the Dissotution test used only if iest I 
is not usecL 

• USP Reference Standard* (11) 

USP Verapamil Hydrochloride RS 
USP Verapamil Related Compound B RS 
Benzeneacetonitrile, ry.-[2-[[2-(3,4-dimethoxyphenyf)- 
ethyl]methylamino]ethyi]-3,4-dimethoxy-o r .- 
(1 -methyiethyl}-, mon o hydrochloride, 

C 26 Hi 6 N 2 04 ■ HCI 477.05 


Verapamil Hydrochloride Injection 


and not morę than 110.0 percent of the labeled 
amount of verapamil hydrochloride (C27H38N2O4 • 
HCI). 

Packaging and storage—Presen/e in single-dose contain¬ 
ers, preferably of Type I glass, protected from light. 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Verapamil Hydrochloride RS 

USP Yerapamil Related Compound A RS 

3.4- Dimethoxy-a-[3-(methylamino)propyi]-a- 
{l^methylethyO-benzeneacetonitriie 
monohydrocnloride. 

C 17 H 26 N 2 0 2 ■ HCI 326.87 
USP VerapamE! Related Compound B RS 

Benzeneacetonitrile, rc-[2-[[2-(3,4-dimethoxyphenyf)- 
ethyf]methylamino]ethyl]-3,4-dimethoxy-(x-(l-meth 
ylethyl)-, monohydrothloride. 

C»H«NaO^HCI 477.05 
USP Verapamif Related Compound E RS 

3.4- Dtmethoxybenzaidehyde, 

USP Verapamil Related Compound F RS 
(3,4-Dimetboxyphenyl)methanol. 

Identification— 

A: It meets the reguirements under Identification—Or¬ 
ganie Nitrogenous Bases (181), a volume of Injection equiva- 
fent to 100 mg of verapamii hydrochloride being used, chlo¬ 
roform being used in place of carbon disulfide, and aO.h 
mm ceil being used in place of a 1-rnrn celi. 

B: The chromatogram of the Assay preparation obtained 
as directed in the Assay exhibits a major peak for yerapamil 
hydrochloride, the retention time of whieh corresponas to 
tliat exhibited in the chromatogram of the Standard prepa¬ 
ration , obtained as directed in the Assay , 

C: It responds to the tests for Chioride (191), 

Bacterial Endotojtlns Test (85)—It eon tai ns not morę 
than 16*7 USP Endotoxin Units per mg of verapamil hydro* 
chioride. 

pH (791): between 4.0 and 6.5* 

Farticulate Matter in Injections (788): meets the f€- 
quirements for smatl-volume injections. 

Related compounds— 

Aąueous solvent mheture, Mobile phase , System suitability 
solution, and Chromatographic system— Proceed as directed 
in the Assay. 

Standard solution— Dissolye accurately weighed quantitles 
of USP Verapamtl Hydrochloride RS, USP Verapami! Related 
Compound A RS, USP Verapamil Related Compound E RS, 
and USP Verapamil Related Compound F RS in Mobile phase 
to obtain a solution having known concentrations of about 
2.5 mg of USP Verapamil Hydrochloride RS per mL and 
0,0075 mg each of USP Verapamil Related Compound A RS, 
USP Verapamił Related Compound E RS, and USP Verapamil 
Related Compound F RS per mL. 

Test solution —Use the Assay preparation. 

Procedurę —Separately inject equa! yolumes (about 10f.iL) 
of the Standard solution and the Test solution mto the chro* 
matograph, and allow the Test solution to elute for not less 
than Four times the retention time for yerapamil hydrochlo¬ 
ride. Record the chromatograms, and measure all of the 
peak responses. The retention times are about 0.4 for ver- 
apamil related compound F, 0*5 for yerapamil related com¬ 
pound A, 0,7 for yerapamil related compound E, and 1.0 for 
yerapamil. Calculate the quantlty, in mg, of each individual 
impurity in each mL of the Injection taken by the formula: 

C(LfD)(ru/n) 


» Verapamil Hydrochloride Injection is a sterile 
solution of Verapamil Hydrochloride in Water for 
Injection, It contains not less than 90.0 percent 


in which C is the concentration, in mg per mL, yerapamil 
related compound A, yerapamil related compound E, or ver- 
apamii related compound F in the Standard solution [NOTĘ— 












For calculating any other unspecified impurity, C is the eon- 
centration, in mg per mL, of USP Yerapamil Hydrochloride 
RS in the Standom sofution J; i is the labeled guantity, in mg 
per mL, of verapamil hydrochloride in the Injection; D is the 
concentration, in mg per mL, of verapamif hydrochloride in 
the fest solution , on tne basis of the labeled guantity in each 
ml and the extent of dtlution; and r u and r$ are the peak 
responses of the appropriate impurity in the Test solution 
and the Standard solution, respectively: not morę than 03% 
of any spedfied impurity is found, and the sum of all irnpu* 
rities is not greater than 1 , 0 %. 

Other requirements— It meets the requirements under In- 
jections ana Implanted Drug Products (1). 

Assay— 

Aqueous solvent mixture —P rep are a 0,015 N sod i u m ace- 
tatę solution containing about 53 mL of glacial acetic add 
per L. 

Mobile phase —Prepare a filtered and degassed mixture of 
Agueous solvent mwture, acetonitrile, and 2-aminoheptane 
(70:30:0.5), Make adjustments if necessary (see System Suit- 
ability under Chromatography (621)), 

Standard preparation —Drssolve an accurately weighed 
quantity of U5P Verapamil Hydrochlonde RS in Mobile phase 
to obtain a solution naving a known concentration of about 
2,5 mg per mL. 

Assay preparation—DUute the Injection quantitatively, if 
necessary, with Mobile phase to obtain a solution having a 
concentration of not morę than 2.5 mg of verapami) hydro¬ 
chloride per mL. 

System suitability solution —Dissolve suitabfe guantities of 
USP Verapamif Hydrochloride RS and USP Verapami! Related 
Compound B RS in Mobile phase to obtain a solution having 
known concentrations of about 1.9 mg per mL and 1.5 mg 
per mL, respectively. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 278-nm detector 
and a 4.6-mm x 12,5- to 15-cm column that contains pack- 
ing LI, The flow ratę is about 0.9 ml per minutę. Chromat¬ 
ograph the System suitability solution , and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0.88 for verapamil related compound B and 
1,0 for verapamil; the resolution, R, between the verapamii 
related compound B and verapamii peaks is not less than 
1.5; and the relative standard deviation for replicate injec- 
tions is not morę than 2 . 0 %, 

Procedurę —Separately inject equal vołumes (about 10jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, and allow the Assay preparation to elute 
for not less than four times the retention time for verapamil, 
Record the chromatograms, and measure the responses for 
all of the major peaks. Calculate the quantity, in mg, of 
verapamil hydrochloride (Cz/HiaNzCh ■ HC1) in each mL of 
the Injection taken by the formula: 

C(L/D}(r u I fj) 

in which Cis the concentration, in mg per mL, of USP Ver- 
apamil Hydrochloride RS in the Standard preparation; L is the 
labeled guantity, in mg per mL, of verapamil hydrochloride 
in the Injection; D is the concentration, in mg per mL, of 
yerapamil hydrochloride in the Assay preparation , on the ba¬ 
sis of the labeled quantity in each mL and the extent of 
dilution; and ru and r$ are the peak responses obtained from 
the Assay preparation and the Standom preparation , respec- 
tively. 


Verapami! Hydrochloride Compounded 
Orał Solution 


DEFINITION 

Verapamil Hydrochloride Compounded Ora! Solution con- 
:ains NLT 90,0% and NMT 110.0% of the labefed amount 
of verapamif hydrochloride (C 27 H 3 BN 2 O 4 ■ HCI). 

Prepare VerapamiJ Hydrochloride Compounded Orał Solu- 
don 50 mg/mL as follows (see Pharmaceutical Compound- 
ing—Nonsterile Preparations (795)), 


Yerapamil Hydrochloride powder 

5 Q 

Yehide for Orał Solution (regular or sugar-free), NF t 
a suffident ouantity to make 

100 mL 


Add Verapam ii Hydrochforide powder and about 40mLof Ve- 
hicie to a mortar, and mix, Add the Vehkfe in smali por- 
tions almost to volume, and mrx thoroughly after each 
addition. Transfer the contents of the mortar, stepwise 
and quantitatively, to a caltbrated bottle, Add surfideiiL 
Yehicie to bring tne preparation to finał volume, and mix 
welL 

ASSAY 
* Procedurę 

Solution A: 0,01 N sodium acetate solution containing 
33 mL/L of acetic acid 

Mobile phase: Aceton itrile, 2-aminoheptane, and Solu- 
tion A (50: 0.5: 50). Filier, and deaas. 

Standard solution: 50Qpg/mL of USP Verapamil Hy¬ 
drochloride RS in Mobile phase 

Sample solution: Agitate containers of Orał Solution for 
30 min on a rotating mrxer, remove a 5-mL sample, 
and storę in a elear glass vial al -70° until analyzed. At 
the time of analysis, remove the sample from the 
freezer, allow it to reach room temperaturę, and mix on 
a vortex mixer for 30 s. Pipet 1.0 mL of the sample into 
a 100-mL Yolumetric fiask, and dilute with Mobile phase 
to volume. 

Chromatographic system 
(See Chromatography (621X System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Column: 4.6-mm x 25-cm; 5-prn packing LI 
Flow ratę: 0.5 mL/min 
Injection volume: 20 |iL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for verapamif hydrochloride 
is about 4.8 min,] 

Suitability reguirements 

Relative standard deviation: NMT 0.7% for repiicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ver- 
apamil hydrochforide (C^HsaNzO.) ■ HO) in the portion 
of Orał Solution taken: 

ResuLt = (rjr s ) x (CdCu) x 100 

r } - peak response from the Sample solution 

n = peak response from the Standard solution 

O = concentration of USP Verapami! Hydrochloride 
RS in the Standard solution (pg/mL) 

Cy - nominał concentration of verapamil 

hydrochloride in the Sample solution (pg/ml) 


USP Monographs 







Acceptance criteria: 90,0%-l 10,0% 

SFEGIFIC TESTS 

» PH ( 791 ): 3 . 8 - 1.8 

ADD1TIONAL REQU1REMENT5 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperatura or in a 
refrlgerator. 

* Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę or in a refrlgerator 

• Labelinc; Label to indicate the Beyond-Use Datę, 

• USP Reference Standards (11) 

USP Verapamil Hydrochloride RS 


Verapamil Hydrochloride Compounded 
Orał Suspension 

DEFINmON 

Verapamil Hydrochloride Compounded Orał Suspension 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of verapamil hydrochloride (C^HjejN^O,, ■ HCI), 
Prepare Verapami[ Hydrochloride Compounded Orai Suspen¬ 
sion 50 mg/mL as follows (see Pharmaceutical Compound - 
ing—Nonstehfe Preparations (795)). 


VeraDamił Hydrochloride 

5 q 

Vehicle; a 1:1 mixture of Vehide for Orał Solu don, 
(regufar or sugar-free), NF t and Ve hicie for Ora! 
Suspension, a suffident ouantity to make 

100 ml 


If using tablets, comminute to a fine powder using a suita- 
ble mortar, or add Verapamil Hydrochloride powder. Add 
about 40 mL of the Vehide rn smali portiom, and mix to 
obtam a uniform pastę. Transfer the mortar contents, 
stepwise and quantitative!y, to a calibrated bottle, Add 
the Vehide in portions to nnse the mortar, add suffident 
Vehide to bring to finał volume, and mix well. 

AS5AY 

* Procedurę 

Solution A: 0,01 N sodium acetate solution containing 
33 miyi of acetic acid 

Mobile phase: Acetonkfile, 2-aminoheptane, and Solu¬ 
tion A (50: 0.5: 50). Filter, and degas. 

Standard solution: 500 fio/mL of USP Verapami! Hy- 
drochfonde RS in Mobile phase 

Sample solution: Agitate containers of Orał Suspension 
for 30 min on a rotating mlxer, remove a 5-mL sample, 
and storę in a elear glass vial af -70° until analyzed, At 
the time of analysis, remove the sample from the 
freezer, allow it to rcoch room temperatura, and mix 
with a vortex mrxer for 30 s. Pipet 1.0 mL of the sam¬ 
ie into a 100-mL volumetric fiask, and dilute with Mo- 
ile phase to volume, 

Chromatographic system 
(See Chroma tog ropny (621), System Suitabifity,) 

Modę: LC 

Deteotor: UV 278 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 0,5 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: Standard solution 

[NOTĘ—The retention time for verapamil hydrochloride 
is about 4.8 mirt] 

Suitabiiity requirements 

Relative standard deviatron: NMT 0,7% for replicate 
in jections 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ver- 
apamil hydrochloride (C^HjsINhCTi - HCI) in the portion 
of Orał Suspension taken: 

Result = (te/rs) x (Cs/CJ) x 100 

r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

Ó = concentration of USP Verapami) Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of verapamil 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%-110,0% 

SPECIFBC TESTS 

• pH (791): 3.8^4.8 

ADDITIONAŁ R E QUIR E M E NTS 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę, or in a 
refrigerator, 

■ Beyond-Use DATĘ: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę or in a refrigerator 

* Labelinc : Label it to State that it Is to be well shaken 
before use, and to State the Beyond-Use Datę, 

• USP Reference Standards (11) 

USP Verapamil Hydrochloride RS 


Verapamil Hydrochloride Tablets 

» Verapamil Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of ver- 
apamil hydrochloride (C27H38N2O4 • HCI). 

Packaging and storage—Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Verapamil Hydrochloride RS 
USP Verapamil Related Compound A RS 

3,4-Dimethoxy-a-[3-(methylarnino)propyl]-a- 
(1 -methylethyl)-benzeneacetonitrile monohydrochlo- 
ride. 

Ci/H^O* * - HCI 326.87 
USP Verapamrl Related Compound B RS 

Benzeneacetonilrile, ot-[2-[[2-(3,4-dimethoxypheny!)- 
ethyi]methyłamino]ethyl]-3,4-dimethoxy-oc- 
(1 -methylethyl)-, monohydrochloride. 

C 26 H 3 *nA ’ HCI 477,05 
USP VeraparniJ Related Compound E RS 
3 / 4-Dimethoxybenzaldenyde. 

USP Verapamil Related Compound F RS 
(3,4-Dimethoxyphenyl)methanol. 

Identif kation— 

A: Infrared Absorptlon (197K)— 

Test spedmen-^ Transfer a portion of finely powdered Tab¬ 
lets, equiva!ent to about 25 mg of verapamil hydrochloride, 
to a separator. Add 25 ml of water, and shake by mechani- 
cal means for 30 minutes. Add 1 ml of 1 N sodium hydrox- 
ide, and extract with 25 mL of chloroform, shaking by me- 
cnanical means for 10 minutes. Pass the chloroform extract 
through a fil ter containing anhydrous sodium sulfate. Tritu- 
ratę tne chloroform extract witn 400 mg of potassium bro¬ 
ni ide and evaporate to dryness. Dry at 105° for 2 hours. 

8 : The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
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chromatogram of the Standard preparotion, as obtained in 
the Assay. 

Dissolution (711)— 

Medium: 0.01 N hydrochloric add; 900 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę— De term ine the amount of C 2 /H 1 BN 2 O 4 * HCI 
disso!ved from the difference between UV absorbances at 
the wavelength$ of maxrmum absorbance at about 278 nm 
and 300 nm using filtered portions of the solutton under 
test, suitably diluted with Medium if necessary, En compari- 
son with a Standard solutton having a known concentration 
of USP Verapami! Hydrochloride RS in the same Medium , 

Tołerances —Not less than 75% (Q) of the labeled amount 
of Ć 27 H 3 SN 2 O 4 * HCI Es dissolved En 30 minutes. 

Uniform i ty of dosage units (905): meet the requtre- 
ments. 

Procedurę for content uniformity— Transfer 1 Tablet to a 
100-mL volumetric fiask, add 50 mL of 0,01 N hydrochloric 
acid, and heat on a steam bath for 50 minutes, Sonfcate Lhe 
heated solutton for about 10 minutes, cool, drlute with 0.01 
N hydrochloric acid to vofume, mix, and fifter. Difute an 
accurately measured portion of the filtra te quantitatively 
with 0,01 N hydrochloric add to obtain a Test preparotion 
containing about 48 pg of verapamil hydrochloride per mL. 
Dissofve an accurately weighed quantity of USP Verapamil 
Hydrochloride RS En 0.01 N hydrochloric acid to obtain a 
Standard preparotion having a known concentration of about 
48 pa per ml. Concomitantly determme the absorbances of 
the Test preparotion and the Standard preparotion in 1 -cm 
cells at the wavelength of maximum absorbance at about 
278 nm and the absorbance of the Test preparotion at 300 
nm, with a suitable spectrophotometer using 0,01 N hydro- 
chloric acid as the blank. Calculate the quantity, in mg, of 
C^HjtNaO* * HCI in the Tablet taken by the formula: 

( TC/D)(Au/As ) 

in which fis the labeled quantity, in mg, of verapamii hy¬ 
drochloride En the Tablet; C is the concentration, in pg per 
mL, of USP VerapamN Hydrochloride RS in the Standard 
preparotion; O is the concentration, in pg per mL, of ver- 
apamil hydrochloride in the Test preparotion, on the basis of 
the labeled quantity per Tablet and the extent of dilution; 

Au is the difference between absorbances at 278 nm and 
300 nm of the Test preparotion; and As is the absorbance of 
the Standard preparotion at 278 nm. 

Related compounds— 

Acjueous soivent mixture , Mobile phase, System suita bili ty 
solutton , and Chromatographic system —Proceed as directed 
in the Assay. 

Standard solution —Dissolve accurately weighed quantities 
of USP Verapamil Hydrochloride RS, USP Verapamil Related 
Compound A RS, USP Verapamil Related Compound E RS, 
and USP Verapami! Related Compound F RS in Mobile phase 
to obtain a solution havtng known concentrations of aoout 
1.6 mg of USP Verapamil Hydrochloride RS per mL and 
0,0048 mg each of USP Verapamil Related Compound A RS, 
USP Verapamif Related Compound E RS, and USP Verapamil 
Related Compound F RS per mL. 

Test solution— Use the Assay preparotion , 

Procedurę —Separately Enject equal voJumes (about 10/iL) 
of the Standard solution and the Test solution into the chro- 
matograph, and allow the Test solution to elute for not less 
than Four limes the retention Urnę for verapamil, Record the 
chromatograms, and measure all of the peak responses. 


f notę— The retention times are about 0.4 for verapamil re¬ 
lated compound F, 0.5 for verapamil related compound A, 
0.7 for verapamil related compound E, and 1.0 for ver- 
apamil.] Calculate the ąuantity, in mg, of each individual 
impurity in the portion of Tablets taken by the formula: 

25C(Wr*) 

in which C is the concentration, in mg per mL, of verapamil 
related compound A, verapamil related compound E, or ver- 
apamil related compound F in the Standard solution [notę— 
For calculatEng any other unspedfied impurity, C is the con¬ 
centration, in mg per mL, of USP VerapamiJ Hydrochloride 
RS in the Standard solution .]; and n, and r s are the peak 
responses of the appropriate impurity obtained from the 
Test solution and the Standard solution , respectivefy: not 
morę than 0,3% of any specified impurity is found; and the 
sum of alf impuritres ts not morę than 1.0%. 

Assay— 

Agueous solvent mixture ^Prepare a 0.015 N sodium ace¬ 
tal solution containing about 33 mL of glacial acetic acid 
per L, 

Mobile phase ^Prepare a filtered and degassed mixture of 
Aqueous solvent mixture, acetonitrile, and 2-aminoheptane 
(70:30:0,5). Make adjustments if necessary (see System Suit* 
abiiity under Chromatography (621)). 

Standard preparotion —Dissolve an accurately weighed 
guanlity of USP Verapamil Hydrochloride RS in Mobile phase 
to obtain a solution having a known concentration of about 
1,6 mg per mL, 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 40 mg of verapamtl hydro- 
chloride, to a stoppered centrifuge tubę, and add 25 mL of 
Mobile phase. Shake by mechanical means for 15 minutes, 
certrifuge, and If necessary filter Lhe supernatant. 

System suitability solution —Dissoive suitable quantities of 
USP Verapamil Hydrochloride RS and USP Verapamil Related 
Compound B RS in Mobile phase to obtain a solution having 
known concentrations of about 1.9 mg per mL and 1.5 mg 
per mL, respective!y. 

Chromatographic system (see Chromatography (621))—The 
ligud chromatograph is equipped with a 278-nm detector 
and a 4.6-mm x 12.5- to 15-cm column tłiat contains pack- 
ing LI. The flow ratę is about 0,9 mL per minutę. Chromat- 
ograph the System suitability solution , and record the peak 
responses as directed for Procedurę; the relative retention 
times are about 0.88 for verapamil related compound B and 
1,0 for verapamil; the resolution, R t between the verapamil 
related compound B and verapamiJ peaks is not less tnan 
1.5, and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, and allow the Assay preparation to elute 
for not less than four times the retention time for verapamil. 
Record the chromatograms, and measure the responses for 
all of the major peaks. Calculate the quantity, in mg, of 
verapamil hydrochloride (C^HnaNjO-i • HCI) m the portion of 
Tablets taken by the formula: 

25C(Wr s ) 

in which C is the concentration, in mg per mL, of USP Ver- 
a pa mi i Hydrochloride RS in the Standard preparation; and ry 
and Cs are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 
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Verapamil Hydrochloride Extended- 
Release Tablets 


DEFINITION 

Verapamil Hydrochloride Extended-Release Tablets confain 
NIT 90,0% and NMT 110.0% of the labeled amount of 
yerapamil hydrochloride (Cz^aNiO^ * HCI)* 

DDENTlFttCATION 
• A. BNFRARED ABSORPTJON (197F) 

Standard: 1.92 mg/ml of USP Verapamil Hydrochloride 
RS in water* Transfer 25 ml of this solution to a 125-mL 
separatory funnel. Add 2 mL of 1 N sodium hydroxide, 
and extract with 25 mL of chloroform, shaking for 2 
min. Pass the chloroform extract through a filter con- 
taining anhydrous sodium suffate, and collect the fil- 
tratę in a porcelain dish. Rinse with an additional 10 mL 
of chloroform, collecting the rlnslng in the same porce¬ 
lain dish. Evaporate on a steam bath with the a id of a 
current of alr to dryness, and dry the otly residue at 
105° for 30 mtn. 

Sample: Nominally 1*2 mg/ml of verapamil hydrochlo¬ 
ride in 50 mM hydrochloric add prepared as follows. 
Crush 1 Tablet, and transfer the powder to a yolumetric 
fiask of suitabie size. Add 50 mM hydrochloric acid to 
about 75% of the finał volume, and dlssoke by heat- 
ing, with stirrlng, for 40 min* Cool, and di lute with 50 
mM hydrochloric acid to volume, Filter, and transfer 
40 ml of the fil tratę to a 125-mL separatory funnel. 

Add 4 mL of 1 N sodium hydroxide, and extract with 
20 mL of chloroform, shaking for 2 min. Pass the chlo¬ 
roform extract through a filter eon tal ni ng anhydrous so¬ 
dium sulfate, and collect the filtrate in a porcelain dish. 
Rinse with an additional 10 mL of chloroform, collecting 
the nnstng in the same porcelain dish. Evaporate on a 
steam bath with the aid of a current of alr to dryness, 
and dry the oily residue at 105° for 30 min. 

Acceptance criteria: Meet the reguirements 

A5SAY 
o procedurę 

Buffer: To 0,82 g of sodium acetate add 33 mL of gla- 
dal acetic acid, and dilute with water to 1 L 
Mobile phase: Acetonitrile, 2-aminoheptane, and Buffer 
(60:1:140) 

System suitability solution: 2.5 mg/ml of USP Ver- 
apamil Hydrochloride RS and 2*0 mg/mL of USP Ver- 
apamll Related Compound B RS in Mobile phase 
Standard solution: 1 2 mq/mL of USP Verapamil Hy¬ 
drochloride RS In Mobile phase 
Sample solution: Transfer an amount equivalent to 
240 mg of veraparni! hydrochloride, from NLT 20 pow- 
dered Tablets, to a 200-mL yolumetric fiask, and add 
about 160 mL of Mobile phase, Sonicate for 15 min, stir 
for 15 min, dilute with Mobile phase to volume, and 
mix. Centrlfuge a portfon for 20 min, and use the su- 
pernatant as the Sample solution. 

Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 278 nm 
Column: 4^6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
Injection yolume: 10 nL 
System suitability 

Samples: System suitability solution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between yerapamil and ver- 
apamil related compound B, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of ver- 
apamll hydrochloride (Cz^Hse^O^ * HCI) in the portion 
of Tablets taken: 

Resuit = (r u /r s ) x (G/Co) x 1 00 

r u = peak response of yerapamil from the Sample 
soiution 

K = peak response of yerapamil from the Standard 
soiution 

Cs = concentratlon of USP Verapamil Hydrochloride 
RS in the Standard solution (mg/mL) 

C u = nominał concentration of yerapamil 
hydrochloride in the Sample solution 
(mg/ml) 

Acceptance criteria: 90*0%-110*0% 

PERFORMANCE TESTS 
* DlSSOLUTfON (711) 

Test 1: If the product compfles with this test, the label- 
Ing indicates that it meets USP Dtssolution Test 1. Pro- 
ceed as directed for Apparatus 1 and Apparatus 2, 
Delayed-Release Dosage Forms , Method B, Procedurę. 

Add stage: Using 900 ml of simulated gastric fluid T5 
(without enzyme), conduct this stage of the test for 1 
n. 

Buffer stage: Using 900 mL of simulated intestinal 
fluid TS (without enzyme), conduct this stage of the 
test for 7 h* 

Apparatus 2: 50 rpm 
limes 

Acid stage: 1 h 
Buffer stage: 2, 3*5, 5, and 8 h 
Standard solution: USP Verapamll Hydrochloride RS In 
0.01 N hydrochloric acid 

Sample solution: Pass portions of the solution under 
test through a suitabie filter. Dilute with Medium as 
necessary. 

Blank solution: 0.01 N hydrochloric add 
Analysis: Wrap each Tablet In a wlre hefix to prevent 
the Tablets from floating. After I h In the Ada stage , 
withdraw a specimen for analysis, and carefully transfer 
the dosage form, including the wire helix, to a vessel 
containing the Buffer stage medium, which has been 
previously warmed to 37 ±0.5°. At each time intervat, 
pass a portion of the solution under test through a 
suitabie glass mlcrofiber filter paper* Dilute, if neces- 
sary^ the filtered portions of the Solutions under test 
with water at the 1-h interval and with 0.1 N hydro¬ 
chloric add at the 2-, 3.5-, 5-, and 8-h mtervals. De- 
termine the percentage of the labeled amount of ver- 
apamll hydrochloride dissolved. 

[NOTĘ—Use only filters that have been shown not to 
absorb yerapamil.] 

Detector: UV 278 nm 
Tolerances: See Tobie 1 and Tobie Z 


Table 1. For Products Labeled to Contain 180 or 240 mg 


Time 

(h) 

Amount 

Dissolved 

1 

7%-15% 

2 

16%“30% 

3*5 

31 %-50% 

5 

51%-75% 

8 

MLT 85% 
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Tabie 2, For Products Labeled to Contain 120 mg 


Time 

m 

Amount 

Dissolved 

1 

10%-21% 

2 

18%-33% 

3,5 

35%-60% 

5 

50%^B2% 

8 

NLT 85% 


The percentages of the labeled amount of verapamil 
hydrochloride dissolved at the times specified conform 
to Acceptonce Tabie 2 in Dissolution (711), 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. Pro- 
ceed as directed for Test 1, except that in Anoiysis t the 
Tablet is not required to be wrapped in a wire helix, 
Tolerances: See Tobie 3, Tobie 4 , and Tobie S. 


Tabfe 3. For Products Labeled to Contain 240 mg 



The percentages of the labeled amount of verapamil 
hydrochloride dissolved at the times specified conform 
to Acceptonce Tobie 2 in Dissolution (711). 

Test 3: If the product complies with this test, the label- 
Ing Indicates that it meets USP D/sso/ution fest 3 , Pro- 
ceed as directed for Test 1. 

Tolerances: See Tobie 6 , 


Medium; Simulated intestinal fluid TS (without en- 
zyme); 50 mL 

Apparatus 7: 20 cycles/mm (see Drag Releose (724)) 

Detector; UV 278 nm 

Standard solutfon; USP Verapamil Hydrochloride RS in 
Medium 

Analysh: Scrape about 2 mm x 2 mm of the coating 
from the side edge of the Tablet under test. Giue the 
system to a plastic rod sam ple bolder at the area 
where the color has been remoyed, Attach each plastic 
sample holder to an arm of the apparatus, which re- 
ciprocates at an amplitudę of about 2 cm and 15-30 
cydes/min. The Tablet is continuously immersed in 
tubes containing 50 mL of Medium at 37°. At the end 
of each specified test interval, the systems are trans- 
ferred to the next row of new test tubes containing 
50 mL of fresh Medium . Remove the tubes after the 
last test rnten/al, and aflow them to cool to room tem¬ 
peraturę. Add 2,0 mL of 1.0 M phosphoric add to 
each tubę, and dilute with water to 50 mL. Stir and 
mix each tubę thoroughly, Determine the percentages 
of the labeled amount of verapamN hydrochloride for 
thefiltered portions of the solution under test, suitably 
diluted with Medium, 

Tolerances: See Tabie 7, 


Tabie 7 


Time 

(ti> 

Amount 

Dissolved 

3 

NMT 10% 

6 

2094-50% 

9 

52.5%-82,5% 

1 4 

NLT 85% 


The percentages of the labeled amount of verapamil 
hydrochloride dissolved at the times specified conform 
to Acceptonce Tobie 2 in Dissolution (7 11). 

Test 5: if the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test S , 
Phosphate buffer: Dissolve 6.8 g of monobasic potas- 
sium phosphate in 250 mL of water. Add 190 mL of 
0.2 N sodium hydroxide in 400 mL of water, adjust 
with 0.2 N sodium hydroxide to a pH of 7,5 ± 0.1, 
and diiute with water to 1000 mL. 

Medium: Phosphate buffer, 900 mL 
Apparatus 2: 50 rpm 
Detector: UV 278 nm 

Standard solution: USP Verapamil Hydrochloride RS in 
Medium 

Sample solution: Pass portions of the solution under 
test through a suitabie filter. Dilute with Medium as 
necessary, 

Analysis: Determine the percentage of the iabeled 
amount of verapamil hydrochloride (CzjHishbOj - HCI) 
dissoJved, 

Tolerances: See Tobie 8 , 


Tabie 6 


Time 

(h> 

Amount 

Dissolved 

1 

8%-20% 

2 

1594-35% 

3.5 

27%-57% 

5 

4 5%-75% 

8 

NLT 80% 


The percentages of the labeled amount of verapamrl 
hydrochloride dissolved at the times specified conform 
to Acceptonce Tabie 2 in Dissolution (711), 

Test 4: If the product complies with this test, the label- 
i na indicates that It meets USP Dissolution Test 4. 


Tabie 8 


Time 

(łi) 

Amount 

D»ssolved 

1 

2%-12% 

2 

1 Q%~25% 

4 

25%-50% 

8 

NLT 80% 


The percentages of the labeled amount of verapamtl 
hydrochloride dissolved at the times specified conform 
to Acceptonce Tobie 2 in Dissolution (711). 

Test 6: If the product complies with this test, the Iabel- 
ing indicates that it meets USP Dissolution Test 6. 

Acid stage, Buffer stage, Apparatus, Ttrrtes, and De¬ 
tector: Proceed as directed for Test 1. 


USP Mortographs 

















































Standard solution: 0,04 mg/ml of USP Verapamil Hy- 
drochloride RS i n 0,01 N hydrochlonc add 
Sample solution: Pass portions of the solution under 
test through a suitable filter, Dilute with 0,1 N hydro 
chloric add to prepare a sample of concentration simL 
lar to that of the Standard solution. 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed for Test h 
Calculaie the concentration, C r > of verapamil hydro¬ 
chloride dissolved in Medium (mg/mL) at each time 
point (O' 

C = (A v /As) x Cs x D 

Au = absorbance of verapamH from the Sample 
solution 

A = absorbance of verapamil from the Standard 
solution 

G - concentration of USP Verapami] Hydrochloride 

RS in the Standard solution (mg/mL) 

D = dilution factor 

Gakuiate the percentage of the labeled amount of 
verapamil hydrochloride (C 27 H 3 BN 2 O 4 ■ HCI) dissolved 
(Qi), at each time point (/): 

Resufti = (C T x V) x (1/L) x 100 


Resultz - {[G x (V- Va)] + (G x Vs)} x (1/L) x 100 


Result 3 = ({G x[^(2x V$\) + [(G + G) x V,]) x 
(1 /L) x 100 


Result, - ({G x[l^-(3x I/ 5 )]} + t(G + G + G) x V s ]) x 

(1/L) x 100 


Results = ({Cs x [V - (4 x vy]} + [(G + G + G + G) x 
14]) x (1/L) x 100 

C = concentration of verapamj] hydrochloride in 

the portion of the sample withdrawn at time 
point (i) (mg/mL) 

V - volume of Medium, 900 ml 
L = label dalm (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point from the Medium in the 
Buffer stage (mL) 

Tolerances: See Table 9, 


Table 9 


Time 

Point 

(0 

Time 

m 

Amount 

DissoJved 

(O/g) 

Tablet 
Strength— 
240 mq 

Tablet 
Strength— 
180 mq 

Tablet 
Strengtb—■ 
120 ma 

f 

1 

10-25 

10-25 

15-30 

2 

2 

25-45 

27^47 

35-55 

3 

3.5 

50-75 

55-80 

60-85 

4 

4 

70-90 

NLT 75 

NLT 80 

5 

8 

NLT 85 

NLT 85 

NLT 85 


The percentages of the labeled amount of verapami3 
hydrochloride dissolved at the times specified con- 
form to Acceptance Table 2 in DissoluUon (711). 

Test 7: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 7. 

Acid stage medium: Simulated gastric fluid TS (with- 
out enzyme); 900 mL 


Buffer stage medium: Simulated intestinal fluid TS 
(without enzyme); 900 mL 

Apparatus 2: 50 rpm, with a sinker (see Figurę 2a in 
Dissolution (711)) 

Times: 1 h in Add stage medium and 2, 3.5, 5, and 8 
h in Buffer stage medium 

Diluent: 0,01 N hydrochioric acid 

Dilute phosphoric acid: Dilute 5.0 mL of phosphoric 
acid with water to 50 mL. 

Buffer: 1,74 g/L of dibasic potassium phosphate in 
water, Adjust the pH to 7.5 using Dilute phosphoric 
add. 

Mobile phase: Acetonitrile and Buffer (650:350) 

Standard solution: Prepare the corresponding USP 
Verapamil Hydrochloride RS Solutions in Diluent as di¬ 
rected En Table 10 , Pass through a suitable membranę 
filter of 0,45-pm porę size. 


Table 10 


Tablet Strength 
(mq) 

Concentration of USP 
t/erapamil Hydrochloride R5 

(ua/mU 

240 

270 

120 

135 

180 

203 


Sample Solutions: Pass a portion of the solution under 
test at each time point through a suitable filter of 
l~pm porę size, and use the hi tratę. 

Chromatographic system 
(See Chromatograpny <621X System Suitability ,) 

Modę: LC 

Delector: UV 278 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 30 q 
Flow ratę: 1,5 m L/min 
Injectlon volume: IGfiL 
Run time: NLT 1.4 times the retention time of 
vera parni 1 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviatron: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample Solutions 
After 1 h in Add stage medium , withdraw 1 0 mL of the 
solution under test. Ca ref ul iy transfer the dosage 
form indu di ng the sinker to a vessel containing Buffer 
stage medium , previousiy warmed to 37 ±0.5°. 
Caicufate the percentage of the labeled amount of ver- 
apamil hydrochloride (C 27 H 3 BN 2 O 4 ■ HCI) dissolved in 
tne Acid stage medium: 

Result = (ru/rS) x G x V x (1/L) x 100 

r u - peak response of verapamil from the Sample 
solution 

rs = peak response of verapami! from the Standard 
solution 

G “ concentration of USP Verapamil Hydrochloride 
RS in the Standard solution 

V = volume of Add stage medium , 900 mL 

L - label claim (mg/Taolet) 

Caiculate the concentration (Q of verapamll 
hydrochloride (G/H^NzCTt■ HCI) in the sample 
withdrawn from the vessd at each Buffer stage time 
point (/): 


Result ” (fu/n) x G 

ru - peak response of verapamil from the Sample 
solution at each time point 




















r 5 - peak response of verapamit from the Standard 
solution 

G = concentration of USP Verapamil Hydrochloride 
RS in the Standard solution (mg/ml) 

Calculate the percentage of the iabeled amount of 
verapamii hydrochloride (Cz^H^bN^O., ■ HCI) dissolved 
at each time point (/): 

Resulh = Ci x V x (1/L) x 1 00 


Resuftz - {[O x (V - Vs)] + (G x Vfl} x (1 /L) x 100 


ResulU = ({G x [1/ - (2 x l/s)]} + [(G + G) x V,]) x 
(1/1) x 100 


ResulLt = ({Q x[l/-(3x VŚ)]} 4- [(O T G + G) x V s ]) x 
{1 /t) x 100 

G = concentration of verapamil hydrochloride in 
the Sample solution at the specified time 
point 0) (mg/ml) 

V - volume of Buffer stoge medium, 900 ml 
L ~ label claim (mg/Tablet) 

V s - vo!ume of the Sample solution withdrawn at 
each time point (ml) 

Toferances: See Tobie 1 L 


Table 11 


Time 

Point 

ffi 

Time 

(h) 

Amount 

Dissolyed 

Tablet 
Strength— 
240 ma 

Tablet 
Strength— 
180 ma 

Tablet 
Strength— 
120 mą 

1 

1 

7-20 

7-20 

10-21 

2 

2 

15-30 

15-30 

18-33 

3 

3.5 

31-60 

31-60 

30-55 

4 

5 

55-85 

55-85 

50-82 

S 

8 

NIT 85 

NLT 85 

NLT 85 


The percentages of the labeled amount of verapamil 
hydrochloride dissolved at the times specified cen¬ 
tami to Acceptance Tobie 2 in Dissolutton (711). 

* IMformity of Dosage Units (905): Meet the 
requirements 

MPURITIES 

• GRGAMIC iMPURriEES 

Buffer, Mobile phase, System surtability solution. 
Standard solution, Sample solution, Chromato- 
graphic system, and System suitability: Proceed as 

directed rn fhe Assay . 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (rjfi) x 100 

r u - peak response for each impurity from the 
Sample solution 

Ft ~ sum of the responses for all peaks from the 
Sample solution 

Acceptance criterfa 
Individual impurrties: NMT 0.5% 

Total impurities: NMT 1,0% 

ADDDTUONAL REQUJREMENTS 

o Packaging and 5TORAGE: Preserve in tight, light-resistant 
containers. 

® Labeung: The labeling indicates the Dlssolution Test with 

whtrh the nrnHb irt rnmnlip<; 


» USP Reference Standards (11) 

USP VeraparniI Hydrochloride RS 
USP Verapamil Related Compound 8 RS 
Benzeneacetonitnle, 0Ł-[2d[2-(S,4-dimethoxyphenyl)“ 
ethyf]methylamino]ethyn-3,4-dimethoxy-o- 
(1 -methylethyl}-, mon ohyd rochloride. 

C 26 H 3 6N20 4 - HCI 477.05 


yęrteporfin 



C4 iH«N 4 O b 718.79 

23H,25tf-Benza[b]porphine-9,1 3-dipropanojc acid, 

18-etheny!-4,4a-di hy dro-3,4-bis(m etnoxyca rbony l)-4a, 
8,14,19-tetramethyf-, monomethyl ester, trans-; 

(±)-frans- 3,4-Dkarb0xy-4,4a-dihyd ro~4a, B,14,19-tetramethy I- 
18winyl-23H y 25H-benzG[b]porphine-9,13-dipropanoic 
acid, 3,4,9-trimethyl ester mixture with (±)-frans-3,4-di- 
carboxy-4,4a-dihydro-4a,8,1 4,19-tetramethyl-l8-vinyl- 
23H,25ff-benzo[ó]porphme-9,l 3-dipropionic acid, 3,4, 
13-trimethyl ester [129497-78-5]. 

PfflNITlON 

Yerteporfin contains NLT 94.0% and NMT 102.0% of yerte¬ 
porfin (GiH^N^Os), calcu lated on the anhydrous basrs. 
[Calttion — Verteporfin es a liqht-activated drug used In pho- 
todynamic therapy. Care snould be faken to avoid contact 
with eyes and skin.] 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned in the Assay. 

ASSAY 
® Procedurę 

Solution A: Aceton itr ile, 1% (w/v) agueous ammonium 
sulfate, glacial acetic acid, and 3.6 M sulfuric acid 
(10: 10:1: 0.027) 

Solution B: Tetrahydrofuran, 1% (w/v) aqueous ammo¬ 
nium sulfate, gladal acetic add, and 3.6 M sulfuric acid 
(10: 10: 1:0.034) 

Mobile phase: See Table 1, 


Table 1 


Time 

(min) 

Solution A 

(W 

Solution B 
(%1 

0 

80 

20 

60 

80 

20 

90 

60 

40 

91 

60 

40 

120 

30 

70 

121 

30 

70 

125 

0 

100 

137 

0 

100 




























Ta Ule 1 (Coniinued) 


Time 

(min) 

Solution A 

Solution B 
(%) 

140 

80 

20 

150 

80 

20 


Difuent: Acetonitrile and tetra hydratu ran (1:1) 
Standard solution: 0.25 mg/mL of USP Verteporfin RS 
prepared as folJows. Transfer USP Verteporfin RS to a 
suEtable volumetnc fiask, add Diluent equlvalent to 60% 
of the fiask volume and dissolve, then dilute with water 
to volume. Protect this solution from light. 

Sample solution: Equivalent to 0.25 mg/mL of Verte- 
porfin prepared as follows. Transfer 25 mg of Verte- 
porfin to a IGO-mL volumetric fiask, add 60 ml of Dikh 
ent and dissolve, Lhen dilute with water to votume. 
Protect thts solution from light, 

Chromatographic system 
(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: Vis410nm 

Column: 4.6-mm x 25-cm; packlng LI 

Cofumn temperaturę: 20° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requrrements 

Resolution: NLT 2.5 between the two verteporfin 
reoioisomer peaks 

TaiJmg factor: NMT 1.3 

Refative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percenlage of verteporfin (C 4 iH 4 2 N 4 Qs) In 
the portion of VerteporfIn taken: 

Result = (ru/rć) x (Cj/CJ x 100 

r u = sum of two verteporfin regloisomer peak 
responses from the Sample solution 
r$ = sum of two verteporfin regloisomer peak 
responses from the Standard solution 
Q ~ concentration of USP Verteporfin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Verteporfin in the Sample 
solution (mg/mL) 

Calculate the ratio for the two verteporfin regioisomer 
peaks from the Sample solution . 

Acceptance criteria 

Assay: 94.0%-102.0% on the anhydrous bash 

Peak ratio: 0.9-1.1 

IMPUR1TIES 

* RE5IDUE ON 9GNITION (281): NMT 0.2% 

De/e te the folhwiag: 

*» Heavy Metals, Method ! (231): NMT 20 ppm# (omdan- 

Jan201B) 

o 0RGANIC flMPURITIES 
Procedurę 

Solution A, Solution B, Mobile phase, Standard solu- 
tron, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay. 

Sensitivity solution: 0.25 pg/mL of USP Verteporfin RS 
in water from the Standard solution 
System suitability 

Sampies: Standard solution and SensitMty solution 

Suitability reąuirements 

Signal-to-noise ratto: NLT 10, SensitMty solution 
Resolution: NLT 2.5 between the two verteporfin 
peaks, Standard solution 


Tailing factor: NMT 13, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sample: Sample solution 

Calculate the percenlage of each individual impurity in 
the portion of Verteporfin taken: 

Result = (rjrj) x 100 

Tu - peak response for each impurity from the 
Sample solution 

r T = sum of the responses of alf the peaks from the 
Sample solution 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Re!ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT ( D /o) 

Empurity 

0.56 

0.6 

Verteporfin (frrst 
reqioisomer peak) 

1,0 

— 

Any other fndmdual 
impurity 

— 

0.8 

Total imauritles 

— 

4.0 


SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): The total aerobic mkrobial 
count is NMT 1Q 2 cfu/g. 

o Bacteriał Endotoxins Test (85): NMT 0.5 USP Endo- 
toxin Unit/mg of yerteporfin 
o Water Determination, Method /c(921): NMT 1,4% 

ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in tight containers, 
and storę in a freezer. 

* USP reference standards (11) 

USP Endotoxin RS 
USP Verteporfin RS 


Verteporfin for IgijectBen 

DEFIN1TION 

Verteporfin for Injection is a sterile mixture of verteporfin 
and lipids, It contains NLT 91.0% and NMT 110,0% of 
the labeled amount of verteporfin {C 41 H 42 N 4 G 8 )- 

IDENTIFICATION 

0 A. Ultra vłOŁET Absorption (197U) 

Sample solution: 10 pg/mL in methanol 
Acceptance criteria: Meets the reguirements 

0 B. The retention time of the two major peaks of the 
Sample solution corresponds tothatofthe Standard solu¬ 
tion, as obtained in the Assay . 

ASSAY 
« Procedurę 

Mobrfe phase: Acetonitrile, tetrabydrofuran, 1% (w/v) 
ammonium sulfate solution, and acetic add (11:9:20:2), 
adjusted with 3.6 M suifuric acid to apH of 3,0 
Diluent 1: Acetonitrile and tetrahydrofuran (1:1) 

Diluent 2: Acetonitrile, tetra hydrofuran, and water 
(3:3:4) 

Standard solution: 0.1 mg/mL of USP Verteporfin RS 
prepared as foflows, Prepare 0.167 mg/mL of USP Verte- 
porfin RS in Diluent I, then d fi u te this solution with 
water. Protect the solution from light. 

















Sampie soiution: Reeonstitute 1 vial of Verteporfin for 
Injection in deionized water to obtain 2 mg/mL of 
verteporfin, Transfer the contents to a 200-mL vofumet- 
ric fiask, rinsing the vial with Diluent 2. Dilute with Diiu- 
ent 2 to volume. Protect the solution from fight. 
Chromatographic system 
(See Chromotograpny (621), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV-Vis 410 nm 

Column: 4.ó-mm x 25-cm; 5-|im paeking U 

Column temperaturę: 30° 

Flow ratę: 1.4 mL/min 
Injection volume: 20 pi 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Resolution: NLT 2.5 between the two verteporfin iso- 
mer peaks 

Taiiing factor: NMT 1.3 

Relative standard desdatron: NMT 2.0% 

Analysrs 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labefed amount of 
verteporfin (CiiH.t?N.iOfO in the portion of Verteporftn 
for Injection taken: 

Result = (Wr s ) x (Cs/G</) x 100 

fu - sum of two verteporfin isomer peak responses 
from the Sampie solution 

/i - sum of two verteporfin isomer peak responses 
from the Standard solution 
C 5 - concentration of USP Verteporfrn RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of verteporfin in the 
Sampie solution (mg/mL) 

Acceptance criteria: 91.0%-l 10.0% 

PERFORMANCE TESTS 

• UNifORMfTY OF Dosace Units (905): Meets the 

reguirements 

IMPURITIES 

* Limit of Vertepqrfin Related Compound A 

Mobile phase, Sampie solution, Chromatographic sys¬ 
tem and System suitability: Proceed as direeted in the 
Assay. 

Diluent: Acetonitrile and tetrahydrofuran (1:1) 

Standard stock solution: 0,1 67 mg/mL of USP Verte- 
porfin RS and 6.67 pg/mL of USP verteporfin Related 
Compound A RS tn Diluent 

Standard solution: 0.1 mg/mL of USP Verteporfin RS 
and 4 £ig/mL of USP Verteporftn Related Compound A 
RS prepared as foflows. Dissolve 3 parts of the Standard 
stock solution with 2 parts of water. Protect the solution 
from light. 

Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV-Vis 410 nm 

Column: 4.6-mm x 25-cm; 5-jim paeking LI 

Cofumn temperatur©: 30° 

Flow ratę: 1 A mL/min 

Injection volume: Equal volumes for Standard solution 
and Sampie solution 
System suitability 
Sampie: Standard solution 

Suitability reguirements 

Resolution: NLT 2.5 between the two verteporfin iso¬ 
mer peaks 


Tailing factor: NMT 1.3 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sampie solution and Standard solution 
Calculate the percentage of verteporfin related com¬ 
pound A in the portion of Verteporfin for Injection 
taken: 

Result = (Wrj) x (C$fCu) x 100 

fu - peak response of verteporfm related 

compound A from the Sampie solution 
r* peak response of verteporfin related 

compound A from the Standard solution 
Cj = concentration of USP Verteporfin Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu ” nominał concentration of verteporfin in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 4.0% 

SPECIFIC TESTS 

* Pyrogen test (151) 

Test dose: 4 mg/kg 

Acceptance criteria: Meets the requirements 
o Sterility Tests (71): It meets the reąuirements when 
tested as direeted in Test for Sterility of the Product to Be 
Exomined, Membranę Fil trat ton, 

* water DETERMINATION, Method Ic (921): NMT 3.0%, use 
a mixture of methanol and formamide (7:3) as the 
solvent. 

* Particulate Matter in Injections (788): Meets the re~ 
quirements for smallwolume injections 

ADDITIONAL REQU1REMENT$ 


Change to reod: 

* Packaging AND STORAGE: # Preserve as described in Podt- 
aging and Storage Reąuirements (659), Injection Packaging, 
Packaging for constitution # ten in, and storę at con- 

trofled room temperaturę, protected from light 

® Labeling: The la bel States that It is to be protected From 
light after constitution, rndlcates that it is intended for 
intravenous use only, and includes the name and amount 
of diluent for constitution. 

■ USP Reference Standards (11) 

USP Verteporfin RS 

USP Verteporfin Related Compound A RS 
tram-(±)-18“EthenyL4,4a-dihydro-3,4-bfs(methoxy- 
carbonyl)-4a,8,14,19-tetramethyi- 2 3 25 H-benzo 
[6]porphine-9,13-dipmpionic add. 

704.77 


Viqabatrin 




CsHnNCb 129.16 

5-Hexenoic acid, 4-amino-; 

4-Amino-5-hexenoic acid [60643-86-9]. 

DEFINIT10N 

Vigabatrin contains NLT 98.0% and NMT 102.0% of vigaba- 
t r in (C 6 HiiN0 2 X calcuiated on the anhydrous basis. 



USP Monographs 




IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampfe 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay : 

ASSAY 

* PROCEDUR! 

Buffer: 3.4 g/L of monobasic potassium phospbate 
Mobile phase: Acetonitrile, methanol, and Buffer 
(4:40:1000), Adjust with phosphoric acid to a pH of 

2 . 8 . 

Standard solution: 2,0 mg/mL of USP Vigabatrin RS in 
Mobile phase 

System suitability solution: 12 pg/mL of USP V]gaba- 
trin Related Compound A RS in the Standard solution 
Sample solution: 2,0 mg/mL of Vigabatrin in Mobile 
phase 

Chromatographic system 
(See Chromotography (621), System Suitability ,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25,0-cm; 10-pm packing L9 
Flow ratę: 1,5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ— The relative retention times for vigabatrin re¬ 
lated compound A and vigabatrin are about 0,5 and 
1 ,0, respectively,] 

Suitability reguirements 

Resolution: NLT 1,5 between yigabatrin related com- 
pound A and vigabatnn 

Relative standard deviation: NMT 1.0% for the 
vigabatrin peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of vigabatrin (CdHitNOz) in 
the portlon of Vigabatrin taken; 

Result - (rufr^) x (Qf Cu) x 100 

r u ~ peak response from the Sompfe solution 

r* = peak response from the Standard solution 

Cs = concentration of USP Vigabatrin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Vigabatrm In the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02,0% on the anhydrous 
basls 

IMPURITIE5 


Delete the foltowłng: 

% Heavy Metals, Method I (231): NMT 10pg/g* com^ai. 

|atv 2 (J 18 > 

* Limit of ^Aminobutyric Acid 

Solution A: 1.6 g/L of 9-fIuorenylmethyl chioroformate 
(FMOC) in acetone 

Buffer A: 4,1 g/L of anhydrous sodium acetale, Adjust 
with glacial acetic acid to a pH of 4,2, 

Buffer B: 31 g/L of boric acid, Adjust with 0.5 g/mL of 
sodium hydroxide to a pH of 7,7. 

Mobile phase: Acetonitrile and Buffer A (25:75) 
Standard stock solution: 2.0 mq/mL of USP Vigabatrin 
RS and 4 pg/mL of USP y-Aminobutyrie Acid RS in water 
Standard solution: Transfer 1,0 mL of Standard stock 
solution to a suitable Container. Pipet 2 mL of Buffer B 
into the Container, and mix, Pipet 3 mL of Solution A 


into the Container, mix, and allow to stand for 5 min. 
Pipet 3 mL of ethyl acetale into the Container, shake for 
a few seconds, and allow the layers to separate. Use the 
lower layer withfn 8 h of preparation, 

Sample stock solution: 2,0 mg/ml of Yigabatrin in 
water 

Sample solution: Transfer 1,0 mL of Sample stock solu- 
tion to a suitable Container, Pipet 2 mL of Buffer B into 
the Container, and mix. Pipet 3 mL of Solution A into 
the Container, mix, and allow to stand for 5 min. Pipet 
3 mL of ethyl acetate into the Container, shake for a few 
seconds, and allow the layers to separate. Use the lower 
layer within 8 h of preparation, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.6-mm x 15.0-cm; 5-pm packing LII 
Flow ratę: 1.0 mtYmin 
Injection volume: 25 pi 
System suitability 
Sample: Standard solution 
[Notę —The relative retention times for 
(9-fluorenyl)methanol (FMOC-OH), FMOC-y-amL 
nobutyric acid, and FMOC-vigabatrin are about 0.4, 
0,6, and 1,0, respectively,] 

Suitability requirements 

Resolution: NLT 2.0 between FMOC-OH and FMOC- 
y-aminobutyric acid 

Relative standard deviation: NMT 2.0% for the 
FMOC-y-aminobutync add peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of y-aminobutync acid in the 
portion of Vigabatrin taken: 


Result = (rufn) x (CdCu) x 100 


fu 


= peak response of FMOC-y-armnobutyric add 
from tne Sample solution 
r* - peak response of FMOOy-amrnobutyric acid 
from tne Standard solution 

Ci = concentration of USP y-Ammobutyrjc Add RS 
in the Standard stock solution (mg/mL) 

Cu = concentration of Vigabatrin in the Sample 
stock solution (mg/mL) 

Acceptance criteria 
y-Aminobutyric acid: NMT 0.2% 

Organic Impurities 

Buffer: 58.5 g/L of monobasic sodium phosphate in di- 
lute phosphoric acid (23 in 1000) 

Mobile phase: Acetonitrile, Buffer , and water 
(25:25:950) 

System suitability solution: 6 pa/mL of USP Yjgabatrin 
Related Compound A RS, 7.6 pg/mL of USP Viqabatrin 
Related Compound B RS, 8 pg/mL of USP Vigabatrin 
Related Compound E RS, and 4,0 mg/mL of USP 
Yigabatnn RS in Mobile phase 

Standard solution: 6 pg/ml of USP Yigabatrin Related 
Compound A RS, 7.6 pg/mL of USP Vigabatrin Related 
Compound B RS, and 8 pg/mL of USP Vigabatrin Re¬ 
lated Compound E RS in Mobile phase 
Sampfe solution: 4,0 mg/mL of Yigabatrin in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), Sysfem Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Columns: Coiumn A and Column B are coupied in se- 
ries before the detector. 



Column A: 4.6-mm x 25.0<m; 5-^im packing LI 5 
Column B: 4,6-mm x 25.0-cm; 10-jim packing L9 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 

System suitability 
Sample: System suitability solution 
[NOTĘ —See Tobie 1 for the relative retention limes.] 
Suitability requirements 

Resolution: NLT 1.5 between yigabatrin related com- 
pound A and yigabatrin 

Tailing factor: NMT 2.0 each for yigabatrin related 
compound A and vigabatrin related compound E 
Relatiye standard devration: NMT 5.0% for vigaba- 
trin related compound E 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of yigabatrin related com¬ 
pound A, yigabatrin related compound B, or yigabatrin 
related compound E in the portion of yigabatrin taken: 

Result = (ry/rO x (CdCu) x 100 

fu = peak response of Yigabatrin related compound 
A, yigaoatrin related compound B, or 
yigabatrin related compound E from the 
Sample solution 

r s - peak response of yigabatrin related compound 
A, yigabatrin related compound B, or 
yigabatrin related compound E from the 
Standard solution 

Q = concentration of USP Vrqabatrin Related 
Compound A RS, USP Vigabatrin Related 
Compound B RS, or USP Vigabatrin Related 
Compound E RS in the Standard solution 
(mg/mL) 

Cu = concentration of Vigabatrin in the Sample 
solution (mg/ml) 

Calculate the percentage of any other individual 
impurity in the portion of yigabatrin taken: 

Result - (ru/fj) x (Cs/ Cu) x 100 

r u = peak response of any other indivldual impurity 
from the Sample solution 

n - peak response of yigabatrin related compound 
E from the Standard solution 

Cs = concentration of USP yigabatrin Related 
Compound E RS in the Standard solution 
(mg/mL) 

Cu = concentration of yigabatrin in the Somple 
solution (mg/mL) 

Acceptance criteria: See Table L 


labie 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Vłqabatrin related comDOund E 

0.5 

0.1 

Viqabatrin related comootind A 

0.9 

0.1 

Viaabatrin 

1.0 

_- 

Viqabatrin related compound B 

1.4 

0.1 

Anv other ind!vidual Impurity 


0.1 

Total impurjbes 4 

— 

0.5 


* Sum of aII tmpurltles fourtel in the tests for Orgonk łmpurities and Limit of 
y-Aminabutyrk Acid. 


0 RESIDUE ON ICNITiON (281): NMT 0.1% 

SPECIFIC TESTS 

• Ofticał Rotation, Spedfic Rotation (781) 

Sample solution: 200 mg/mL in wat er. Sonication may 
be used to aid in dissolution. 


Acceptance criteria: +0.5° to -G.5 a 

• Water Determination, Method I (921): NMT 0.5% 

ADDITIONAL REQU1REMENTS 

• Packaging and Storage: Preserve tn tight containers, 
and storę at controłled room temperaturę. 

• USP Reference Standards (11) 

USP y-Aminobutyric Acid RS 

4- Aminobutyric acid. 

CiEWOj, 103.12 

USP yigabatrin RS 

USP yigabatrin Reiated Compound A RS 

5- Vinylpyrrolidin-2-one. 

CfiHęNO 111.14 

USP Viqabatrin Related Compound B RS 
(E)-2-(2-Aminoethyl)but-2-enoiC acid hydrach loride. 
C*HnNOj'HC[ 165.62 
USP yigabatrin Related Compound E RS 
2-(2-Aminobut-3-enyl)malonic acid. 

C ? HnN04 173.17 


yigabatrin for Orał Solution 

DEFINITtON 

yigabatrin for Orał Solution contains NLT 95.0% and NMT 

105.0% of the labeled amount of yigabatrin (QHnN0 2 ). 

IDENTIFICATION 

* A. INIRARED ABSORPTIÓN (197K> 

Sample: Combine an appropriate number of yigabatrin 
for Orał Solution packets to prepare a 50 mg/mL solu¬ 
tion of yigabatrin in water. Pass a portion through a 
suftable fflter, and prepare a 2-mg/mL solution 6y mix- 
ing a sukable portion of the filtrate with acetone. Evap- 
orate the solution to dryness in a stream of mtrogen. 
Prepare a potasslum bromide (KBr) pellet using a suita- 
ble amount of the residue. 

Alternatively, the Sample may be prepared by direetly 
mixing an amount of the contents of NLT 2 packets of 
yigabatrin for Orał Solution equivalent to about 3 mg 
of yigabatrin with about 200 mg of potasslum 
bromide. 

Acceptance criteria: The spectrum of the Sample corre- 
sponds to that of the spectrum of USP yigabatrin RS 
prepared in a similar manner. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution, as 

obtained in the Assay . 

ASSAY 

* Procedurę 

Buffer: 3.4 g/L of monobasic potasslum phosphate in 
water 

Mobile phase: Acetonitrile, methanol, and Buffer 
(4:40:1000). Adjust with phosphoric acid to a pH of 
2 . 8 . 

System suitability solution: 2 mg/mL of USP yigabatrin 
RS and 12 pg/mL of USP Vigabatrin Related Compound 
A RS in Mobile phase 

Standard solution: 2.0 mg/mL of USP yigabatrin RS in 
Mobile phase 

Sample solution: Nominally 2.0 mg/mL of yigabatrin 
from the contents of NLT 10 Vigabatrin For Orał Solu¬ 
tion packets prepared as foltows. Combine the contents 
from the packets, and transfer a suita ble amount of the 
powder equivalent to NLT 200 mg of yigabatrin to a 
suitable yolumetric fiask. Dilute with Mobile phase to 
yolume. 















Chromatographic system 
(See Chromotogmphy <621), System Suilobility,) 

Modę: LC 

Detector: UV 21 0 nm 

Column: 4.6-mm x 25-cm; 10-pm packing L9 
FJow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[NOTĘ—The relative retention times for vigabatrm re- 
lated compound A and vigabatrin are about 0.7 and 
1 .0, respectivelw] 

Suitability requirements 

Resolution: NLT 1.5 between vigabatrin related com¬ 
pound A and vigabatrin peaks, System suitability 
soiution 

Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviatron: NMT 1.0%, Standard 
soiution 
Anafysfs 

Samples: Standard soiution and Sompłe soiution 
Calculate the percentage of the labefed amount of 
vigabatrin {QHnNO z ) in the portion of Vigabatrin for 
Ora! Soiution taken: 

Result - (ru/r$) x (Q/C u ) x 100 

ru - peak response of vigabatrin from the Sample 
soiution 

h ~ peak response of vigabatrin from the Standard 
soiution 

Cs = concentration of USP Wgabatrin RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of vigabatrin in the 
Sample soiution (mg/mL) 

Acceptance cnteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 

* Uniformity OF Dosace Units (905): Meets the 

requirements 

IMPURJTIES 

• ORGANIC IMPURŁTIES 

Buffer: 1.5 g/L of ammonium acetate in water 
Mobile phase: Acetonrtrile and Buffer (5:95) 

System suitability soiution: 0.1 mg/mL each of USP 
Vjgabatrin RS, USP Vigabatrm Related Compound A RS, 
USP Vigabatrin Related Compound B RS, and USP 
Povidone RS in Mobile phose 

Sensitivity soiution: 0.01 mg/mL of USP Vrgabatrin Re¬ 
lated Compound A RS in Mobile phose 
Standard soiution: 0.07 mg/mL of USP Vrgabatrin Re¬ 
lated Compound A RS fn Mobile phase 
Sample soiution: Nominally 22 mg/mL of vigabatrin 
prepared as follows. Transfer a suita ble amount of pow- 
der from the combined contents of NLT 10 Vigabatrin 
for Orał Soiution packets, equivalent to NLT 220 mg of 
vigabatrin, to a suitabfe volumetric fiask. Add Mobile 
phase to 80% of the volume of the fiask. Son kation 
may be used to aid in dissolution. Ałlow the resufting 
soiution to cool to room temperaturę. Dilute wrth Mo¬ 
bile phase to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5~|im packing LI 

Flow ratę: 1.0 mL/min 

Injection volume: 10 pL 

Run time: 12 times the retention time of the vigaba- 
trin peak 

System suitability 

Samples: System suitability soiution, Sensitivity soiution, 
ano Standard soiution 


[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 2.0 between vigabatrin related com¬ 
pound B and povidone, System suitability soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 

Signaf-to-noise ratio: NLT 10, SensitMty soiution 
Analysis 

Samples: Standard soiution and Sample sofution 
Calculate the percentage of each impurity in the por¬ 
tion of Vigabatnn for Orał Soution taken: 

Result = (r u frd x (Cs/Cu) x (1 /F)x 100 

ru = peak response of each impurity from the 
Sample soiution 

r$ - peak response of vigabatrln related compound 
A from the Standard soiution 
Cs - concentration of USP Vigabatrin Related 
Compound A in the Standard soiution 
Cu = nominał concentration of vigabatrin in the 
Sample soiution 

f - relative response factor (see Tobie 1) 

Acceptance cnteria: See Tobie 1. 


Tafcie 1 


Na me 

Relative 

Retention 

Time 

Retatlve 

Response 

Factor* * 

Acceptance 

Cnteria, 

NMT 

Yioabatrin 

0.12 

_ 

_ 

Yigabatrin related 
compound 

0.13 

— 

— 

Povidone* 

0.25 

_ 

_ 

Yigabatrin retated 
compound A 

1.0 

CO 

0.15 

Any fndlvidual 
unspecifEed 
degradation 
praduct 

— 

0.026 

on 5 

Total imourities 

~ 

0.5 


1 RRF relative to vigabatrin related compound A. 

^Induded for peak Identification onfy r Not to be iocluded in Totai impuń- 


ł Povidone rs due ta excipienL Induded for Identification orily. Not to be 
Induded in Jota! impuritm. 

AODITIONAL REQUIREMENTS 

* Packacinc and Storage: Preserve in trght containers. 

Storę at eon trolled room temperaturę. 

• USP REFERENCE STANDARDS (11) 

USP Pcmdone RS 
USP Ylgabatrin RS 

USP Vigabatrin Related Compound A RS 
5 -V i ny I py rro 1 i d i rv2- o ne. 

QH 9 MO 111. Id 

USP Vigabatrin Related Compound B RS 
(0-2-(2-Aminoethyl)but-2-enok add hydrochloride. 
CńHnNO^HCI 165.62 


Viqabatrin Tabiets 

DEFINITION 

Vigabatrin Tabiets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of vfgabatrin (CaHuNCb). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Crind an appropriate number of Tabiets to 
prepare a SO-mg/mL soiution of vigabatrin in water. 
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Pass a portion of the sofution through a suitable filter, 
and prepare a 2-mg/mL solution by mixing a suitable 
portion of the fil tratę with acetone. Evaporate the solu¬ 
tion to dryness in a stream of nrtrogen, Prepare a potas- 
Słum bromide pellet using a suitable amount of the rest- 
due, Alternatively, the Sampie may be prepared by 
directly mixing an amount of finefy ground Tablets 
(NLT 2} equivalent to about of 3 mg of vigabatrin with 
about 200 mg of potassium bromide. 

Acceptance critena: The IR spectrum of the Sampfe \s 
consistent with a similarfy prepared pellet of USP 
Vigabatrin RS, 

* B. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtained m the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: 3.4 g/L of monobasic potassium phosphate in 
water 

Mobi le phase: Aceton itrile, methanol, and Buffer 
(4:40:1000). Adjust with phosphoric add to a pH of 
2 . 8 . 

System suitability solution: 1.0 mg/mL of USP Viga ba¬ 
bin RS and 12 jig/mL of USP Vigabatrin Related Com- 
pound A RS in Mobile phase 

Standard solution: 1.0 mg/mL of USP Vigabatrin RS in 
Mobile phase 

Sampie stock solution: Nominally 5.0 mg/mL of 
vigabatrin from Tablets (NLT 10) prepared as follows. 
Transfer a suitabie number of Tablets to a suitable volu- 
metric fiask. Add Mobile phase to about 80% of the 
fiask vofume, and stir for 1 h to give a uniform disper- 
sion of fine partie ula te. Dilute with Mobile phase to vol- 
ume, and pass a portion of the solution through a suit¬ 
able filter of 0.45-Jim porę size. 

Sampie solution: Nominally 1,0 mg/mL of vigabatrin 
from the Sampie stock solution and Mobile phase . Pass a 
portion of the solution through a suitable filter of 0.45- 
pm porę size. 

Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 10-pm packing L9 
Flow ratę: 1.5 mL/min 
Injection vofume: 50 pi 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[NOTE—The relative retention times for vigabatrin re¬ 
lated compound A and vigabatrin are about 0,7 and 
1.0, respecttvely,] 

Suitability requirements 

Resolution; NLT 1.5 between vigabatrln related com- 
pound A and vigabatrin, System uiitahility solution 
Tarllng factor: NMT 2.0, Standard solution 
Relative standard deyfatlon: NMT 1.0%, Standard 
solution 
Anafysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
vigabatrin (CsHnNCy in the portion of Tablets taken: 

Result = (r u /r s ) x (Cj/Gu) x 100 

tu ~ peak response of viqabatnn from the Sampie 
sofution 

rt = peak response of vigabatrin from the Standard 
solution 

Q = concentration of USP Vigabatrin R$ in the 
Standard solution (mg/mL) 

Cu - nominał concentration of vigabatrin in the 
Sampie solution (mg/mL) 


Acceptance critena: 90.0%-l10.0% 

PERFORMANCE TESTS 
* Dissołution (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Dissolve 6 g of monobasic sodium phos¬ 
phate in 800 mL of water. Add 100 mL of acetonkrile, 
and dilute with water to 1 L. Adjust with phosphoric 
acid to a pH of 2.3. 

System suitability solution: 0,6 mg/mL of USP Vigaba- 
trin RS and ópg/mL of USP Vigabatrin Related Com¬ 
pound A RS in Mobile phase 

Standard solution: L/900 mg/mL of USP Vigabatrin RS 
in water 

Sampie solution: Pass a portion of the solution under 
test through a suitabie filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 10-pm packing L9 
Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for vigabatnn re¬ 
lated compound A and vigabatrin are about 0.7 and 
1.0, respectrvely.J 
Suitability requjrements 

Resolution: NLT 2.0 between vigabatrin related com¬ 
pound A and vigabatrin, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage (Q) of the labeled amount of 
vigabatrin (C 6 HnN0 2 ) disso!ved: 

Result - (r u frs) x (Cs/L) x V x 100 

fjy - peak response of viqabatrin from the Sampie 
solution 

r$ = peak response of vigabatrin from the Standard 
solution 

Cs = concentration of USP Vigabatrin RS in the 
Standard solution (mg/mL) 

L - label claim (mg/Tablet) 

V = volume of Medium 

Tolerances: NLT 75% (Q) of the labeled amount of 
vigabatrin (CsHnNCh) is dissolved in 30 min. 

* Uniformity of Dosage Units (905): Meet the 
reąulrements 

IMPURETIES 

• ORGAMIC IMPURITIES 

Buffer: 1.5 g/L of ammonium acetale m water 
Mobile phase: Acetoni trile and Buffer (5:95) 

System suitability solution: 0.1 mg/mL each of USP 
Vigabatrm RS, USP Vigabatrin Related Compound A RS, 
USP Vfgabatrin Related Compound B RS, and USP 
Povtdone RS in Mobile phase 

$ensitivity solution: 0.01 mg/mL of USP Vigabatrin Re¬ 
lated Compound A RS in Mobile phase 
Standard solution: 0.07 mg/mL of USP Vigabatrm Re¬ 
lated Compound A RS in Mobile phase 
Sampie solution: Nominally 22 mg/mL of vigabatrin 
prepared as follows. Transfer a suitable amount of finefy 
owdered Tablets (NLT 10) to a suitable volumetric 
ask. Add Mobile phase to 80% of the fiask volume, 
Sonfcation may be used to ard in dissołution. Al Iow the 


USP Monographs 


resultina soiution to cool to room temperaturę, and di- 
lute with Mobife phase to voJume, 

Chromatographic system 
(See Chromatography (621), System Suito bil i ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI, 

Flow ratę: 1.0 mL/min 
Injection volume: 10 juL 

Run time: 12 times the retention time of the vigaba- 
trin peak 

System suitabiiity 

Samples: System suitabiiity soiution, Sensithdty soiution, 
ancf Standard soiution 

[Notę—S ee Tobie 1 for the relative retention times,] 

Suitabiiity requirement$ 

Resolution: NIT 2,0 between vigabatrin related com- 
pound B and povidone, System suitabiiity soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 

Signal-to-noise ratio: NLT 10, Sensitivity soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por- 
tion of Tabiets taken: 

Result = (ru/r s ) x (C s /C w ) x (1/f) x 100 

ru - peak response of each Impurity from the 
Sample soiution 

r$ - peak response of vigabatnn related compound 
A from the Standard soiution 
Q - concentration of USP Vigabatrin Related 
Compound A in the Standard soiution 
Cu = nominał concentration of wgabatrin in the 
Sample soiution 

F - reiative response factor (see Tobie 1) 

Acceptance criteria: See Tobie h 


TabBe 1 


Name 
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Retention 

Time 

Re(ative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Viqabatrin 

0.12 

_ 


Vigabatrin related 
compound B h 

0,13 

— 

— 

Povidone c 

025 

_ 

,._ 

/V-Carboxymethyl 

yinylpyrrolidinone 1 * 

0.38 

Z.l 

0.15 

Vigabatrln related 
compound A 

TO 

1,0 

0.3 

N-3-Oxocarbox- 

ypentyl 

yinylpyrrolidinone 5 

1.28 

TO 

0.15 

Any individual 
unspecEfied 
deq rada tion product 

— 

0.026 

OJ 5 

Total impurities 

— 

— 

1,0 


vRRF reiative to vigabatrin related compound A. 

w Induded for peak identificalron only, Not to be induded fn Total impuri- 
ties as it is controlled in the drug substance. 

r Povidone is due to excipient. Induded For Identification only. Not Lo be 
Induded in Total impudties. 
d 2-£2-Ox o-5 - v i nyIpyrro I idi n J -y I Jacetic a rid. 

B 4 0xo 6-(2-OKO-5-vinylpyrro!idrnn-yi) hexanok acid. 

ADPSTHONAL REQUIREMENT5 

o Fackaging and Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. 


« USP Reference Standards (11) 

USP Povtdone RS 
USP Vigabatrin RS 

USP V«gabatrin Related Compound A RS 
5-Vinylpyrrolidin-2-one, 

C 6 H*NO 111.14 

USP Vigabatrin Related Compound B RS 
(£}-2-(2-Aminoethyl)but-2-enoic acid hydrochloride. 
C 6 H,iN0 2 *HCI 165.62 


¥Irab Ba stanę Sulfate 



C46H ja N 4 0 9 • HaSO^ 909,05 

Yincaleukoblastine, sulfate ( 1 : 1 ) (salt); 

Vincaleukob!astine sulfate (1:1) (salt) [143-67-9]. 

DEFINITION 

Vinblastine Sulfate contains NLT 96,0% and NMT 102,0% of 
C^I-haN-tG* ♦ H 2 SO 4 , corrections being applied for loss in 
weight. 

[Cauhon —Handle Vinblastine Sulfate with great care, be- 
cause it is a potent cytotoxic agent.] 

IDENTiFSCATION 

* A, fNFRARED ABSORPTION (197K) 

Analysis: The sample spedmen and reference standard 
are previous(y dried in vacuum at 60° for 16 h. 
Acceptance criteria: Meets the reauirements 
» B. Identification Tests—General, 5utfate{191) 

Sample: 10 mg/ml in water 

Acceptance criteria: Meets the reguirements 

AS 5AV 

* Procedurę 

Soiution A: Diethylamine and water (14:986). Adjust 
with phosphoric acid to a pH of 7,5. 

Soiution B: Acetomtnle and methanol (20:80) 

Mobile phase: Soiution A and Soiution B (38:62) 
Standard soiution: 0.4 mg/mL of USP Vinbfastine Suf- 
fate RS tn water 

System suitabiiity soiution: 0.4 mg/mL each of yincris- 
ttne sulfate and vinblastine sulfate in water prepared as 
foliows. Transfer USP Vincristine Sulfate RS or USP Vin- 
cnstine Sulfate (Assay) RS to a suitable volumetric fiask, 
and dissolve in the Standard soiution. 

Sample soiution: 0,4 mg/mL of Vinblastine Sulfate in 
water 

Chromatographic system 

(See Chromatography (621), System Suitabiiity.) 

Modę; LC 

Detector: UV 262 nm 
Columns 

Pretolumn: Packed with porous silica get; installed 
between the pump and tne injector 
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Anałytfcat; 4,6-mm x 15-cm; packing LI 
Flow ratę: 2 mL/mfn 
Injection size: 20 jliL 
System suitability 

5 a m p I e s: Standard solution and System suitability 
sofution 

Suitability reguirements 

Resolution: NLT 4,0 be twe en vincristine and vinblas- 
tine, System suitability sofution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Ana lysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of vinblastine sulfate 
(C.^HseN tOę ♦ H 2 SO 4 ) in the portion of Yinblastine Sul- 
fate taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

tu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C s - concentratton of USP VEnblastine Sulfate RS in 
the Standard solution (mg/mL) 

Cu - concentration of Vinblastine Sulfate in the 
Sample solution (mg/mL) 

Acceptance criteria: 96.G%-1 02.0%, correctiom being 
applied for loss in weight 

1MPURJTIES 
e ORGANIC IMPURIT1ES 

Mobile phase, Standard solution. System suitability 
solution, and System suitability: Proceed as directed 
in the Assay. 

Sample solution A: Use the Sample solution prepared in 
the Assay. 

Sample sofution B: 16 pg/mL of vinblastine sulfate in 
water from Sample solution A 
Chromatographic system 
(5ee Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 262 nm 
Colurrms 

Precotumn: Packed with porous siliea gel; installed 
between the pump and tne injector 
Anafytical: 4.ó-mm x 15<m; packing LI 
Flow ratę: 2 mL/mrn 

injection size: 200 pL (20 pL for System suitability ) 
Analysis 

Samples: Sample sofution A and Sample solution B 
Calculate the percentage of each individual impurity in 
the portion of Vinblastine Sulfate taken: 

Result = [/W (ZruA + 25r Ufl )] x 100 

ruA = peak response for each indivEdual impurity 

appearing after the sofvent peak from Sampie 
sofution A 

fus - peak response for vinblastine from Sample 
solution B 

Calculate the percentage of totaf rmpunties: 

Result - [(ZW(Ir^ + 25^)] x 100 

ruA - peak response for each impurity appearing 

after the solvent peak from Sampie solution A 
rus - peak response for yinbJastine from Sample 
solution B 


Acceptance criteria 
!ndividua! rmpuritiesr NMT 1,0% 

Total impurities: NMT 3.0% 

SPECIFIC TEST5 

* pH (791) 

Sampie: 1.5 mg/mL in water 
Acceptance criteria: 3.5-5.0 

* LOSS ON DRYING 

(See Thermo! Analysis (891).) 

[Notę —In this procedurę, perform weighings raprdly 
with minimum exposure of the substances to air.] 
Sample: 10 mg 

Analysis: Determine the percentage of vo!atife sub¬ 
stances by thermogravimetric analysis on an appropn- 
ately calibrated instrument, l-leat tne Sample at the ratę 
of 5°/min between ambient temperaturę and 200 D in 
an atmosphere of nitrogen at a flow ratę of 40 mL/min. 
From the [herm ogram, determine the accumulated loss 
in weight between ambient temperaturę and a point on 
the pfateau before decomposition fs indieated (about 
160 °). 

Acceptance criteria: It loses NMT 15.0% of its weight. 

■ Steriuty Tests (71): Where the labeJ States that Vinblas- 
tine Sulfate ts sterile, it meets the reguirements. 

■ Bacterial Endotoxins Test (85): Where the label States 
that Vinblasttne Sulfate is sterile or must be subjected to 
further processing during the preparation of injectable 
dosage forms, it contains NMT 10,0 USP Endotoxin 
Units/mg of yinblastine sulfate. 

ADDITIONAL REQUBREMENTS 

o Packaging and Storage: Preserve in tight, Jight-resistant 
containers, and storę in a freezer. 

* Labeling: Where it is intended for use in preparing in- 
[ectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Vinblastine Sulfate RS 
USP Vincristine Sulfate RS 

[Notę —No loss on drying determination is needed.] 

USP Vincristine Sulfate (Assay) RS 


V8nbEastine Sulfate for Injection 


DEFINITION 

Vinblastine Sulfate for Injection contains NLT 90.0% and 
NMT 110.0% of the fabeled amount of yinblastine sulfate 
(OaHoNłOs ■ H 2 SO ą ). 

[Caution —Handle Vinblastine Sulfate for Injection with great 
care because it is a potent cytotoxk agent.] 

IDENTIFICATION 

• A, Bnfrared Absorption (197K) 

Sample: Use materiał previously dried in a vacuum at 
60° for 16 b 

Acceptance criteria: Meets the reguirements 
® B> The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obta ined in the Assay. 

* C. Identification Tests—General (191), Sulfate 

Sampie solution: 100 mg/mL In water 
Acceptance criteria: Meets the reguirements 

ASSAY 
o Procedurę 

Solution A: Diethylamine and water (14:986). Adjust 
with phosphoric acid to a pH of 7.5. 
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Solution B: Acetonitrile and methanol (20:80) 

Mobile phase: Solution A and Solution B (38:62) 
Standard solution: 0*4 mg/mL of USP Vinblastine Sul- 
fate R$ in water 

System suitability solution: 0,4 mg/mL each of vincris- 
tine sulfate and vmblastine sulfate in water prepared as 
follows* Transfer USP Vmcristine Sulfate RS or USP Vrm 
Cristinę Sulfate (Assay) RS to a suitable volumetric fiask, 
and dbsolve in Standard solution. 

Sampie stock solution: Pipet a suitable volume of 
water into each of ffve contajners of Vinb!astine Sulfate 
for Injection to obtain a solution in each havinq a nomi¬ 
nał concentration of 1 mg/mL of vinblastine sulfate. In¬ 
sert the stopper, shake to mix, and combine the Solu¬ 
tions from the five containers* 

Sampfe solution: Nominally equivalent to 0.4 mg/mL 
of vinblastine sulfate in water, from the Sampie stock 
solution 

Chromatographic: system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 262 nrn 
Columns 

Precolumn: Packed with porous silica gel; installed 
between the pump and tne injector 
Analytical: 4.6-mm x 15-cm; pat king LI 
Flow ratę: 2 m L/min 
Injection voiume: 20 jiL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reguirements 

ResoJution: NLT 4.0 between vincnstine and yinblas- 
tine, System suitability solution 
Refative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of vim 
bfastine sulfate (C 4 6 H 5 B N^Og * H^SCL) in the portion of 
Vinblastine Sulfate for Injection taken: 

Result = (r*j/f 5 ) x (Cs/Cu) x 100 

r u = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Vinbfastine Sulfate RS in 
the Standard solution (mg/mL) 

C v - nominał concentration of vinblastine sulfate in 
the Sampie solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
* UNIFOłlMITY OF Dosage U NIT 5 (905) 

Procedurę for content uniformity 
Buffer: Dis$olve 13.61 g of sodium acetate in 900 mL 
of water In a 1000-mL volumetric fiask. Adjust with 
glacial acetic add to a pH of 5*0 white stirring, and 
dilute with water to volume. 

Standard solution: 40 fig/mL of USP Vinblastine Suf- 
fate RS in Buffer 

Sampie solution: Nominally eąulyalent to 40-50 jig/ 
mL of vinblastine sulfate by dissoMng the contents of 
one Container of Vinblastine Sulfate for Injection in 
Buffer 

Instrumenlal conditions 

(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 269 nm 
Celi: 1 cm 
Blank: Buffer 
Anaiysis 

S a m p Ie s: 5 tandard solution and Sampie solu tion 
Concomitantly determine the absorbances of the 5om- 
ple solution and the Standard solution ; 


Calculate the percentage of the labeled amount of vin- 
blastine sulfate (C 46 H 5 BN 4 O 9 * H 2 SO 4 ) in the portion of 
Vinbfastine Sulfate for Injection taken: 

Result = (Au/Ai) x (Q/Cy) x 100 

A u - absorbance of the Sampie solution 
As - absorbance of the Standard solution 
Cj = concentration of USP Vinblastme Sulfate RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of vinblastine sulfate in 
the Sampie solution (mg/mL) 

Acceptance criteria: Meets the requirements 

IIWPURITIES 

* Organic Impurities 

Mobile phase, System suitability solution, and System 
suitability: Prepare as directed in the Assay * 

Sampie solution A: Use the Sampie solution , prepared 
as airected in the Assay. 

Sampie solution B: 16 pg/mL of vinblastlne sulfate in 
water, from Sampie solution A 

Chromatographic system: Proceed as directed in the 
Assay , except use an Injection volume of 200 jiL. 
Anaiysis 

Samples: Sampie solution A and Sampie solution B 
Calculate the percentage of each impurity in the por¬ 
tion of Vinblastine Sulfate for Injection taken: 

Result = [rdCLfu + 25r s )] x 100 

fu ~ peak response of each impurity appeaiing 

after the solvent peak from Sampie solution A 
rj = peak response of vinblastine from Sampie 
solution B 

Calculate the percentage of total impurities: 

Result = [Zr v f(2ru + 25^)] x 100 

ru - peak response of each impurity appearing 

after the solvent peak from Sampie solution A 
r$ - peak response of vmbia$tlne from Sampie 
solution B 
Acceptance criteria 
lndividual impurities: NMT 2.0% 

Total impurities: NMT 5.0% 

SPEC!FIC TESTS 

* Bacterial Endotoxins Test (85): It contains NMT 10.0 
USP Endotoxin Units/mg of Yinblastine sulfate. 

* Stemlity Tests (71): Meets the reguirements 

* INJECTIONS AND IMPLANTED DRUG PRODUCTS (1), PmĆUCt 

Quality Tests Common to Pa ren tero! Dosage Forms, Spedfic 
Tests , Completeness and darity of Solutions: At the time 
of use, it meets the requirements, 

* Other Requjrements: It meets the requirements for La- 

beling (7), Lobels and La be ling for fnjectable Products , 

ADDITIONAL REQUIREMENT5 


Change to read: 

* Packaging and Storage; Preserve as descrlbed in 9 Pack- 
aging and Storage Reguirements (659), Injection Packaging , 
Packaging for constitution* ( cni-mbv- 4&)# and store ' n a 
refrigerator. 

* Labę ling; The label States: "For fntravenous Use Only— 
Fatal If Civen By Other Routes." When dispensed, the 
Container or syringe (holding the individual dose pre¬ 
pared for adminlstration to the patient) must be enclosed 
in an overwrap bearing the statement: "Do Not Remove 
Covering Until Moment of Injection. For lntravenous Use 
Only^—Fata! If Given By Other Routes." 
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• USP Referekce Standard* (11) 

USP Endotoxin RS 
USP Vinbla5tine Sulfate RS 
USP Vineristine Sulfate RS 

[NOTt—No loss on drying determination is needed for 
USP Vincristine Sulfate RS.] 

USP Yincristine Sulfate (Assay) RS 


yincristine Sulfate 



■ HjW, 


C«HsJSUOifl - Hi$04 923.04 

Vincaleukoblastine, 22-oxo-, sulfate (1:1) (salt); 

Leurocristine sulfate (1:1) (salt) [2068-78-2]. 

DEFINITION 

Vrncristine Sulfate contains NIT 95.0% and NMT 105.0% of 
CtsHuNtOw ■ H 2 S0 4j calculated on the dried basis. 

[Caution —Handle Yincristine Sulfate with great tarę be- 
tause it is a potent cytotoxic agent.] 

IDENTIFICATION 

* A. INFRARED AB5ORPTI0N (197K) 

Standard: Proteed as diretted in the chapter using ei- 
ther USP yincristine Sulfate RS or USP Vincristine Sulfate 
(Assay) RS. If USP Vincristine Sulfate (Assay) RS is used, 
dissoIve a portion of it in a mixture of methylene chlo- 
ride and methanol (3:1). Transfer the supernatant to an 
open Container, and evaporate it at room temperaturę 
under nitrogen. 

Accepfance criteria: Meets the reouirements 

* B. Identification Tests—General, Sulfate {\91} 

Sample solution: 100 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Solution A: Diethylamine and water (1:59). Adjust with 
phosphonc acid to a pH of 7.5, 

Mobile phase: Methanol and Solution A (70:30) 
SLcmdard solution: 1.2 mg/mL of USP Yincristine Sul¬ 
fate RS or Yincristine Sulfate (Assay) RS in water 
System suitabiiity solution: 1 mg/mL of USP Vinblas- 
tine Sulfate RS in the Standard solution 
Sample solution: 1,2 mg/mL of yincristine Sulfate in 
water. Eąuilibrate a portion of Yincristine Sulfate for 30 
min In ambient humidity. Using another portion of the 
equilibrated spedmen, determine the loss on drying as 
directed for USP Yincristine Suifate RS. 


Chromatographic system 
(See Chromatogropny (ól*]), System Suitabiiity,) 

Modę: LC 

Detector: UV 297 nm 
Columns 

Precolumn: Porous silica gel packi ng 
Guard: 2- to 5-cm; packing 11 
Analytical: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1.5 mL/min 
Injectlon size: 10pL 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

Suitabiiity reguirements 

Resolution: NLT 4.0 between yincristine sulfate and 
yinblastine sulfate, System suitabiiity solution. [Notę— 
For a particular column, the resolution may be in- 
creased by increasing the proportion of water in the 
MoMe phaseĄ 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of yincristine sulfate 
(QeH^N 4 Oio- HiSCLi) in the portion of Yincristine Sui¬ 
fate taken: 


Resuit - (rjrii x (Q/Cu) x 100 

fy - peak response from the Sample solution 

r s s= peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Co = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 95.O%-105.0% on the dried basis 

IMPURITIES 

• ORGANJC UMPURITIES 

Solution A: Diethylamine and water (3:197). Adjust 
with phosphonc acid to a pH of 7.5. 

Solution B: Methanol 
Mobile phase: See Table 7, 


Table 1 


Time 

fniinl 

Solution A 
{%) 

Solution B 
(%) 

Q 

38 

62 

12 

38 

62 

27 

8 

92 

29 

38 

62 

34 

38 

62 


Sample solution A: Prepare as directed for the Sample 
solution in the Assay . 

Sample solution B: 0.04 mg/mL of yincristine sulfate 
from Sample solution A in water 
Chromatographic system: Proceed as directed in the 
Assay, except use a Flow ratę of 2 mL/min and an Injec- 
tion size of 200 pL 
Analysis 

Samples: Sample solution A and Sample solution B 
Calculate the percentage of each Impurity in the por¬ 
tion of Yincristine Sulfate taken: 

Resuit = [/w/(Zr^ + 30r ( j fl )] x 100 

r M = peak response of each impurity appearing 

after the so[vent peak from Sample solution A 
rjs = peak response of yincristine from Sample 
solution 8 

Calculate the percentage of totaf impurities in the 
portion of Yincristine Sulfate taken: 


Resuit - tZrnJCLr,,* + 30r.*11 x 100 
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fuA = peak response of each impurity appearing 

after the solvent peak from Sampie soiution A 
r m = peak response of vincristine from Somple 
soiution B 
Acceptance criteria 
fndividual impurities: NMT 1.0% 

Total impurities: NMT 4.0% 

SPECIFiC TE5T5 

* PH (791) 

Sampie soiution: 1 mg/mL 
Acceptance criteria: 3,5-4,5 

* Loss ON drying 

(See Thermal Anafysis (891 >.) 

[Notę —In this procedurę, perform werghings rapidly 
with minimum exposure of the substances to aln] 
Sampie: 10 mg 

Analysis: Determine the percentage of volatile sub- 
stances by thermogravimetric analysis on an approprh 
ately calibrated instrument. Heat the Sampie at the ratę 
of 5°/min between ambient temperaturę and 200" in 
an atmosphere of nitrogen at a flow ratę of 40 m L/min. 
From the thermogram, determine the accumulated loss 
In weight between ambient temperaturę and a point on 
the plateau before decomposition is indicated (at about 
160 L ) 

Acceptance criteria: It loses NMT 12,0% of its weight. 

ADDITIONAL REQUIREMENT5 

* Packacinc and Storage: Preserve in tight, fight-resistant 
containers, and storę in a freezer. 

* USP Reference Standards (11) 

USP Vinblastine Sulfate RS 

[MOTE—No loss on drying determination is needed for 
USP VinbJastine Sulfate RS.] 

USP Vtncristine Sulfate RS 
USP VIncristine Sulfate (Assay) RS 


yincrlstine Sulfate Injection 

DEFINITION 

Vincristine Sulfate Injection is a sterile soiution of Vincristine 
Sulfate in Water for Injection. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of vincristine sulfate 

(C46H Sfi N 4 0 1 o ■ 

[Caution— Handle Vincristine Sulfate Injection with great 
tarę because it is a potent cytotoxic agent.] 

IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Standard soiution: 10 mg/mL of USP Vincristine Sulfate 
RS or USP Vincristine Sulfate (Assay) RS In dichlorometh- 
ane and methanol (3:1) 

Sampie soiution: Transfer a volume of Injection, equiv- 
alent to 2 mg of vincristine sulfate, to a smali centrifuge 
tubę* For each ml of soiution add 1 drop of ammo- 
nium hydroxide. Add 0.2 ml of dichloromethane. Place 
the cap on the tubę, shake it vigorously for NLT 1 min, 
and centrifuge for 1 min, Carefully witndraw the dichlo- 
romethane layer, and transfer to a smali stoppered vial. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 20 pL 

Developing solvent system: Fresh ether, methanol, 
and methylamine soiution (2 in 5) (19:2:1) 


Spray reagent: Dissolve 2.0 g of ceric ammonium sul- 
tatę in 100 mL of water withlieatin^ and stirring, and 
slowly add 100 ml of phosphoric add. Filter if 
necessary. 

Analysis 

Samples: Standard soiution and Sampie soiution 
Develop the chromatographic piąte in a methanol 
rewash tank; for maximum sensitivity, dry it NMT 2 
before use. Score it about 15 cm above the points 
of application. Apply the Standard soiution and the 
Sampie soiution about 2,5 cm from the lower edge of 
the piąte, and dry thoroughly (a current of cool air 
may be used to help dry the spots). Place the piąte in 
the noneguilibrated developing chamber that con¬ 
tains a paper liner around theoack and sides and 
Developing sofyent system to a depth of 2 cm, Remove 
the piąte when the solvent moves to the scored linę 
(about 80 min), and discard the soivent system. Dry 
the piąte in a fu me hood at room temperaturę, beat 
on a metal piąte on a steam bath for 15 min, and 
spray the piąte while still hot with Spray reagent 
Continue heating the piąte for 1 5 min to stabllize the 
spots. 

Acceptance criteria: The Rf value and the color of the 
principal spot from the Sampie soiution correspond to 
those from the Standard soiution . 

• R. The retention tlme of the major peak of the Sampie 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 

• PROCEDURĘ 

Soiution A: Diethylamine and water (1:59). Adjust with 
phosphoric add to a pH of 7*5. 

Mobile phase: Methanol and Soiution A (7:3) 

Standard soiution: 1,2 mg/mL of USP Vincristine Sul¬ 
fate RS or USP Vincristine Sulfate (Assay) R5 in water 
System suitability soiution: 1 mg/mL of USP Vinblas- 
tine Sulfate RS in the Standard soiution 
Sampie soiution: Nominally 1.0 mg/mL from Injection 
in water 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 297 nm 
Columns 

Precolumn: Porous silica gel packing 
Cuard: 2- to 5-cm; packing LI 
Anaiytical: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1.5 mL/min 
Injection size: 10 jut 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

Suitability reąuiremenfs 

Resolution: NLT 4.0 between vincnstine sulfate and 
vinblastine sulfate. System suitability soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of vrn- 
cristine sulfate (C^H 56 N 4 Oio ■ tbSCb) in the portion of 
Injection taken: 

Result - (fu/fs) x (C^Cu) x 100 

r u - peak response from the Sampie soiution 

rs = peak response from the Standard soiution 

Cs = concentration of vincristine sulfate in the 
Standard soiution (mg/mL) 

Cy = nominał concentration of vincristine sulfate in 
the Sampie soiution (mg/mL) 





Acceptance criteria: 90.0%-110.0% 

IMPURITIES 
Organie impurities 
» Procedurę 

Solution A: Diethyiamine and water (3:197). Adjust 
with phosphoric add to a pH of 7.5. 

Solution B: Methanol 

Solution C: Prepare a suitabfe dilution of any preserva- 
tive present in the Injection, as identified in the 
Iabeling. 

Mobile phase: See Tobie 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%) 

0 

33 

62 

12 

38 

62 

27 

8 

92 

29 

3B 

62 

34 

38 

62 


Sample soiution A: 1 mg/mL of yincristine sulfate from 
Injection in water 

Sample solution B: 0.04 mg/mL in water from Somple 
soiution A 

Chromatographfc system: Proteed as directed in the 
Assay, except use a Fiow ratę of 2 mL/min and an tnjec - 
t/on size of 200 jiL 

Analysis 

Sam pi es: Solution C, Somple solution A t and Somple 
solution B 

Inject Soiution C to identify the peaks due to the pre- 
servatjves. Disregard any peaks at these retention 
times for the calculations of any other indMdual im¬ 
purity and total impurities. 

Calcufate the pereentage of each impurity In the por- 
tion of Injectjon taken: 

Result — 4- 25 fug)] x 100 


A0DITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in light-resistant glass 
containers, and storę in a refrigerator. 

* Labeling: The label States: "For Jntravenous Use Gnly— 
Fatal If Civen By Other Routes." 

Where labeled as contaming morę than 2 mg, it must 
also be labeled as a Pharmacy Bulk Package (see Injec- 
tions <1)). The iabeling directs that the drug be dis- 
pensed oniy in containers endosed in an overwrap la- 
beled as directed below. When packaged in a Phamnacy 
Bulk Package, it is exempt from the requirement in im 
jections (I) that the closure be penetrated oniy one time 
after constitution with a suitable sterile transfer device 
or dis pen sina set, when it contains a suitable substance 
or mixture oT substances to prevent the growth of 
microorganisms. 

When dispensed, the Container or syringe (holding the 
indiyiduai dose prepared for administration to the pa- 
tient) must be enclosed in an overwrap bearing the 
statement: "Do Not Remove Covering Until Moment of 
Injection. For lntravenous Use Oniy—Fatal If Given By 
Other Routes." 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Vinb!astine Sulfate RS 

[Notę—N o loss on drying determinatron is needed.] 

USP Yincristine Sulfate RS 
USP Yincristine Sulfate (Assay) RS 


yincristine Sulfate for Injection 


DEHNITION 

Yincristine Sulfate for injection is a sterile mixture of Yincris¬ 
tine Sulfate with suitable diluents. It contains NIT 90.0% 
and NMT 110.0% of the labeled amount of yincristine 
sulfate (OćHjfiNjjO^o ■ H2SO4). 

[Caution —Handle Yincristine Sulfate for injection with great 
care because it is a potent cytotoxic agent.] 


ruA = peak response of each impurity appearing 

after the soh/ent peak from Sample solution A 
rus = peak response of yincristine from Somple 
soiution 3 

Calculate the pereentage of total impurities in the 
portion of Injection taken: 

Resuft - [(Lr UĄ /(Zr UA + 25ru»)] x 100 

The terms in the formula are as defined above. 
Acceptance criteria: See Tobie 2. 


Table 2 


Na me 

Refatlve 

Retentłou 

Time 

Acceptance 

Criteria, 

NMT 

yincristine 

1,0 

-- 

N- Desf 0 rm vl ylncrist tne 

U 

3.0 

Any other indiyiduai impurity 


2.0 

Total impurities 

_ 

6.0 


SPECIFIC TE5T5 

• Bacterial Endotoxins Test (85): it contains NMT 62.5 

USP Endotoxin Units/mg of yincristine sulfate. 

• PH (791): 3.5-5.5 

* Sterility Tests (71): Meets the requirements 

* Other Requirement$: It meets the requirements in Label- 

ing (7), Labeis and iabeling for fnjectoble Products . 


IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Standard solution: 10 mg/mL of USP Yincristine Sulfate 
RS or USP Yincristine Sulfate (Assay) RS in dichlorometh- 
ane and methanol (3:1) 

Sample stock solution: 25 mg/mL of yincristine sulfate 
from Vtncrrstine Sulfate for Injection in water 
Sample solution: 10 mg/mL of yincristine sulfate from 
Sample stock soiution in methanol 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 
graphy) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 

Application vo!ume: 20 ^iL 
Developing solvent system: Fresh ether, methanol, 
and methylamine solution (2 m 5) (19:2:1) 

Spray reagent: Dissolve 2.0 g of ceric ammonium sul¬ 
fate in TOO mL of water with neating and stirring, and 
slowly add 100 mL of phosphoric acid. Filier if 
necessary. 

Analysis: Develop the chromatographic piąte in a 
methanol prewash tank; for maxlmum sensitiyity, dry it 
NMT 2 h before use. Score it about 15 cm above the 
points of application. Apply the Sampie solution and the 
Standard solution at points about 2.5 cm from the lower 
edge of the piąte, and dry thoroughly (a current of cool 
afr may be used to help dry the spots). Place the piąte 
in the nonequiJibrated developlng chamber that con¬ 
tains a paper liner around the back and sides and Devel- 
opinc ? solvent system to a denth of about 2 cm. Remove 
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the piąte when the solvent moves to the scored linę 
(about 80 min), and discard the solvent system, Dry the 
piąte in a fume hood at room temperaturę, heat on a 
metal piąte on a steam bath for about 15 min, and 
spray the piąte while still hot with Spray reagent Con- 
tmue heating the piąte for 15 min to stabilize the spots. 
Acceptance eriteria: The Rf vaiue and the color of the 
Principal spot from the Sample solution correspond to 
those from the Standard solution. 

- B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Solution A: Diethylamine and water {1;59). Adjust with 
phosphoric acid to a pH of 7.5. 

Mobile phase: Methanol and Solution A (70:30) 
Standard solution: 1.2 mg/mL of USP Vincristine Sul* 
fate RS or USP Vincristine Sulfate (Assay) RS in water 
System suitability solution: 1 mg/mL of USP Vmbfas- 
tine Sulfate RS in the Standard solution 
Sample solution: 1*2 mg/mL of yincrrstine sulfate from 
Vincristine Sulfate for Injection in water. [NOTĘ—Shake 
to mix.] 

Chromatographk system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 297 nm 
Coiumns 

Precolumn: Porous silica gel packing 
Guard: 2- to 5-cm; packing LI 
Analytical: 4,6-mrn x 25-cm; packing L7 
Flow ratę: 1.5 mL/min 
Injection size: 10 pL 
System suitability 

Samples; Standard solution and System suitability 
solution 

Suitability reguirements 

Resolution: NLT 4.0 between yinenstine sulfate and 
vinblastine sulfate, System suitability solution. [Notę — 
For a particular column, the resolution may be m- 
creased by increasing the proportion of water in the 
Mobile phase.] 

Relatiye standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of vin- 
cristine sulfate (GńHsńMiCbo ■ H2SO4) in the porlion of 
Vincristine Sulfate for injection taken: 

Resuit = (rjrs) x (Q/Cu) x 100 

r u ^ peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of vincristine sulfate in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ymcristine sulfate in 
the Sample solution (mg/mL) 

Acceptance eriteria: 9Q.Q%-110.0% 

PERFORMANCE TEST5 

* Uniformity of Dosace Units (905) 

Procedurę for content uniformity 
Buffer solution: Dissolve 6.3 g of ammonium formate 
in about 900 mL of water. Adjust with formie acid to a 
pH of 5,0 while stirring, and dilute with water to 
1000 mL. 

Standard solution: 40-50 gg/mL of USP Vmeristme 
Sulfate RS or USP Vincri$tine Sulfate (Assay) RS in Buffer 
solution 


Sample solution: Dissolve the contents of one eon* 
tainer of Vincristfne Sulfate for Injection in a suttable 
volume of Buffer solution to obtain a solution contain- 
ing 40-50 pg/mL of vincristrne sulfate. 

Instrumenta! conditions 
(SeeUltraviolet-Visible Spectroscopy (857).) 

Modę: UV 
Celi: 1 cm 

Analytical wavelength: 262 nm 
Blank: Buffer solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantity, in mg, of yineristine sulfate 
(CifiH 5 fi N 40 io - H 2 50 4 ) in the Container of Vincristine 
Sulfate for Injection taken: 

Resuit = (AJAs) x QxVx F 

A u - absorbance of the Sample solution 
A 5 - absorbance of the Standard solution 
Ci - concentration of USP Vincristine Sulfate RS in 
the Standard solution (pg/mL) 

V = finał volume of the Sample solution 
F = unit conver$ion factor, 0,001 mg/pg 
Acceptance eriteria: Meets the reguirements for solids 

IMPURITIES 
• ORCANIC IMPURITIES 

Solution A: Diethylamine and water (3:197). Adjust 
with phosphoric acid to a pJH of 7.5, 

Solution B: Methanol 
Mobile phase: See Tahle 1. 


Table 1 


Time 

{min} 

Solution A 

Solution B 
(%> 

0 

38 

62 

12 

38 

62 

27 

8 

92 

29 

3S 

62 

34 

38 

62 


Sample solution A: 1 mg/mL of yinenstine sulfate from 
Vincristine Sulfate for injection in water 
Sample solution B: 0,04 mg/mL of ymcristine sulfate in 
water from Sample solution A 

Chromatographk system: Proceed as directed in the 
Assay, except use a F/ow ratę of 2 mL/min and an Injec- 
tion size of 200 pL. 

Analysis 

Samples: Sample solution A and Sample solution B 
Calculate the percentage of each impurity in fhe por- 
tion of Vincristine Sulfate for Injection taken: 

Resuit == [rW(21ru4 + 25r UB )] x 100 

Tua - peak response of each impurity appearing 

after the solvent peak from Sample solution A 
rue = peak response of vincristine from Sample 
solution B 

Calculate the percentage of total impurities in the 
portion of Vincristine Sulfate for Injection taken: 

Resuit - [ZrL/A/(Zf[ji 4 + 25r^j x 100 

Tua - peak response of each impurity appearing 

after the solvent peak from Sample solution A 
fus - peak response of yineristine from Sample 
solution B 











Acceptance criteria 
lndividual Tmpurities; NMT 2.0% 

Total impurities: NMT 5*0% 

SPEC1FIC TESTS 

• Sterility Tests (71): Meets the requirements 

• Bacterial Endotoxins Test (85): It contains NMT 100.0 
U5P Endotoxin Units/mg of vmcristine sulfate. 

* ConstttuTEd Soiution: At the time of use, it meets the 

requirements for injectJons and implanted Drug Products 
(1), Spedfic Tests, Completeness and dority of Solutions. 

* Other' Requirement$: It meets the requtrennents m Label- 

ing (7), Labefs and Labeling for tnjectable Products . 

ADDITIONAL REQUIREMENT5 


C hangę to read: 

• Packacing and Storage: Preserve as described in m Pack- 

aging and Storage Requirements (659), injectian Packaging, 
Packoging for constitutionm ęcn and storę in a 

refrigerator. 

• Labeling: The label States, "For tntravenous Use Only— 

Fata! If Given By Other Routes", 

Where labeled as containing morę than 2 mg, it must 
also be labeled as a Pharmacy Bulk Package (see Label¬ 
ing (7), Labels and Labeling for tnjectable Products ). The 
labeling directs that the drug be dispensed only in con- 
tainers enclosed in an overwrap labeled as directed he¬ 
lów. When packaged in a Pharmacy Bulk Package, it is 
exempt from the requirement in Labeling (7), Labels and 
Labeling for injectable Products that the closure be pene- 
trated only one time after tonstitution with a suitable 
stenie transfer device or dispensmg set, when It con¬ 
tains a suitable substance or mixture of substances to 
prevent the growth of microorganisms. 

When dispensed, the Container or syringe (holding the 
individual dose prepared for ad ministra don to the pa- 
tient) must be enclosed in an overwrap bearing the 
statement, "Do Not Remove Covering Until Moment of 
Injection. For lntravenous Use Only—Fatal If Given By 
Other Routes." 

• USP Reference STANDARD5 (11) 

USP Endotoxin RS 
USP Vinblastine Sulfate RS 

[NOTĘ—No loss on drying determination is needed for 
USP Vinblastine Sulfate RS,] 

USP Vincristine Sulfate RS 
USP Yincristine Sulfate (Assay) RS 


Vinorelbine Tartrate 




Q s H s< N,O fl ■ 2QH 6 06 1079.11 

8'-Norvincaleukobla5tine,3",4'-didehydro-4^deoxy“ / [/?“(fi* 
R*)]-2,3-dihydroxybutanedioate (1:2) (salt); 


3',4'-Didehydro-4'-deoxy-8'-norvincaleukoblastine L-(+)-tar- 
trate (1:2) (salt) [125317-39-7]. 

DEFINITION 

Vinorelbine Tartrate contains NLT 98.0% and NMT 102.0% 
of C 4 sHs 4 N 4 O a - 2C 4 H 6 0 6 , calculated on the anhydrous ba- 
sts. 

[Caution— Vinorelbine Tartrate is cvtotoxic. Great care 
should be taken to prevent mhafing particles and expo$- 
ing the skin to it] 

IDENTIFICATION 
» A. INFRARED ABSORPTION (197K) 

Sample: Dissolve 10 mg in 5 mL of water, add 0.5 mL 
of 5 N sodium hydroxJde, and extract with 5 mL of 
methylene chloride. Filter the organie extract through 
anhydrous sodium sulfate, and evaporate the organie 
extract to a volume of about 0.5 mL 
Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

* C. 

Sample soiution: Equivalent to 15 mg/ml of tartarie 
aeid in water 

Analysis: To OJ mL of the Sample soiution add 0.1 ml 
of 100 mg/mL of potassium bromrde, 0.1 mL of 20 mg/ 
mL of resorcinol, and 3 mL of sulfuric add. Heat on a 
hot water bath for 5-10 min until a dark blue color 
devefops. Atlow to cool, and pour the soiution into 
water. 

Acceptance criteria: The color changes to red (pres- 
ence of tartrate). 

ASSAY 

* Procedurę 

Suffer: Dissolve 6.9 g of monobasic sodium phosphate 
in 900 mL of water. Adjust with phosphoric add to a 
pH of 4.2, and dilute with water to 1000 mL. 

Mobile phase: Dissolve 1.22 g of sodium 1-de- 
canesulfonate in 620 mL of methanol, and add 380 mL 
of Buffen 

System suitability soiution: Prepare a soiution contain¬ 
ing 1.4 mg/mL of USP Vinorelbine Tartrate RS and 
0.01 mg/mL of USP Yinorelbine Related Compound A 
RS in water. Expose a portion of this soiution in a suita¬ 
ble xenon lamp apparatus capable of suppiying a dose 
of 1600 KJ/rn 2 between 310 and 800 nm at a power of 
500 W/m 2 for 1 h to generate an additional 
photodegradation product, 3,6-epoxy vmorelbine. 
Standard soiution: 1.4 mg/mL of USP Vinorelbine Tar¬ 
trate RS in Mobile phase 

Sample soiution: 1.4 mg/mL of Vtnorelbine Tartrate in 
Mobile phase 

Chromatographic system 

(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 267 nm 

Column: 3.9~mm x 15-cm; 5-pm packing LI 

Colurnn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between vmorelbine and vi- 
norelbine related compound A, System suitability 
soiution 

Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
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Analysrs 

Samples: Standard solution and Sampte solution 
Calculate the percentage of yinorelbine tartrate 
(C,5H 54 N 4 0e' 2C|H fi Oa) in the portion of Yinorelbine 
Tartrate taken: 

Result = (rJn) x (Q/Cu) x 100 

ry - peak response of yinorelbine from the Sampie 
solution 

r$ - peak response of yinorelbine from the 
Standard solution 

Q - concentration of USP Yinorelbine Tartrate RS 
in the Standard solution (mg/mL) 

Cy - concentration of Yinorelbine Tartrate in the 
Sampie solution (mg/mL) 

Acceptance cnteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURIT1ES 

* Residue on Ignition (281): NMT 0.1% 

* ORGANtC IMPURJTIES 

Buffer, Mobile phase, System suitability solution, 
Sampie solution, and System suitability: Proceed as 
directed in the Assay* 

Standard stock solution: Use the Standard solution as 
prepared in the Assay * 

Standard solution: 0.28 pg/mL of yinorelbine tartrate 
in Mobile phase, from Stanaord stock solution 

Chromatographk system: Proceed as directed tn the 
Assay , except use a run time of NLT three times the 
retention time of yinorelbine. 

Analysrs 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity In the por¬ 
tion of Vinorelbine Tartrate taken: 

Result = (ry/rr) x 100 

r v - peak response for each impurity from the 
Sampie solution 

rj - sum of the responses of all the peaks from the 
Sampie solution 

Acceptance criteria: See Table h 
[NOU —Disregard any peaks with an area less than or 
equal to one-half of the area of the peak for vt- 
norelbine in the Standard solution.] 


Tafcie 1 


Name 

Reiative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f°/ol 

3.6-Eooxy yinorelbine- 1 

0.8 

0,3 

yinorelbine 

1.0 

_ 

yinorelbine related com¬ 
pound A* 

1.2 

0,2 

Any unsoecified impurity 1 

_ 

0.2 

To tal tmpunties d 

— 

0.7 


1 y t A\ ^B-Tetradehydro-B^^dEdeoKy-B^-epDKy-Ó^-dihydro^-nomn- 

caleukobfastine. 

b 4* O* Deacetyfvi norelbine, 

r Any irvdividLra1 impurity or coeluled impurities comprising an individual 

peak. 

ń Exduding 3,6-epoxy yinorelbine* 

5PECIF1C TESTS 
• Clarity of Solution 

Sampie solution: Equrvalent to 10 mg/mL of anhydrous 
yinorelbine in water from Vinorefbine Tartrate 
Acceptance criteria: The solution i$ elear. 

■ Color of Solution 

Sampie solution: Equivalent to 10 mg/mL of anhydrous 
vinorelbine in water From Vinorelbine Tartrate 


Analysls: Determine the absorbance of the Sampie solu¬ 
tion in a 1 -cm celi at 420 nm in a suitable spectropho- 
tometer, using water as the blank. 

Acceptance criteria: NMT 0.03 

■ pH (791): 33-3.8, in a 10-mg/mL solution 

■ Water Deteriyiination, Method la (921): NMT 4*0% 

ADDITIONAL REQUIREMENT5 

• Packaging and Storace: Preserve in tight, lighf-resistant 
containers. Storę in a freezer 

• USP Reference standaros (11) 

USP Vinorelbine Related Compound A RS 
4-0-Deacetylvi norelbine. 

C 41 H 5 2N 4 0 ? « 2C,H 6 O ó 1037.07 
USP Yinorelbine Tartrate RS 


Vinorelbine Injection 

DEFINITION 

Yinorelbine Injection is a sterile solution of Vinordbine Tar¬ 
trate in Water for Injection. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of yinorelbine 
(C 45 H 54 N 4 O&)* 

[Caution— Handle Vinore!bine fnjection with great care be- 
cause if is a potent cytotoxic agent] 

IDENTIFICATION 

« A. The retention time and UV spectrum of the major 
peak of the Sampie solution correspond to those of the 
Standard sofution t as obtained in the Assay, 

ASSAY 
* PROCEDURĘ 

Buffer: Dissolve 6*9 g of monobasic sodium phosphate 
in 900 mL of water* Adjust with phosphoric add to a 
pH of 4.2, and dilute with water to 1000 mL. 

Mobile phase: Dissoive 1.22 g of sodium 1-de- 
canesuffonate in 620 mL of methanol, and add 380 mL 
of Buffer . 

System suitability solution: Prepare a solution contain- 
ing 1.4 mg/mL of USP Yinorelbine Tartrate RS and 
0.01 mg/mL of USP Yinorelbine Related Compound A 
RS in water. Expose a portion of this solution in a suita* 
ble xenon lamp apparatus capabfe of supplying a dose 
of 1600 Kj/m* between 310 and 800 nm at a power of 
500 W/m’ for 1 h to generate an addttional 
photodegradation product, 3,6-epoxy yinorelbine. 
Standard solution: 0,14 mg/mL of USP Vinorelbine Tar¬ 
trate RS in water 

Sampie solution: Nominally equivalenl to 0.1 mg/mL 
of yinorelbine in water, from Injection 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

De te etan Diodę array 

Column: 3,9-mm x 15-cm; packing LI 

Column temperatura: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę— The relative retention times for 3,6-epoxy yi¬ 
norelbine, vi norelbine, and yinorelbine related com¬ 
pound A are 0.8, 1.0, and 1.2, respectiyely*] 

Suitability reguirements 

Resolution: NLT 1.5 between yinorelbine and yi¬ 
norelbine related compound A, System suitability 
solution 

Relative standard deviation: NLT 2.0%, Standard 
solution 
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Anaiysis 

Samples: Stoncford sołution and Sample sołution 
Calculate the percentageof the labefed amount of vi- 
noreJbme {C^H^NhOs} in the portion of Injection 
taken: 

Resuft - (ru/fs) x (C s /C u) x (Mn/Ma) x 100 

r 0 = peak response from the Sample sołution at 267 
nm 

r 5 - peak response from the Standard sołution at 
267 nm 

Q = concentration of USP Vinore!bine Tartrate RS 
in the Standard sołution (mg/ml) 

Co = nominał concentration of yinoreibine in the 
Sample sołution (mg/mL) 

Mn = molecular weight of vinorelbine, 778.93 
M t2 = molecular weight of vmorelbine tartrate* * 

1079.11 

Acceptance criteriar 9G.0%-1 1 0.0% 

IMPURITIES 

• ORGANIC liWUHITJfcS 

Mobile phase and System suitability soiution: Proceed 
as directed in the Assoy. 

Sample sołution: Mominally equivalent to 1.0 mq/mL 
of vinorelbine in Mobile phase, from Injection 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 267 nm 
Coiumn: 3.9-rnm x 15-cm; packing LI 
CDlumn temperaturę: 40 c 
Fiow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability sołution 
Suitability reguirements 

Resolution: NIT 1.5 between vinorelbine and vi« 
norelbine related compound A 
Anaiysis 

Sample: Sample sołution 

Calculate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Resuft = (ro/r T ) x 1 00 

ro = peak response of each impurity from the 
Sampie soiution 

rr = sum of all the peak responses from the Sample 
sołution 

Acceptance criteria: See Table 1. Dfsregard any peaks 
less than 0 . 1 %. 


Table 1 


Mamę 

R#lstivp 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%! 

3,6 -Edoxv yinorelbine* 

0.8 

T.O 

Vinorelhine 

1,0 


Vinorelbine related com- 
Dound A** 

1.2 

0,3 


i H78-Tetradehydro-3.4'-dideoxy-3 ł 6-Gpoxy-6 r 7 ł dihycJro-8 # -norvin- 
caleukobiastine. 7 

^O-Deacetykinorelbine, 


Table t (Continued) 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (<¥<>} 

Any imsoetified fmmiritv 

_ 

0.2 

Tatal imourities 

— 

2,0 


4 3‘, 4 *, 8-Tetradehy dro*3*4'-d rdeoxy’3,67-dihy dro-S'-norvFn- 
taleukoblastine. 

1 4-0-Deaeety fvi norelbine. 


5 PE Cl FIC TESTS 
« Clarity of Sołution 

Sample soiution: 10 mg/mL 
Acceptance criteria: The soiution is ciear. 

• Color of Sołution 

Sampie soiution: 10 mg/mL 

Anaiysis: Determine the absorbance of the Sample sołu¬ 
tion in a t -cm celi at 420 nm in a suitabie spectropho- 
tometer, using water as the blank. 

Acceptance criteria: NMT 0.060 

• Bacterial Endotoxins Test (85): It contains NMT 3.0 
USP Endotoxin Units/mg of Yinorelbtne. 

• Sterility Tests (71): Meets the reguirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Filtration 

• PH (791): 3.3-3.8 

• Particulate Matter in Injections (788): Meets the re- 
quirements for small-volume injections 

• OrHER Requirements: It meets the requirement$ in Iniec- 
tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in single-dose contain- 
ws as described in Packaging and Storage Requirements 
(659), preferably of Type I glass, protected from light. 
Storę in a refrigerator. 

• USP Reeerence Standards (11) 

USP Endotoxin RS 

USP Vinorelbine Related Compound A RS 
4-O-Deacetylvi norelbine. 

C-oHsjN.iCb - 2 CiH ń Ot. 1037.07 
USP Vinorelbine Tartrate RS 


Vitamin A 


DEFINITION 

Vitamin A contains a suitabie form of retinol (CjoHjoO; vita- 
min A alcohol) and possesses vitarnin A activity equivalent 
to NLT 95.0% of that declared on the label. It may con- 
sis: of retinol or esters of retinol formed from edible fatty 
acids, principally acetic and palmitic acids. ft may be di- 
iuted with edibfe oils; or it may be incorporated in solid 
ed ble carrlers, or exdpients; and it may contain suitabie 
amimtcrobial agents, dispersants, and antioxidants. 

IDENTIFICATION 

• A. COLOR REACTION WITH Antimony III 

Sample soiution: Equivalent to 6 pg/mL of retinol in 
chloroform 

Anaiysis: To 1 ml. of the Sample sołution add 10 mL of 
antimony trichloride TS. 

Acceptance criteria: A transient blue color appears at 
once. 

• B. tnin-Layer Chromatography 

Standard soiution: USP Retinyl Acetale RS and USP Re- 
tinyl Palmitate RS in methylene chioride, each equiva- 
lent to about 0.2 mg of retinol (CjoHjoO) per mL 
Sample sołution for the liquid form of Vitamin A: 
Dissolve a volume, equiva!ent to about 5 mg of retinol, 
in methyiene chioride to obtain 10.0 mL of soiution. 
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Sample solution for the solid form of Vitamin A: 
Transfer a quantitv, equivalent to about 5 mg of retinol, 
to a separator, add 75 ml of water, and shake vigor- 
ously for 1 min. Extract with 10.0 mL of methylene 
chloride by shaking for 1 min, and centrifuge to clarify 
the methylene chloride extract. 

Chromatographic system 

(See Chromatogmpny (62 1), Thin-Layer Chromoto- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gef mrxture 
Application yolume 
Standard solution: 15 pL 
Sample solution: IO jliL 

DeyeJoping solvent system: A mixture of cydohexane 
and ether (4:1) 

Spray reagent: Phosphomolybdic add TS 
System suitability 
Sample: Standard solution 

Suitability requirement$: The chromatogram shows 
two main blue-green spots of the corresponding es- 
ters. The R f valucs are O.dS ± 0*10 and 0*7 ± OJ for 
retinyl acetate and retinyl palmitate, respectivefy* 
Analysis 

Sam pies: Standard solution and the appropriate Sample 
solution 

Allow the so!vent front to move a distance of 10 cm, 
remove the piąte, and air-dry. Spray the piąte with 
Spray reagent. 

Acceptance criteria: The appropriate Sample solution 
exhibrts a main blue-green spot at an Rf value that cor- 
responds to one of the two main spots from the Ston- 
dard solution and is consistent with the labeled ester. 

The appropriate Sample solution of Yitamin A labeled as 
containing retinol exnibits the main blue-green spot at 
an approximate value of OJ* 

ASSAY 

* VlTAMIN A ASSAY (571) 

Sample: Use a suitable guantity of Vitamm A. 

Analysis: Use the appropriate Chemical Methods or 
Chromatographic Methods described in the chapter for 
the form of yitamin A under test. 

Acceptance criteria: Equivalent to NLT 95.0% of the 
labeled amoiint of yitamin A actiyity 

SPECIFIC TE5TS 
« Absorbance Ratio 

[Notę —This test is required only if the Chemical Methods 
are used for the Assoy.] 

Sample: Use a suitable quantity of Vitamin A. 

Analysis: Proceed as directed in Vitamin A Assay (571), 
Chemical Methods, Procedurę 1 or Procedurę 2. 

Acceptance criteria 

Procedurę 1: The ratio of the corrected absorbance 
[Ans] to the observed absorbance h NLT 0*85. 
Procedurę 2: The absorption maxlmum is between 
325 and 327 nm. The absorbance ratios are the fol¬ 
iowi ng: is NMT 0.60; Ajso/Ajjs is NMT 0.54; 

and Ai7o/Ai26 is NMT 0*14. 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage; Preserve in tlght containers, 

preferably under an atmosphere of an inert gas, pro- 
tected from light* 

* Labeung: La be I it to indicate the form in which the vita- 

min is present, and to indicate the presence of any anti- 
microbial agent, dispersant, antioxidant, or other added 
substance, and to indicate the vitamin A actiyity in terms 
of the equivalent amount of retinol, in mg/g. The yita¬ 
min A actiyity may be stated also in USP Onks, on the 
basis that 1 USP Vitamin A Unit eguals the błological ac¬ 
tiyity of 0.3 pg of the all -trans isomer of retinol* 


• USP Reference Standard* (11) 
USP Retinyl Acetate RS 
USP Retinyl Palmitate RS 


yitamin A Capsiioles 

DEFINITION 

yitamin A Capsules contain NLT 95*0% and NMT 120.0% 
of the labeled amount of yitamin A. 

IDENTIFICATION 

* A. 

Sample solution: A solution containing the equivalent 
of ó pq/mL of retinol from Capsules in methylene 
chloride 

Analysis: To 1 mL of Sampie soiution add 10 mL of anti- 
mony trichloride TS* 

Acceptance criteria: A transient blue color appears at 
once. 

* 8. Thin-Layer Chromatographic Identification Test 

Standard solution: 0.5 mg/mL of retinol from USP Re¬ 
tinyl Acetate RS or USP Retinyl Palmitate RS in methyl¬ 
ene chloride 

Sample solution: Dissolve or extract with methylene 
chloride a quantity of Capsules content to obtain a so- 
Jution with a nominał concentration of 0.5 mg/mL of 
retinol. 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy ..) 

Adsorbent* 0.25-mm layer of chromatographic siiica 
gel mixture 

Application volume: IOjiL 

Developing solvent system: Cyclohexane and ether 
(4:1) 

Spray reagent: Phosphomolybdic acid TS 
Analysis: Proceed as directed in the chapter, using the 
Developing solvent system. Locate the spots on the piąte 
using the Spray reagent 

Acceptance criteria: The blue-green spot formed is in- 
dicative of the presence of retinol, and its Rf value cor- 
responds to that of the Standard soiution * (The approxi- 
mate ft values of the predominant spots, corresponding 
to the different forms of retinol, are 0.1 for the alcohol 
form, 0.45 for the acetate, and 0,7 for the palmitate,) 

ASSAY 

« Content of Vitamin A 

Analysis: Use the appropriate Chromatographic Method 
described in Vitamin A Assav (571), 

[NOTĘ—The procedurę used is stated in the labeling 
only if Procedurę 1 is not used*] 

Acceptance criteria: 95.0%-120*0% 

PERFORMANCE TESTS 

* DlSINTEGRATION (701) 

Immersion fluid: Use 0.05 M acetate buffer, prepared 
by mixing 2.99 g of sodium acetate and 1.66 mL of gla- 
cfal acetic add with water to obtain 1000 mL of solu¬ 
tion with a pH of 4,5 ± 0.05. 

Temperatura: 37 ± 2° 

Time: 45 min 

Acceptance criteria: Meet the reguirements 

* Unjformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers* 

* Labeung: Label the Capsules to indicate the form in 
which the yitamin is present, and to indicate the yitamin 
A activity in terms of the equivalent amount of retinol in 




mg, The vitamin A activtty may be stated also in USP 
Units/Capsule, on the basis that 7 USP Vitamin A Unit 
eąuafc the biologieal activity of OJ pg of the all-from iso- 
mer of retinol. 

* USP Reference Standard s <11) 

USP Retinyl Acetate RS 
USP Retinyf Palmitate RS 


Vitamin A Orał Liguid Preparation 

DEFINITION 

Vrtamin A Orał Liquid Preparation is an emulsian, suspen- 
sion, or solution that contains retinyl acetate or retinyl 
palmitate in an amount equivalent to NLT 90.0% and 
NMT 120.0% of the labeled amount of vitamin A, as reti- 
noJ {C 20 H 30 O). 

IDENTIFICATION 

[NOTF—Use low-actinic glassware.] 

* A, 

Sam ple solution: Prepare a solution in methylene chfo- 
ride containing an amount of Ora] Liquid Preparation 
equivalent to about 6 pg of retinol in 1 mL 
Analysis: Add 10 ml of antimony trichtoride TS to 1 mL 
of Sample solution, 

Acceptance criteria: A transient blue color appears at 
onee. 

* B, THIN-LaYER CHROMATOCRAPHIC IDEMT1FIC ATION TEST 

(207) 

Standard sofution: 0.5 rng/mL of retinol from USP Re- 
tinyl Acetate RS or USP Retinyl Palmitate RS in methyl¬ 
ene chloride 

Sample solution: Dissoke or extract with methylene 
chloride a quantity of Orał Liqufd Preparation to obtain 
a solution with a nominał concentration of 0.5 mg/mL 
of retinol. 

Application vo!ume: 10 pL as an 8 -mm band 
Developing soh/ent system: A mixture of cyclohexane 
and ether (4:1) 

Spray reagent: 0.2 g/mL of phosphomolybdic acid in 
alcohol. Rlter, and use only the elear filtra te, 

Analysis: Apply the Sample solution at the starting point 
of tne chromatogram, and proceed as directed in thro- 
matography (621), Thin-Layer Chromatography . Aliow 
the solvent front to move 10 cm, remove the piąte, and 
air-dry. Spray with Spray reagent. 

Acceptance criteria: The hlue-green spot formed is in- 
dicative of the presence of retinol, and its R f value cor- 
responds to that of the Standard sofution. The approxj- 
mate Rf values of the predominant spots, correspondlng 
to the different forms of retinol, are 0.1 for Lhe alcohol 
form, 0.45 for the acetate, and 0,7 for the palmitate, 

ASSAY 
» VtTAMIN A 

[NOTĘ—Use tow-actinic glassware.] 

Mobile phase: n-Hexane 

Standard solution 1: 13 pg/mL of retinol from USP Re- 
tinyl Acetate RS in n-hexane 

Standard solution 2: 13 pg/mL of retinol from USP Re¬ 
tinyl Palmitate RS in mhexane 

System suitability solution: Mix equal volumes of Stan - 
dard solution 7 and Standard solution Z 
Sample solution 

For Orał Liquid Preparation in oil vehicles packaged 
in srngle-unlt containers: Deliver the contents of 
NLT 30 singEe-unit containers, folfowing the directions 
for use as stated in the Iabeling. Weigh directly the 
individual contents delivered from each single-unit 
Container, and calculate the average. [NOTĘ—Do not 
weigh the contents delivered by difference between 
fuli containers and empty containers, Capsules in- 


tended as single-unit containers are not rinsed after 
ex puls i on of the contents.] Mix the contents to obtain 
a homogeneous sample. Transfer an amount of the 
composite to a suitable vofumetrtc fiask. Dissolve with 
hexane, and di lute wi th hexane quantitativefy and 
stepwise, if necessary, to obtain a solution containing 
the equivaJent of about 13 pg/mL of retinol, based on 
the labeled amount. 

For Orał Liquid Preparation in oil vehkles packaged 
in multiple-unit containers: Dissolve an accurately 
measured volume of Ora! Liquid Preparation in a suita- 
ble volume of hexane, and ailute with hexane, quan- 
titatively and stepwise, if necessary, to obtain a solu¬ 
tion containing the equivalent of about 13 pg/mL of 
retinol, based on the labeled amount 
For Orał Liguid Preparation in agueous vehicles: 
Transfer a weighed guantity, or an accurately meas¬ 
ured volume of Orał Liquia Preparation, into a separa¬ 
tory funnel, and extract guantitatively with hexane or 
other suitable sofvent. Dllute with hexane, quantita- 
tively and stepwise, if necessaiy, to obtain a solution 
containing the cquivafcnt of about 1 3 pg/mL of reti¬ 
nol, based on the labeled amount 
Chromatographic system 
(See Chromatography (621), 5ysterr? Suitability.) 

Modę: LC 

Detector: UV 325 nm 
Column: 4.6-mm x 15-cm; packing L8 
Flow ratę: 1 ml/min 
Injection volume: 40 pL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 10 between all-fram-retinyl acetate 
and all-frans-retinyl palmitate 
Relative standard devration: NMT 3.0% 

Analysis 

Samples: Standard solution 1 or Standard solution 2 
ano Sample sofution 

Calculate the perceniage of the labeled amount of vrta- 
min A, as retinol (C20H30O), in each individual 
Container: 

Result = (rufrd x (C/W) x (V/D) xUx (100/L) 

fj = peak response of the corresponding all-fram- 
retinyl ester from the Sample solution 
r* - peak response of the all-frans-retinyl ester 
from the appropriate Standard sofution 
C - concentration of retinol (C^HwO) in the 
appropriate Standard solution (mg/mL) 

W “ weight or vofume of Orał Liquid Preparation 
composite taken (mg or mL) 

V = volume of the Sample solution (mL) 

D = dilution factor (diluUon volume/aliquot 
volume) 

U - for multiple-unit containers: labeled volume of 
each dosage unit (mL); or for single-unit 
containers: average mass (mg) of the 
contents deliverea from each individual 
Container, foflowing the directions for use as 
stated in the iabeling 

L - labeied amount of vitamin A, as retinol 
(C20H30O), in each dosage unit (mg) 
Acceptance criteria: 90.0%-l 20.0% 

PERFORMANCE TESTS 

« Deliverable Volume (698): Meets the requirements for 
orał liguid preparation packaqed in multiple-unit 
ccntamers 

* Uniformity of Dosage Units (905) 

Analysis: For orał liguid preparation packaged in single- 
unit containers, empty the single-unit containers, fol- 
lowing the directions for use as stated In the Iabeling. 
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[NOTĘ—Do not weigh the contents delivered by dtffer- 
ence between fuli containers and empty containers. 
Capsules intended for use as singlem ni t containers are 
not rinsed after expulsron of the eon ten ts.] 

Acceptance criteria: The contents so delwered, and 
weighed directly, meet the requtrements. 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight, light-resistant 
containers. It may be packaged in single-unit containers. 
[NOTĘ—Capsules may be suitable as single-unit containers 
provided tney are packaged in crjtical secondary contain* 
ers as described in Cood Packaging Praetices (1177).] 

* LabelinG: The label States that the product is Vitamin A 
Orał Liquid Preparation. Label the Orał Liquid Preparation 
to indicate the ester form in which the vitamin is present, 
and to indicate the amount of vitamin A dejiverea in 
each dosage unit in terms of the equivalent amount of 
retinol in mg/dosage unit. The amount of vitamrn A de- 
livered may oe stated also in USP Units/dosage unit, on 
the basis tnat 1 USP Vftamin A Unit equals the biological 
activity of 03 pg of ali-tmns-retinol. Capsules used as sin¬ 
gle-unit containers may be exempted from the reguire- 
ments of individual iabeltng, provlded ihey are packaged 
in an appropriately labeiedsecondary Container, includ- 
ing directions for use and delivery of each dosage unit of 
Orał Liquid Preparation. Label the Orał Lig u id Preparation 
packaged in muftiple-unit containers to indicate the vol- 
ume of each dosage unit. 

* USP Reference Standards <11) 

USP Retinyl Acetate RS 
USP Retinyl Palmitate RS 


V»tamin A Tablets 


DEFINITION 

Vitamin A Tablets contain retinyf acetate ar retinyl palmitate 
in an amount equivalent to NLT 95.0% and NMT 120 . 0 % 
of the labeled amount of vitamin A, as retinol {C 20 H 30 O). 

ID E N Tl FIC ATI O N 

|Ngte—U se Iow-actinic glassware.] 

* A. Procedurę 

Sample solution: A solution containing the equivalent 
of 6 pg/ml of retinol from powdered Tablets in methyb 
ene chloride 

Analysis: To 1 ml of Sample solution add 10 mL of anti- 
mony trichloride TS. 

Acceptance criteria: A transient blue color appears at 
once. 

« B. Thin-Layer Ghromatographic Identification Test 

( 201 ) 

Standard solution: A solution containing the equivalent 
of 0.5 mg/mL of retinol from USP Retinyl Acetate RS or 
USP Retinyl Palmitate RS in metlwlene chloride 
Sample solution: To a portion of finely powdered Tab¬ 
lets, equivalent to 5 mg of retinol, ada 15 ml of water, 
sonicate, and shake viqorously for 2 min. £xtract wfth 
10 mL of methylene chlonde by shaking for 2 min. 
Centrifuge, and use the iower fayer of methylene chlo¬ 
ride extract. 

Application volume: 10pL, 8 -mm band 
Developing solvent system: Cydohexane and ether 

Spray reagent: Phosphomolybdic acid TS 
Analysis: Proceed as directed in the chapter, using the 
Deve!oping solvent system . Locate the spots on the piąte 
using the Spray reagent 

Acceptance criteria: The R f vaJue of the principal spot 
from the 5 ample solution corresponds to that from the 
Standard solution. 


* C The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

[NOTĘ—Use low-actmic glassware.] 

Mobile phase: n-Hexane 

Standard solution 1: A solution containing the equiva- 
lent of 15 pg/mL of retinol from USP Retinyl Acetate RS 
in n-hexane 

Standard solution 2: A soiution containing the equlva- 
lent of 15 jig/mL of retinol from USP Retinyf Palmitate 
RS En n-hexane 

System suitability solution: Mix equal vofumes of Ston- 
dard solution 1 and Standard solution 2. 

Sample solution: Finely powder NLT 20 Tablets, To a 
portion of the powder, eq uivalenl to 5 Tablets, add 
15 mL of water, and sonicate for 5 min. Add 15 ml of 
r>hexane, and shake for 15 min on a wrist-actron 
shaker in a water bath maintained at 60 c . Add 10 ml of 
dimethyl sulfoxide, and shake for an additional period 
of 30 min on a wrist-action shaker in a water bath 
maintained at 60°. £Nqte—S et up the wrist-action 
shaker to ensure that the contents of the Container are 
mixed vigorously and thoroughjy.] Centrifuge, and 
transfer tne hexane layer to a 100-mL volumetric fiask. 
Repeat the extraction with three additional 15-mL por- 
tions of n-hexane by thoroughly shaking each for 5 
min. Dilute the extraets in the volumetric fiask with n- 
hexane to volume. Further dilute this solution with m 
hexane to obtain a solution with a concentration equiv* 
alent to 15 fig/mL of retinol. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 325 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L 8 
Flow ratę: 1 mL/min 
Injection stze: 40 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 10 between all-frans-retinyl palmt- 
tate and all-tram-retiny! acetate 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution 1 or Standard solution 2 
a na Sample solution 

Cafcuiate the percentage of the labeled amount of vita- 
min A, as retinol (C^Hk> 0), in the portion of Tablets 
taken: 

Result = (ru/fs) x (Cj/C y ) x 1 00 

Tu - peak area of the all-trans-retinyl ester from the 
Sample solution 

rj - peak area of the aII- trans -retinyl ester from the 
appropriate Standard solution 
Ci - concentration of retinol in the appropriate 
Standard solution fug/mL) 

Cu - nominai concentration of vitamin A, as retinol, 
in the Sample solution (/ig/mL) 

Acceptance criteria: 95,0%-120.0% of the labeled 
amount of vitarnin A, as retinol (C 20 H 30 O) 

PERFORMANCE TE5TS 
® Dissolution (711) 

[NOTĘ—'Perform this test under light conditions that min- 
rmize photo degradatlon.] 

Medium: 1 % (w/v) sodium ascorbate and 1 % (w/v) 
octoxynol 9 in 0.05 M phosphate buffer pH 6 . 8 ; 

900 mL 




Apparatus 2: 75 rpm 
Time; 45 min 

Standard solution; Dissolve a suitable amount of USP 
Retinyl Acetate RS or USP Retinyl Palmitate RS in tsopro- 
pyl afcohof, and di lute with Medium to obtain the con- 
eentration similar to that expected in the Sample solu¬ 
tion l [NOTE—Ibe amount of isopropyl alcohol should be 
5%-l 0 %.] 

Sample solution: Withdraw a portion of the solution 
under test, pass through a suitable fil ter of 0,45-pm 
porę size, and use the pooJed sample as the test spęd- 
men, 

Solution A: Methanol and water (90:10) 

Solution B: Methanol and isopropyl alcohol (55:45) 
Mobile phase; See the gradient table helów. 


Time 

(mini 

Solution A 

{%> 

Solution B 

0 

100 

0 

8 

0 

100 

13 

9 

100 

13.1 

100 

0 

15 

100 

0 


Chromatographrc system 

(See Chromałograpny (621), System 5 uitahility). 

Modę: LC 

Detector: UV 325 nm 
Column: 4.6-mm x 10-cm; 3~pm packing LI 
Flow ratę: 1.0 mL/min 
injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Tailing factor: NMT 1.5 for retinyl acetate and NMT 
2.0 for retinyl palmitate 
Relatwe standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
CaEculate the percentage of the labeled amount of re¬ 
tinyl acetate or retinyf palmitate dissolyed: 

Result =* (ru/rs) x (C* x V/L) x 100 

ru = peak area of the all-trora-retinyl ester from the 
Sample solution 

rs = peak area of the all-Lrons-retinyl ester from the 
appropriate Standard solution 
C s = concentration of retinol in the appropriate 
Standard solution (pg/ml) 

V - volume of Medium , 900 ml 
L = labei daim of vitamin A, as retinol (pg/Tablet) 
Tolerances: NLT 75% (Q) of the labeled amount of 
retinyl acetate or retinyl palmitate is disso!ved. 

* Uniformu v of Dosage Units (905): Meet the 
requlremenls 

ADDITIONAL REQUIREMENTS 

» Packaging and Storage: Presen/e in tight containers, 
and storę at room temperaturę. Protect Tablets from 
light 

* Labeung: Label it to indicate the Chemical form of vita- 
min A present, and to indicate the vitamin A actlvity in 
terms of the equivalent amount of retinol. VEtamin A ac- 
tivity may be stated also in USP units. USP units of activ- 
ity for vitamins, where such exist or formerly existed, are 
equivalent to the corresponding International units, 
wnere such formerly existed, International units (EU) for 
vitamins also have been discontinued; howeyer, the use 
of IU on the iabels of vitamin products continues. Where 
articles are labeled in terms of Units in addition to the 
reąuired labeling, the relationship of the USP Units or IU 
to mass is as follows. One USP vitamin A Unit = 0.3 pg of 
aJI-fmns-retinol (vitamin A alcohol) or 0344 pg of a!l- 


trons -retinyl acetate (yitamin A acetate) or 0.55 pg of all- 
tram-retinyl palmitate (vitamin A palmitate), and 1 pg of 
retinol (33 USP Wtamin A Units) - 1 retinol equivalent 
(RE). 

• USP Reference Standards ( 11 ) 

USP Retinyl Acetate RS 
USP Retinyl Palmitate RS 


Yitamin E 


DEFINITION 

Vitamin E is a form of alpha tocopherol (C 29 H 50 O 2 ). It in- 
dudes the followrng: d - or c//-aipha tocopherol (C 29 H 50 G 2 }; 
d- or dl-a Ipha tocopheryl acetate (CiiH 52 0 3 ); d- or d/-alpha 
tocopheryl add succinate (C^H^OO- It contains NLT 
96.0% and NMT 102.0% of C^HsoOz, C 3 iH^0 3 , or 
CnHyjOs, respectiyely, 

IDENTIFICATION 

* A. 

[Notę—U se low-actinic glassware,] 

Sample Solutions 

Alpna tocopherol: 1 mg/mL In dehydrated alcohol 
Alpha tocopheryl acetate: Transfer 220 mg of d - or 
djf-alpha tocopheryl acetate to a round-bottom, glass- 
stoppered, 150-mL fiask, and dissolve in 25 mL of de¬ 
hydrated alcohol. Add 20 mL of diluted sulfuric acid 3n 
alcohol (1 in 7), and reflux in an all-glass apparatus for 
3 h, protected from sun light. Cool, transfer to a 
200-mL volumetne fiask, and add diluted sulfuric acid 
in alcohol (1 in 72) to volume. 

Alpha tocopheryl add succinate: Transfer an amount 
of the sample, equivalent to 200 mg of alpha tocoph¬ 
erol, to a round-bottom, glass-stoppered, 250-mL 
fiask, dissolve in 50 mL of dehydrated alcohol, and re- 
fiux for 1 min. While the solution is hoiting, add, 
through the eon den ser, 1 g of potassium hydroxide 
pellets, one at a time to avoid overheating, 

[Caution—W ear safety goggles.] 

Continue reftuxinq for 20 min and, without cooling, 
add 2 ml of hydrochloric acid dropwise through the 
condenser. 

[Notę—T hśs technfąue is essential to prevent oxidative 
action by air while the sample is in an alkaline 
medium.] 

Cool, and transfer the contents of the fiask to a 
500-mL separator, rinsing the fiask with 100 mL each 
of water and of ether, and adding the rinsings to the 
separator. Shake yigorously, allow the layers to sepa¬ 
rata, and collect each of tne two layers in 3ndividuaf 
separatora Extract the aqueous layer with two 50-ml 
portions of ether, and add these extracts to the main 
ether extract. Wash the combined ether extracts with 
four 100-mL portions of water, then evaporate the 
ether solution on a water bath under reduced pres- 
surę or in an atmosphere of nitrogen until about 7 or 
8 mL remain. Complete the evaporation, removing 
the last traces of ether without the applrcation of 
heaL Immedlately dissolve the residue in dilute sulfu- 
ric acicl in alcohol (1 En 72), transfer to a 200-mL 
yolumetric fiask, and dilute with the alcoholic sulfuric 
acid to volume. 

Analysis 

Sample: Use the appropriate Sample solution. 

Add 2 mL of nitrpc acid with swlrling to 10 ml of Sam- 
ple solution, and heat at about 75° for 15 min. 
Acceptance criteria: A bright red or orange coior 
deyelops, 

* B. Optical Rotatton (781) 

Sample Solutions 

Alpha tocopherol: Dissolye 100 mg of alpha tocoph¬ 
erol in 50 mL of ether. 
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Alpha tocopheryl acetate: Transfer a volume of sam¬ 
ple solution for Alpha tocopheryt acetate from Identifica¬ 
tion test Ą equfvalent to 100 mg of the test artide, to 
a separator, and add 200 mL of water, Extract first 
with 75 mL, tlien with 25 mL, of ether, and combine 
the ether extracts in another separator 
Alpha tocopheryl acid succinate: Transfer a volume 
of sam ple solution for Alpha tocopheryl acid succinate 
from Identification test A, equivalent to 100 mg of the 
test articfe, to a separator, and add 200 mL ofwater. 
Extract first with 75 mL, then with 25 mi, of ether, 
and combine the ether extracts in another separator. 
Analysis 

Sample: Use the appropriate Sampfe solution. 

To the en tire volume of a Sampfe solution , as prepared 
above, add 20 mL of a solution (1 in 10) of potas- 
sium ferricyanide in sodium hydroxide solution (1 in 
125), and shake for 3 min. Wash the ether solution 
with four 50-mL portions of water, discard the wash- 
ings, and dry over anhydrous sodium sulfate, Evapo- 
ratę the dried ether solution on a water bath under 
reduced pressure or In an atmosphere of nitrogen un- 
til 7-8 mL remain, then complete the evaporafion, re- 
movinq the last traces of ether without the applica- 
tion ofheat. Immediateiy d!ssoIve the residue in 
5.0 ml of isooctane, and determine the optical rota- 
tion using as c the number of g of total tocopherols, 
determined in the Assay, in each 100 ml of solution 
employed for the test. 

Aeceptance criteria 
d-lsomers: NLT -f24° 

df-Forms: Show no optical rotation activity 

• C The retention time oł the major peak for alpha to¬ 

copherol of the Sample solution corresponds to that of 
the Standard solution , as obtained in the Assay. 

ASSAY 

* Alpha Tocopherol 

[Notę—U se low-actinic glassware.] 

Internal standard solution: 10 mg/ml of sąualane in 
cyclohexane 

System suitability solution: 0.1 mg/mL each of USP Al¬ 
pha Tocopherol RS and USP Alpha Tocopheryf Acetate 
RS in cyclohexane 

Standard solution: 10 mg/mL of USP Alpha Tocopherol 
RS in internal standard solution 
Sample solution: 10 mg/mL of Vitamin E (d- or d/-al- 
pha tocopherol) in internal standard solutton 
Chromatographic system 
(See Chmmatography <621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 
Colurrm: 0,25-mm x 30-m fused silica capillary, 
bonded with a 0.25-pm film of phase G2 
Temperaturę 
Column: 280 D 
Injection port: 290 Q 
Detector: 290° 

Carrier gas: Helium 
Flow ratę: 1 mL/min 
Split ratio: 100:1 
Injection size: 1 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolutjon: NLT 3.5 between alpha tocopheroi and 
alpha tocopheryl acetate. System suitability solution 
Relative standard deviation: NMT 2.0% for ratios 
of alpha tocopherol to internal standard peak re- 
sponses from replrcate injections, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of d- or d/-a!pha tocopherol 
(C 29 H 50 O 7 ) in the portion of Vitamin E taken: 

Result = (RutRs) x (Q/C 0 ) x 100 

Ru = ratio of alpha tocopherol peak response to 
internal standard peak response from the 
Sampfe solution 

Rs = ratio of afpha tocopherol peak response to 
internal standard peak response from the 
Standard solution 

Q = eoncentration of USP Alpha Tocopherol RS in 
the Standard solution (mg/mL) 

Cu - eoncentration of Vitamin E in the Sample 
solution (mg/ml) 

Aeceptance criteria: 96.0%-102.0% of d- or dZ-alpha 
tocopherol (C 29 H 50 O 2 ) 

• Alpha Tocopheryl acetate 

[Notę—U se fow-actinic glassware.] 

Internal standard solution, System suitability solution. 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay for Alpha Tocopherol. For the Stan¬ 
dard solution, Sample solution, and keiative standard 
deviation f substitute alpha tocopheryl acetate for alpha 
tocopherol and USP Alpha Tocopheryl Acetate RS for 
USP Alpha Tocopherol RS. 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of d- or d/-aIpha tocopheryl 
acetate (O 31 H 52 O 3 ) tn the portion of Vitamin E taken: 

Resuft = (RJRs) x (Cs/Cu) x 100 

fiu = ratio of aipha tocopheryl acetate peak 

response to internal standard peak response 
from the Sample solution 
R$ = ratio of alpha tocopheryl acetate peak 

response to interna! standard peak response 
from the Standard solution 
Cs - eoncentration of USP Alpha Tocopheryl 

Acetate RS in the Standard solution (mg/ml) 

Oj ~ eoncentration of Yitamin E in the Sampfe 
solution (mg/mL) 

Aeceptance criteria: 96,0%-! 02 . 0 % of d- or d/-aipha 
tocopheryl acetate (C 11 H 52 O 3 ) 

* Alpha Tocopheryl Acid Succinate 

[Notę—U se low-actinic glassware.] 

Internal standard solution, System suitability solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay for Alpha Tocopherol. 

For the Relative standard deviation, substitute alpha 
tocopheryl acid succinate for alpha tocopheroi. 

Standard solution: Transfer 30.0 mg of USP Alpha 
Tocopheryl Acid Succinate RS into a 20 ml viaL Add 
2.0 ml or methanoł, 1.0 mL of 2 , 2 -dfmethoxypropane, 
and 0.1 mL of hydrochioric acid to the vial. Cap tightiy, 
and sonicate. Alfow to stand in the dark for 1 h ± 5 
min. Remove from the dark, uncap, and evaporate just 
to dryness on a steam bath with the aid of a stream of 
nitrogen. Add 3.0 ml of Internal standard solution, and 
mix on a vortex mixer to disso]ve. 

Sample solution: Transfer 30.0 mg of Vftamin E (d- or 
df-alpha tocoopheryl add succinate) into a 20-mL vial. 
Add 2.0 ml of metnanol, 1.0 mL of 2,2-dimeth- 
oxypropane, and 0.1 mL of hydrochioric acid to the 
viaL Cap tightiy, and sonreate. Allow to stand in the 
dark for 1 h ± 5 min. Remove from the dark, uncap, 
and evaporate just to dryness on a steam bath with the 
aid of a stream of nitrogen. Add 3.0 mL of Internal stan¬ 
dard solution , and mix on a vortex mixer to dissolve. 
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Analysis 

Samples; Standard soiution and Somple solution 
Calculate the percentage of d- or d/^alpha tocopheryl 
acid succinate (C^H^dOs) tn the portion of Wamin E 
taken: 


Result = (Ru/Rs) x (Q/Cu) x 100 

Ru = ratio of alpha tocopheryl acid succinate peak 
response to interna! standard peak response 
from the Somple solution 

Rs ~ ratio of alpha tocopheryl acid succinate peak 
response to interna! standard peak response 
from the Standard solution 

Q = concentration of USP Alpha Tocopheryl Acid 
Succinate RS in the Standard solution 
(mg/ml) 

C u = concentration of Wamin E in the Somple 
solution (mg/mL) 

Acceptance cnteria: 9ó,0%-102.0% of d* or cfl-aJpha 
tocopheryl acid succinate <C 31 H w O s ) 

5PECIFIC TESTS 
• acidity 

Difuent: Alcohol and ether ( 1 : 1 ), neutralized to phenoh 
phthalein with 0.1 N sodium hydroxide 
Sample: 1.0 g 

Analysis: Dissolve the Sample in 25 mL of Dituent, add 
0.5 mL of phenolphthalein T5, and Utratę with 0.10 N 
sodium hydroxide until the solution remains faintly pink 
after shaking for 30 s. 

Acceptance cfiteria; Alpha tocopheryl acid succinate 
reauires 18.0-19.3 mL of 0.10 N sodium hydroxide; the 
other forms of Warnio E requrre NMT 1.0 mL of 0.10 N 
sodium hydroxide* 


ADDITIONAŁ REQUIREIWENT5 

* Packacinc and Storage: Preserve in tight containers, 
protected from lighL Protect d- or d/-alpha tocopherol 
with a blanket of an inert gas. 

* Labeung: Label Vitamin E to indicate the Chemical form 
and to indicate whether it is the d- or the d/-form. The 
Vitamin E activity may be expressed in terms of the 
equiva!ent amount of d-alpha tocopherol, in mg/g, based 
on the folfowing relationship between the formerUSP 
Units 1 (equal to the former International Units) and mass 

* USP Referince Standards (11) 

USP Alpha Tocopherol RS 

USP Alpha Tocopheryl Acetate RS 

USP Alpha Tocopheryl Acid Succinate RS 


Vitamin E Capsules 


DEFfNITlON 

Wamin E Capsules contain Vitamin E or Wamin E Prepara- 
tion, where Wamin E is a form of alpha tocopherol 
(C^HsoOj) that Includes d- or df-alpha tocopherol 
(C^HsoOj), d- or d/-alpha tocopheryl acetate {CnH^Oj), 
and d- or d/-alpha tocopheryl add succinate {C 33 H 54 O 5 ); 
and Vitamin E Preparation is a combination of a single 
form of Vitamin E with one or morę inert substances Wa¬ 
rom E Capsules contain NLT 95 0% and NMT 120.0% of 
the labeled amount of Wamin E. 


. 1 former USP Vita- 
VJtamin E 
USP Vitamin E 


1 05P Unltf, 1 mg of dt- alpha tocopherof = U formę 

mirr E Units; 1 mq of o/-afpha tocopheryl acetate = 1 former USP 
jmt; 1 mg of Ralpha tocopheryl acid succinate = 0.&9 former Ihr vitamm t 
JniC j mg of Ralpha tocopherol * 149 former USP Vitamin E Units 1 mer o| 
3-a pha tocopheryl acetale = 1.36 former USP Vitamjn E Units; and 1 mq of 
j-alpha tocopheryl aad succinate - 1.21 former USP Wamin E Units In 
errm of d-alpha tocopheroE eaurva!ems, t mg of d-alpha tocopheryl acetate 
^ 0.91; 1 mg of d-afpha tocopheryl add succinate = 0,81; 1 rng of t//-alpha 
ocopherol = 0-74; 1 ma of Ralpha tocopheryl acetate = 0.67; and 1 mq of 
#-afpha tocopheryl acta succinate = 0,60, ^ 


IDENTIFICATION 
* A. 

[NOTĘ—Use low-actinrc glassware.] 

Sample Solutions 

Alpha tocopherol: Solution with a nominał concentra¬ 
tion of 1 mg/mL in dehydrated aicohol 
Alpha tocopheryl acetate: Transfer 220 mg of d~ or 
o/-alpha tocopheryl acetate from the Capsule contents 
to a round-bottomed, gfass-stoppered, 150-mL fiask, 
and dissolve in 25 mL of dehydrated alcohol. Add 
20 mL of dilute sulfuric acid in aicohol (1 in 7), and 
reflux in an all-glass apparatus for 3 h, protected from 
sunlight Cool, transfer to a 200-mL voiumetric fiask, 
and add dilute sulfuric acid in alcohol (1 in 72) to 
volume. 

Alpha tocopheryl add succinate: [Caution—W ear 
safety goggles,] Transfer an amount of Capsule con¬ 
tents, equivalent to 200 mg of alpha tocopherol, to a 
round-bottomed, glass-stoppered, 250-mL fiask, dis- 
solve in 50 mL of dehydrated alcohol, and reflux for 1 
min. Whrle the solution is boiling, add, through the 
condenser, 1 g of poLussium hydro xfde pellets, one at 
a trme to avoid overheating. 

Continue refluxinq for 20 min and, without cooling, 
add 2 mL of hydrach loric acid dropwise through the 
condenser. [Notę —This techniaue is essential to pre- 
vent oxidative action by air while the sample is in an 
alkaline medium.] 

Cool, and transfer the contents of the fiask to a 
500-mL separator, rinsing the fiask with 100 mL each 
of water and of ether, and adding the rinsings to the 
separator. Shake vigorously, allow the layers to sepa- 
rate, and collect each of the two layers m individual 
separators. Extract the aqueous layer with two 50-mL 
portions of ether, and add these extracts to the main 
ether extract. Wash the combined ether extracts with 
four 100-mL portions of water, then evaporate the 
ether solution on a water bath u lider reduced pres- 
sure or in an atmosphere of nitrogen until about 
7-8 mL remain. Complete the evaporation, removing 
the last traces of ether without the application of 
heat. Immediately dissolve the residue in dilute sulfu¬ 
ric acid in alcohol (1 in 72), transfer to a 200-mL 
volumetric fiask, and dilute with dilute sulfuric acid in 
alcohol (1 In 72) to volume. 

Analysis 

Sample: Use the appropriate Sample solution. 

Add 2 mL of nitric acid with swirling to 10 mL of Sam¬ 
ple solution, and heat at about 75° for 15 min. 
Acceptance criteria: A bright red or orange color 
develops. 

• B. OPT1CAL ROTATION (781) 

Sample Solutions 

Alpha tocopherol: Dissolve an amount of the sample 
equivalent to 100 mg of alpha tocopherol in 50 mL of 
ctncr. 

Alpha tocopheryl acetate: Transfer a volume of the 
Sample solution for Alpha tocopheryl acetate from Identh 
fication test Ą equivalent to 100 mg of the test artide 
to a separator, and add 200 mL of water Extract with 
ether, first with 75 mL, then with 25 mL; and combrne 
the ether extracts in another separator, 

Alpha tocopheryl acid succinate: Transfer a vo!ume 
of the Sample solution for Alpha tocopheryl acid succi- 
nate from Identification test Ą equivalent to 100 mq of 
the test artiele, to a separator, and add 200 mL of 
water. Extract with ether, first with 75 mL, then with 
25 mL; and combine the ether extracts in another 
separator 
Analysis 

Sample: Use the appropriate Sample solution. 

To the entire volume of a Sample solution, as prepared 
above, add 20 mL of a solution (1 in 10) of potassium 
ferrrcyanide in sodium hydroxide soiution (1 in 125), 

and shakp fnr ^ mrn \A/^ch rhia ńłh jar FCtltiłinn tutł-K .P 
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50-mL portions of water, discard the washings, and 
dry over anhydrous sodium sulfate. Evaporate the 
dried ether solution on a water bath under reduced 
pressure or in an atmosphere of nitrogen until 7-8 mL 
remain, then complete the evaporation, removtng the 
last traces of ether without the application of heat. 
Immediately dissolve the residue m 5,0 ml of isooc- 
tane, and determine the opticai rotation using as c the 
number of g of total tocopherols, determined in the 
Assay, in each 100 ml of solution used for the test. 
Acceptance criteria 

For Capsules labeled to contain d-isomers: NLT +24° 
For Capsules labeled to contain t/Z-forms: Show es- 
sentially no optical rotation 

o C The retention time of the major peak for afpha to¬ 
copherol of the Sample solution corresponds to that of 
the Standard solution, as obtained in the 4ssay. 

ASSAY 

« Alpha Tocopherol 

[Noth- —Use low-actinic glassware.] 

Internal standard solution: 10 mg/mL of sgualane in 
cydohexane 

System suitabifity solution: 0.1 mg/mL each of U5P Al¬ 
pha Tocopherol RS and USP Alpha Tocopheryl Acetate 
RS in cyclohexane 

Standard solution: 10 mg/mL of USP Afpha Tocopherol 
RS in Internal standard solution 
Sample solution: Weigh NLT 10 Capsules in a tared 
weighing bottie. Wlth a sharp knife or by other appro- 
priate means, ca ref ul fy open the Capsules, without loss 
of the shell materiał, and transfer the combined Capsule 
content to a 100-mL beaker, Remove any adherina sub- 
stance from the emptied Capsules by washlng witn sev- 
eral smafl portions of n-hexane. Discard the washings, 
and allow the empty Capsules to dry in a current of dry 
atr until the odor of n-hexane is no longer perceptible. 
Weigh the empty Capsufes in the originaf tared weigh- 
ing bottie, and cafculate the average net weight per 
Capsule, Dissolve a portion of the combined Capsute 
contents in Internal standard solution to prepare a Vłta- 
min E (d- or d/ alpha tocopherol) solution with a nomi¬ 
nał concentration of 10 mg/mL. 

Chromatographic system 
(See Chromatography {621), System Suitabifity.) 

Modę: CC 

Detector: Flame lonization 
Column: 0.25-mm x 30-m fused silica capfllary, 
bonded with a 0.25-pm film of phase C2 
Temperatures 
Column: 280° 

Injection port: 290° 

Detector: 290 a 
Carrier gas: Helium 
Flow ratę: 1 mL/min 
Split ratio: 100:1 
Injection vofume: 1 pL 
System suitability 

Sam pies: System suita bili ty solution and Standard 
solution 

Suitabifity requirements 

Resolution: NLT 3.5 between alpha tocopherol and 
alpha tocopheryl acetate, System suitability solution 
Reiative standard deviation: NMT 2,0% for ratfos 
of afpha tocopherol to internal standard peak re- 
sponses from replicate Enjections, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of VI ta min E (d- or dl-alpha 
tocopherol) in the portion of the Capsule contents 
taken: 

Result = (RJRs) x (Q/Cu) x 100 


Ru = peak response ratio of alpha tocopherol to the 
internal standard from the Sample solution 
Rs = peak response ratio of alpha tocopherol to the 
interna) standard from the Standard solution 
Q = concentration of USP Alpha Tocopherol RS In 
the Standard solution (mg/mL) 

Cu - nominał concentration of Vitamin E as d- or dl- 
afpha tocopherol in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-120,0% of the labeled 
amount of Vitamin E as d- or d/-alpha tocopherol 
CCwHaAO 

• Alpha Tocopheryl Acetate: Proceed as directed in the 
Assay for Alpha Tocopherol. For the Standard solution and 
Sample solution , substifute afpha tocopheryl acetate for 
alpha tocopherol and substitute USP Alpha Tocopheryl 
Acetate RS for USP Alpha Tocopherol RS. 

Acceptance criteria: 95.0%-l 20.0% of the labeled 
amount of Vitamin E as d- or d/-alpha tocopheryl ace¬ 
tate (CaiHsiOs) 

u Alpha Tocopheryl Acid Succinate 

Internal standard solution, System suitability solution, 
Cbromatographic system. System suitability, and 
Analysis: Proceed as directed in the Assay for Alpha 
Tocopherol, 

Standard solution: Transfer 30,0 mg of USP Afpha 
Tocophetyl Acid Succinate RS into a 20-mL vial. Add 
2.0 mL ot methanol, 1.0 ml of 2,2-dimethoxypropane, 
and 0.1 mL of hydrochloric acid to the vial. Cap tightly, 
and sonicate. Allow to stand in the dark for 1 h ± 5 
min. Remove from the dark, uncap, and evaporate just 
to dryness on a steam bath with the a id of a stream of 
nitrogen. Add 3.0 ml of Internal standard solution, and 
mix on a vortex mixer to dissolye. 

Sample solution: Weigh NLT 10 Capsules In a tared 
weighing bottie. With a sharp knife or by other appro- 
priate means, carefLilly open the Capsules, without loss 
of the shell materiał, anci transfer the combined Capsule 
content to a 100-mL beaker. Remove any adherina suh- 
stance from the emptied Capsufes by washing witn sev- 
eral smalf portions of n-hexane. Discard the washings, 
and allow the empty Capsules to dry in a current of dry 
air until the odor of r?-hexane is no longer perceptible. 
Weigh the empty Capsules in the originaf tared weigh¬ 
ing bottfe, and calculate the average net weight per 
Capsule. Transfer a portion of the combined Capsule 
contents, equivalent to 30,0 mg of Vitamin E (a- or db 
alpha tocopheryl acid succinate), into a 20-mL vial. Add 
2.0 mL of methanol, 1.0 mL of 2,2-dirnethoxy- 
propane, and 0,1 mL of hydrochloric acid to the vsaL 
Cap tightly, and sonicate. Allow to stand in the dark for 
1 h±5 min, Remove from the dark, uncap, and evapo- 
rate just to dryness on a steam bath with the aid of a 
stream of nitrogen. Add 3.0 mL of internal standard so¬ 
lution, and mix on a vortex mlxer to dissofve, 
Acceptance criteria: 95.G%-120,0% of Vitamin E as d- 
or dba fpha tocopheryl acid succinate (C 33 H 54 O 5 ) 

PERFORMANCE TEST5 

O Disjntegration (701) 

Buffer solution: Dissolve 2.99 ej of sodium acetate and 
1,66 ml of glacial acetic acid with water to obtain 
1000 mL of solution having a pH of 4,5 ± 0.05. 

Medium: Buffer solu tion 
Time: 45 min 

■ Uniformity of Dosage Units (905): Meet the 
requirements 

ADDSTIONAt REQUIREIV1ENTS 

* Packaging amd Storage: Preserve in tight containers, 
and storę at room temperaturę. Protect Capsufes contain- 
ing d- or dLalpha tocopherof from fighL 

o lABEUNG; Label to indfcate the Chemical form of Vitamin 
E present and to indicate whether the d- or the dLforrn is 
present, exduding any different forms that may be intro- 


duted as a minor constituent of the vehide. Designate 
the quantity of Vitamin E present. 

* USP reference stanoards (11) 

USP Alpha Tocopherol RS 

USP Alpha Tocopheryl Acetate RS 

USP Alpha Tocopheryl Acid Succinate RS 


Vitamin E Preparation 

DEFINmON 

Vitamin E Preparation is a combination of a single form of 
Vitamrn E with one or morę inert substances. It may be in 
a liquid or solid form. It contams NUT 95,0% and NMT 
120,0% of the labeled amount of Vitamm E. Vitamin E 
Preparation labeled to contain a dMorm of Vitamfn E may 
contain also a smali amount of a of-form of Vitamin £, 
occurring as a minor constituent of an added substance. 

IDENTIFICATION 

[Notę—U se low-actinic glassware.] 

* A. 

Sample solution: Transfer an amount of Preparation, 
equivalent to 200 mg of alpha tocopherol, to a round- 
bottom, glass-stoppered, 250-mL fiask. Dissoke in 
50 mL of dehydrated alcohol, and reflux for I min, 
While the solution is boiling, add, through the eon- 
denser, 1 g of potassium hydroxide pellets, one at a 
time to avotd overheating, [CAUTiON—Wear safety 
goggles.] 

Continue refluxinq for 20 min, and without cooling add 
2 mL of hydrochTorit acid dropwise through the con- 
denser. [Notę—T his technique is essential to prevent 
oxidative action by air while the sample is in an alkafine 
medium*] 

Cool, and transfer the contents of the fiask to a 5GG~mL 
separator, rinsing the fiask with 100 ml eath of water 
and ether, and adding the rinsings to the separator. 
Shake vigorously, allow the layers to separate, and col- 
lect each of the two layers in individual separators. Ex- 
tract the aqueous layer with two 50-mL portions of 
ether, and add these extracts to the main ether extract. 
Wash the combined ether extraets with four 100-mL 
portions of water, then evaporate the ether solution on 
a water bath under reduced pressure or in an atmos- 
phere of nitrogen until about 7-8 mL remain. Complete 
the evaporation, removing the last traces of ether with¬ 
out the applieatton of beat. Immediatefy dissolve the 
residue in dehydrated alcohol, transfer to a 250-mL vo(- 
umetric fiask, and dilute with dehydrated alcohol to 
vo!ume, 

Analysis: To 10 mL of the Sample solution , add 2 ml of 
nitne acid with swirling, and heat at about 75° for 15 
min. 

Acceptance enterra: A bright red or orange color 
develops. 

« B. OPTICAL ROT ATI ON (781) 

Sample solution; A volume of the Sample solution from 
Identification test Ą equivalent to 100 mg of Preparation 
Analysis; Transfer the Sample solution to a separator, 
and add 200 mL of water. Extract first with 75 mL, then 
with 25 mL, of ether, and combme the ether extracts in 
another separator. To the combined ether extraots, add 
20 mL of a solution (1 in 10) of potassium ferrieyanide 
in sodium hydroxide solution (1 in 125), and shake for 
3 min. Wash the ether solution with four 50-mL por¬ 
tions of water, drscard the washings, and dry over an- 
hydrous sodium sulfate. Evaporate the dried ether solu- 
don on a water bath under reduced pressure or in an 
atmosphere of nitrogen until about 7-8 mL remain, 
then complete the evaporatlon, removing the last traces 


of ether without the appllcation of heat. Immediately 
dis$olve the residue In 5.0 mL of Isooetane, and deter- 
mlne the optical rotatlon uslng c as the number of g of 
total toco p nero Is, as determined in the Assay, In each 
100 ml of solution used for the test. 

Acceptance eriteria: The d-isomers have a spedfic rota- 
tlon of NLT +24°, The dl- fortns show essenttally no opti¬ 
cal rotation. 

• C. The retention time of the major peak of the Sample 

solution corresponds that of the Standard solution , as ob- 
tained in the Assay, 

ASSAY 

* Alpha Tocopherol 

[Notę—U se low-actinic glassware.] 

InternaI standard solution; TO mg/mL of sgualane in 
cyclohexane 

System suitability solution: 0.1 mg/mL each of USP Al- 
ha Tocopherol RS and USP Alpha Tocopheryl Acetate 
S in cycfohexane 
Standard solution; 10 mg/mL of USP Alpha Tocopherol 
RS in Internai standard solution 
Sample solution 

For the Preparation in frquid form: Dissoke a portion 
of Preparation in Internal standard solution to prepare a 
VEtamm E (d- or dTalpha tocopherol) solution with a 
nominał concentratton of 10 mg/mL. 

For the Preparation in solid form: Transfer a portion 
of Preparation, equivalent to 50 mg of alpha tocoph¬ 
erol, into a fiask suitable for refluxing. Add 5 mL of 
water, and heat on a water bath at 60° for 10 min. 

Add 25 mL of alcohol, and reflux for 30 min. Cool, 
and transfer to a separator with the aid of 50 mL of 
water and 50 mL ot ether. Shake vigorousiy, allow the 
layers to separate, and collect each layer in mdividuai 
separators. Extract the aqueous layer with two 25-mL 
portions of ether, combming the extracts with the 
odgina! ether layer. Wash the combined extract with 
one 25-mL portion of water, frlter the ether Solutions 
through 1 g of anhydrous sodium sulfate, and with the 
aid ofa stream of nitrogen evaporate the ether solu¬ 
tion on a water bath, controlled at a temperaturę that 
will not ca use the ether solution to boil over. Remove 
the Container from the water bath when 5 mL re- 
mams, and complete the evaporation without the ap- 
piication of heat. Dissolve the residue in Internal stan¬ 
dard solution to prepare a Vitamin E (d- or d/-a!pha 
tocopherol) solution with a nominał concentration of 
10 mg/mL, 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionizatfem 
Column: 0,25-mm x 30-m fused sfltca capillary, 
bonded with a 0.25-iam film of phase G2 
Temperatures 
Column: 280° 

Injection port: 290° 

Detector: 290" 

Carrier gas: Helium 
Flow ratę: 1 mL/min 
Split ratio: 100:1 
Injection vo!ume: 1 pL 
System suitability 

Sampies: Sysfem suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 3.5 between alpha tocopherol and 
alpha tocopheryl acetate, System suitability solution 
Re(ative standard deviation: NMT 2.0% for ratios 
of alpha tocopherol to internal standard peak re- 
sponses from replkate injections. Standard solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of Vitamin E (d- or d/-alpha 
tocopherol) Sn the portion of Preparation taken: 

Result = (Ru/Rs) x (G/Cu) x 100 

Ru - peak response ratio of alpha tocopherol to the 
interna! standard from the Sample salution 
= peak response ratio of alpha tocopherol to the 
interna! standard from the Standard solution 
C s = concentration of USP Alpha Tocopherol RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of Vitamin E as d- or dl- 
alpha tocopherol in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-l 20,0% of the labefed 
amount of Vi Lamin E as d- or df-alpha tocopherol 
(C^HsoO*) 

Alpha Tocopheryl Acetate: Proceed as directed in the 
Assay for Alpha Tocopherol . For the Standard solution and 
Sample solution , substitute alpha tocopheryl acetate for 
alpha tocopherol, and substitute USP Alpha Tocopheryl 
Acetate RS for USP Alpha Tocopherol RS, 

Acceptance criteria: 95.0%-l 20.0% 

Alpha tocopheryl Acid succinate 
Internal standard solution, System suitability solution, 
Chromatographic system, System suitability, and 
Analysis: Proceed as directed in the Assay for Alpha 
TocopheroL 

Standard solution: Transfer 30.0 mg of USP Alpha 
Tocopheryl Acid Succinate RS into a 20-mL viai. Add 
2.0 mL of methanol, TO mL of 2,2-dimethoxypropane, 
and OJ mL of hydrochloric add to the vial. Cap tightly, 
and son i ca te. Mow to stand in the dark for 1 h ± 5 
min. Remove from the dark, uncap, and evaporate just 
to dryness on a steam bath with the aid of a stream of 
nitrogen. Add 3.0 mL of Internal standard solution , and 
mix on a vortex mixer to dissolve. 

Sample solution 

For the Preparation in liqułd form: Transfer a portion 
of Preparation, equivalent to 30.0 mg of VI ta min E ( d - 
or d/-alpha tocopheryl add succinate), into a 20-mL 
vial. Add 2.0 mL of methanol, 1.0 mL of 2,2-drmethox- 
ypropane, and 0.1 mL of hydrochloric acid to the viaL 
Cap tightly, and sonicate, Allow to stand in the dark 
for 1 h ± 5 min. Remove from the dark, uncap, and 
evaporate just to dryness on a steam bath with the aid 
of a stream of nitrogen. Add 3.0 mL of Internal stan¬ 
dard solution , and mix on a vortex mixer to dissołve. 
For the Preparation in solid form: Transfer a portion 
of Preparatton, equivalent to 30 mg of Vitamin E (d- or 
dl -alpna tocopheryl acid succinate), into a fiask suttable 
for refluxing. Add 5 mL of water, and heat on a water 
bath at 60" for 10 min. Add 25 mL of alcohol, and 
reflux for 30 min. Cool, and transfer to a separator 
with the aid of 50 mL ot water and 50 mL of ether. 
Shake vigorously, allow the layers to separate, and col- 
lect each fayer in lndividuai separators. Extract the 
agueous layer with two 25-mL portions of ether, com- 
bining the extracts with the original ether layer. Wash 
the combined extract with one 25-mL portion of 
water, Hlter the ether Solutions through 1 g of anhy- 
drous sodium sulfate, and with the aid of a stream of 
nitrogen evaporate the ether solution on a water bath, 
controlled at a temperaturę that will not cause the 
ether solution to boil over. Remove the Container from 
the water bath when 5 mL remains, Guantitatively 
transfer the remains into a 20-ml vial, and complete 
the evaporation without the application of heat. Add 
2,0 mL of methanol, 1.0 mL of 2,2- dimethox- 


ypropane, and OJ mi of hydrochloric acid to the vial. 
Cap tightly, and sonicate, Allow to stand in the dark 
for 1 h ± 5 min. Remove from the dark, uncap, and 
evaporate just to dryness on a steam bath with the aid 
of a stream of nitrogen, Add 3,0 mL of internal stan¬ 
dard solution, and mtx on a vortex mlxer to dissolve. 
Acceptance criteria: 95.G%^T2G.0% 

5PECIFIC TESTS 

* AciDUY (for liguid forms of Vitamin E Preparation) 

Diluent: Alcohol and ether (1:1), neutralized to phenol- 
phthalein with OJ N sodium hydroxide 
Sample solution: Dissolve 1 g of Preparation in 25 mL 
of Diluent, 

Analysis: To 25 mL of the Sample solution , add 0.5 mL 
of phenolphthalein TS, and titrate with 0J0 N sodium 
hydroxide until the solution remains faintly pink after 
shaking for 30 s. 

Acceptance criteria: NMT 1.0 mL of 0J0 N sodium 
hydroxide is required. 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers, 
protected from iight. Protect Preparation containing d - or 
dZ-afpha tocopherol with a blanket of inert gas. 
a Labeling: Labę! it to indicate the Chemical form of Vita- 
min E present, and to indicate whether the d- or the dl- 
form is present, excluding any different forms that may 
be introduced as a minor constituent of the vehide, Des- 
ignate the quantrty of Vitamin E present, 

* USP reference standards (11) 

USP Alpha Tocopherol RS 

USP Alpha Tocopheryl Acetate RS 

USP Alpha Tocopheryl Acid Succinate RS 


Voriconazole 



CisHuFiNjO 349.31 

4-Pyrimidineethanol, ot-(2,4-difluorophenyl)-5-fluorO'^ 
methyl-a-(1 H-l ,2,4-triazol-1 -ylmethylK ( aR,pS )-; 
(a/?,/35)-a-(2,4-Difluorophenyl)-5 Jluoro-/?-methyl-a-{1 FM,2, 
4-triazoM -yImethyl)“4-pyrimidineethanol [137234-62-9], 

DEFINITION 

Voriconazole contains NLT 97.5% and NMT 102.0% of Vor- 
iconazole (C^HuFjNbO), calcufated on the anhydrous and 
solvenNfree basis. 

IDENTIFICATION 

• A. IMFRARED ABSORPTiON (197K) 

• E. The retention time of the major peak of the Sample 

solution corresponds to that of System suitability solution 
A, as obtained in the test for Voriconazole Related Com- 
pound 

ASSAY 

• Procedurę 

Buffer: 1.9 g/L of ammonium formate in water. Adjust 
with formie acid to a pH of 4.0. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(15:30:55) 




Standard solution: 25 jig/mL of USP yoriconazole RS in 
Mobile phase. [Notę—S onicate to di$solve, if necessary.] 
Sample solution: 25 pg/mL of yoriconazole in Mobile 
phase. [Notę-S onicate to dissolve, if necessary.] 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 256 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection size: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tai ling factor: NMT 2.0 
Column effidency: NLT 3500 theoretical piates 
Relative standard deviation: NMT 1.0% 

Anaiysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of yoriconazole (C^HuFiNsO) 
in the portion of Voriconazofe takcn: 

Result - (fufrs) x (Ci/Cy) x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Q = concentration of USP Yoriconazole RS in the 
Standard solution (tig/mL) 

Cu - concentration of yoriconazole in the Sample 
solution (|ig/mt) 

Acceptance crtteria: 97.5%-TG2.0% on the anhydrous 
and solvent-free feasis 

IMPURITIES 


Delete the foftowing: 

** Heavy Metals, Method II (231): NMT 10 ppm* <omc& *. 

Jan^OTS) 

• Residue on fGNiTiON (281); NMT 0,1% 

• VORICONAZOLE RELATED COMPOUNDS C AND D 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

System suitability solution: 0.25 pg/ml of USP Vor- 
fconazole RS 

Standard solution: 2,5 pg/mL each of USP Yon 
iconazole RS, USP Voriconazole Reiated Compound C 
RS, and USP Voriconazofe Related Compound D RS in 
Mobile phase , [NOTĘ—Sonicate to di$solve, if necessary.] 
Sample solution: 500 ng/mL of Voriconazale in Mobile 
phase. [Notę—S onicate to dissolye, if necessary.] 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability rcguircments 

Tailing factor: NMT 2.0 for the yoriconazole peak, 
Standard solution 

Column effidency: NLT 3500 theoretical piates for 
the yoriconazole peak, Standard solution 
Relative standard deyiation: NMT 10.0%, System 
suitability solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of vodconazole related com¬ 
pound C ano yoriconazole related compound D in the 
portion of Yoriconazole taken: 

Result = (r u /r s ) x (Cs/Cu) x 100 

r y = peak response of yoriconazole related 
compound C or yoriconazole related 
compound D from the Sample solution 


rs = peak response of voriconazole related 
compound C or yoriconazole related 
compound D from the Standard sofution 

Cj = concentration of USP Yoriconazole Related 
Compound C RS or USP Yoriconazole 
Related Compound D RS in the Standard 
solution (pg/mL) 

Cu - concentration of Yoriconazole in the Sample 
solution (pg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of yoriconazole taken: 

Result = (r^/rj) x (C s /t y ) x 100 

ru ~ peak response of any individual impurity from 
the Sample solution 

r s = peak response of yoriconazole from the 
Standard solution 

C s ^ concentration of USP Voriconazole RS in the 
Standard solution (pg/mL) 

Cu - concentration of Yoriconazole in the Sample 
solution (jig/mL) 

Acceptance criteria: See Table L 


Table 1 


Name 

Refative 

Retent ion 
Time 

Acceptance 

Criteria, 

NMT 

Voriconazole related 
compound O 

0,26 

0,2 

Vcriconazole related 
compound O b 

0.61 

0.1 

Voricanazole 

1.0 

_ 

Ary unspecified impuri- 
tv c 


OJ 

Total imourities' 1 


0.5 


4 HZ, 4 f I uoropheriy I )-2-( 1HJ, 2,4 ^riazoM -y[)ethanone. 

* (2 fi5,3 Sfl)- 2-(2,4-Dłfluorophenyl)-3-(pyri m itfi 1 -(1 tfJ ,2,4-łriazaM ■ 

yl)butan-2-0l. 

c Otsregarti peaks less than 0.05%. 

d Indude yoriconazole related compound B and yoriconazole related conv 
po jnd F. 

* YORICONAZOLE RELATED COMPOUND F 

Sodium hydroxide solution: 470 g/L of sodłum hy- 
droxide in water 

Mobile phase: Methanol, water, and Sodium hydroxide 
solution (500:1500: 0.1 75). [NOTĘ—Minimize the car- 
bonate formation in the Mobile phase by degassing 
methanol and water before mixing.] 

Suppressant solution: 12 mM of sulfuric acjd in water 
Chloride stock solution: 85 ttg/mL of sodium chloride 
in water 

Standard stock solution: 250 pq/mL of USP Vor~ 
iconazole Related Compound F RS. Dissolve in 50% ul 
the finał volume with methanol, and dilute with Mobile 
phase to yolume. 

Standard solution: 5 pg/mL of USP Voriconazole Re¬ 
lated Compound F RS from the Standard stock solution 
in a mixture of methanol and Mobile phase (50:50) 
System suitability solution A: 5 pg/mL of USP Vor- 
iconazole Related Compound F RS from the Standard 
stock solution and 1.7 pg/mL of sodium chloride in a 
mixture of methanol and Mobile phase (50:50) 

System suitability solution B: 2.5 pg/mL of USP yor¬ 
iconazole Related Compound F RS from the Stondard 
solution in Mobile phase 

Sample solution: 5 mg/mL of Yoriconazole. Dissolye in 
50% of the finał yolume with methanol, and dilute with 
Mobile phase to volume. 
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Chromatographk system 
(See Chromatogropny (621), System Suitability.) 

Modę: lon chromatography/LC 
Detector: Conductivity witn anion suppressor 
Column: 4-mm x 5-cm guard column and 4-mm x 
25-cm anaJytical column; both packing L46 
Column temperaturę: 40° 

Flow ratę: 1 ml/min 

Flow ratę (for anion suppressor): 2 mL/min 
Injection size: 20 \xl 
System suitability 

Sam pies: System suitability soiution A and System suita - 
bility soiution B , 

[NOTĘ—-The relative retention times for acetate lon (for 
Information only), voriconazole related compound F, 
and chloride ion are 0.47, 1.0, and 1.5, respectkely.] 
Suitability regulrements 

Resoiution: NLT 3.5 between the voriconazole re¬ 
lated compound F and chloride peaks, System suitabil¬ 
ity soiution A . 

Tailing factor: NMT 2.0, System suitability soiution B 
Relative standard deviation: NMT 10.0%, System 
suitability soiution B 

Analysis , , _ 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of vortconazole related com¬ 
pound F in tne portion of Vbriconazole taken: 

ResuR = (rJn) x (Cs/Cu) x 100 


r u - peak response of voriconazole related 
compound F from the Sample soiution 
^ - peak response of voriconazo(e related 

compound F from the Standard soiution 
C s = concentration of USP Vortconazole Related 
Compound F RS in the Standard soiution 
(jig/mL) 

C u = concentration of Voriconazole in the Sample 
soiution (pg/rnL) 

Acceptance criteria: NMT 0.1% 

V ORICO M AZ OLE RELATED COMPOUND B 

Initialiy dissoke the Standard and sample matenals in 
4% of the finał volume of acetonitrile. 

Buffer: 0,8 g/L of ammonium acetate. Adjust with gla- 
dal acetic acid to a pH of 5.0. 

Mobile phase: Acetonitrile and Buffer (18:82) 

System suitability soiution A: 500 pg/mL of USP Vor- 
iconazole RS and 2.5 pg/mL of USP Voriconazole Re¬ 
lated Compound B in Mobile phase. 

System suitability soiution B: 0.25 pg/mL of USP Vor- 
tconazole Related Compound B RS in Mobile phase 
Standard soiution: 2.5 pg/mL of USP Voriconazo[e Re¬ 
lated Compound B RS in Mobile phase 
Sample soiution: 500 pg/mL of Voriconazole in Mobile 
phase . 

chromatographk system 
(See Chromatogropny (621 >, System Suitability *) 

Modę: LC 


Detector: UV 256 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L45 
Column temperaturę: 30° 

Flow ratę: 1 ml/min 
Injection size: 20 pt 
System suitability 

Samples: System suitability soiution A and System suita - 
bility soiution B 

[NOTĘ— J The relative retention times for vonconazole and 
voriconazole related compound B are 1 >0 and 1.4, 
respectiveiy.j 
Suitability reguirements 

Resoiution: NLT 4,0 between the voriconazole and 
voriconazole related compound B peaks. System su/fo- 
bility soiution A 


Tailing factor: NMT 2.0 for the voriconazole related 
compound B peak, System suitability soiution A 
Relative standard deviation: NMT 10.0%, System 


suitability soiution B 

Analysis . 

Samples: Standard soiution and Somp/e soiution 
Calculate the percentage of voriconazote related com¬ 
pound B in tne portion of Voriconazole taken: 


Result = (r v /r$) X (Q/ Cu) x 100 

r u - peak response of vońconazole related 
compound B from the Sample soiution 
rs - peak response of voriconazole related 

compound B from the Standard soiution 
Cj = concentration of USP Voriconazole Related 
Compound B RS in the Standard soiution 
(pg/mL) 

Cu ~ concentration of Vbriconazole in the Sample 
soiution (pg/mL) 

Acceptance criteria: NMT 0.2% 


SPECIFIC TESTS 

o Bacterial Endotokins Test <85>: Where the tabel States 
that Voriconazote is sterile or that it must be subjected to 
further processing during the preparation of Injectable 
dosage forms, it contains NMT 0.2 USP Endotoxin Units/ 
mg of vonconazole, 

« Sterility Tests <71): Where the label States that Vor- 
iconazole is sterile, it meets the requirements. 

* WATER DETERMINATION, Method I (921): NMT 0.4% 


ADDITIONAL REQUłREMENT5 

■ PACKAGING and Storage: Preserve in well-closed contam- 

ers, and storę at room temperaturę. 

■ Labeung: Where it is intenaed for use in preparing in¬ 

jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

<■ USP Reference Standards <11) 

USP Endotoxin RS 
USP Voriconazole RS 

USP Voriconazole Related Compound B RS 
(25,3 R)-2*(2,4-Difluorophenyl)- 3 -(5-fluoropyri midin- 
4-yi)-l-(l H-1,2,4-triazol-1 -yl)butarv2-ol. 

Ci^HhFjNsO 349.31 
USP Voriconazole Related Compound C RS 
1 -(2,4-Difluorophenyl)-2-(1 FM ,2,4-triazol-l -yl)ethanone. 
CvoH?N}OFa 223.18 
USP Voriconazole Related Compound D RS 
(2R5 / 35R)’2-(2 # 4-Difluorophenyl)-3-{pyrimidin-4-yl)- 
1 ^(1 H-1,2,4-triazoll *yl)butan-2-oL 
CuHuFaNiO 331.32 
USP Voriconazo1e Related Compound F RS 
({1 R5,45R)^7,7-DImethyl-2-oxobicydo|2.2.13hept- 
1-yl}methanesulfonic acid. 

CJUO 4 S 232.30 


Voriconazole Compounded Ophthalmic 
Soiution, VeterBnary 

DEF1NHTEON 

Voriconazole Compounded Ophthalmic Soiution, Vetennary 
contains NLT 90,0% and NMT 110,0% of the labeled 
amount of voriconazole (CuHmFiNsO), 

Prepare Voriconazoie Compounded Ophthalmic Soiution, 
Veterinary lOmg/mL as follows (see Pharmaceutical Com- 
pounding—Sterile Preparations (797)). 





Voricona 2 ole for Injection 3 equivalent to 

200 ma 

Sodium Chloride Injection (0.9%), a sufficient 
auantity to make 

20 mL 


* V-Fend 200-mg injection, Pfizer, Inc., Crolon, CT. 


Reconstitute Voriconozole for Injection with Sodium Chloride 
Injection (0.9%) to bring to a finał volume of 20 mL 
[Notę—M ay reconstitute according to package insert to 
achieve a 10-mg/mL solution.] Shake welł until a elear 
solution is achieved. Aseptically draw up into stenie unit- 
dose 1-mL syringes. 

ASSAY 
* Procedurę 

Solution A: 30 mM monobasic sodium phosphate ad- 
justed with phosphoric acid to a pH of 4.0 
Mobile phase: Methanol, acetomtrile, and Solution A 
(30:15:55). Pass through a PTFE frlter of 0,45-jim porę 
size. 

Standard solution: 0.25 mg/ml of yoriconazole pre- 
pared from USP Voriconazole RS in Mobile phase . Soni- 
cate for about 5 min to dissolye. 

Sample solution: Transfer 250 pL of Ophthalmic Sofu- 
tion, Yetennary into a 10-ml volumetrie fiask, dilute 
with Mobile phase to volume, and mix well to dissolve. 
Protecl from liqht. 

Chromatograpnic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 256 nm 

Column: 3.9-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Ffow ratę: 1.0 m L/min 
Injection volume: 10 \il 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for voriconazole is about 4.2 
min,] 

Suitability reguirements 
Tailing ractor: NMT 2.0 

Relatlve standard deviatron: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of vor- 
iconazole (Ci6H T .ibNsO) in the portion of Ophthalmic 
Solution, Yeterrnary taken: 


r u ~ peak response of voriconazole from the 
Sample solution 

r* = peak response of vortconazole from the 
Standard solution 

Cs = concentration of voriconazole in the Standard 
solution (mg/mL) 

Cu = nominał concentration of voriconazole in the 
Sample solution (mg/mL) 

Acceptance criterra: 90.0%-1 10.0% 

SPECJFIC TESTS 

- pH (791): 5.7-6,7 

* STERILITY Tests (71): It meets the requfrements when 
tested as directed in Test for Sterility of the Product to be 
Examined f Membranę Filtration , 

* Particulate Matter in Ophthalmic Solutions (789): It 
meets the reguirements. 

ADDIT10NAL REQUIREMENTS 

* Packaging and Storage: Package in stenie unit-dose 

1-mL syringes. Storę at 2°-8 a . 

* Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored at 2 g -8°. In the ab- 
sence of passing a sterility test, the storage period at cold 
temperaturę for iow-Risk tevel CSPs applies (see Pharma- 
ceutical Compounding—Stenie Preparations {797), CSP Mi- 
crobial Contamination Risk Levefs). 

* Labeling: Label it to indicate that it is for vetennary use 

only. Label it to State that this is a single-dose Container 
intended for use in the eye and to not use jf a predpitate 
is present. Label it with a waming that it is not for injec¬ 
tion. Label it to State the Beyond-Use Dale. 

* USP Reference Standards (11) 

USP Yoriconazole RS 


Result = (r u frj) x (Cj/Q/) x 100 
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Warfarm Sod i nam 



Ci 9 H 15 Na0 4 330.31 

2rf-1 -Benzapyran-2-one, 44iydroxy-3-(3-QXG-1 - 
phenylbutyl)-, sodium salt; 

3-(a-Acetony]benzyl)-4-hydroxycoumarm sodium salt 
[129-06-6]. 

DEFBNITION 

Warfarin Sodium is an amorphous solid or a crystalline clath- 
ratę. The crystalline form consists principally of warfarin 
sodium ana isopropyl alcohol In a 2:1 molecular ratio. It 
contains NLT 8.0% and NMT 8.5% of isopropyl alcohol. 
Warfarin Sodium contains NLT 97.0% and NMT 102.0% 
of warfarin sodium (CTsH^NaCh), ealculated on the anhy- 
drous basis for the amorphous form or on fhe anhydrous 
and isopropyl alcohol-free basis for the crystalline form* 

IDENTIFICATION 

* A. IfNfRARED ABSORPTiON (197K) 

Sample; Dissolve 100 mg in 25 mL of water, and adjust 
with hydrochloric add to a pH of less than 3, using 
short-range pH indlcator paper. Stir the mixture, and 
allow the precipitate to coagulate* Filier the mixture, 
wash the precipitate with four, 5-mL portións of water, 
and dry under yacuum over phosphorus pentoxide for 

4 h* Use the warfarin obtained. 

Standard: Use U5P Warfarin RS. 

* B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C 

Methoxyphenylacetk reagent: Dissolve 2.7 g of meth- 
oxyphenylacetic add In ó mL of 10% tetramethylammo- 
nium hydroxide agueous solution, and add 20 mL of 
absolute alcohol. 

Diluted ammonia: DI lute 41 g of ammonium hydroxlde 
with water to 100 mL. 

Ammonium carbonate solution: 158 mg/mL of ammo¬ 
nium carbonate in water 

Sample solution: D[ssolve 30 mg of warfarin sodium in 
0.5 mL of water. 

Analysis: Add 1.5 ml of Methoxyphenyiacetic reagent in 
the Sample solution, and cool in Ice water for 30 min. 
Acceptance criteria: A yoluminous, white, crystalline 
precipitate is formed. Place in water at 20° and stir for 

5 min. The precipitate does not disappear* Add 1 mL of 
Diluted ammonia. The precipitate dissolyes completely. 
Add 1 mL of Ammonium carbonate solution. No precipi¬ 
tate is formed* 

ASSAY 

® Procedurę 

Buffer: Transfer 1.3óg of monobasic potassium phos- 
phate to a 200-mL yolumetric fiask, and drssolve in 
50 mL of water. Add 39.1 mL of 0.2 N sodium hydrox- 
Ide, and dilute with water to volume. Adjust with so¬ 
dium hydroxide or phosphorlc add to a pH of 7.4 ± 

0 . 1 . 

Mobile phase: Methanol, gfadal acetic add, and water 
(64:1:36) 

Standard stock solution: 0.376 mg/mL of USP Warfarin 
RS prepared as follows. Transfer USP Warfarin RS to a 
suitable yolumetric fiask, and disso!ve in 0.1 N sodium 
hydroxide equivalent to 39% of the finał volume. Add 
0.2 M monobasic potassium phosphate, equjvalent to 


25% of the finał volume, and dilute with water to 
volume. 

Standard solution: Transfer 5 mL of Standard stock solu¬ 
tion and 15 mL of Buffer Into a conical fiask, and mix* 
Sample stock solution; 0.4 mg/mL of Warfarin Sodium 
prepared as foflows. Transfer 100 mg of Warfarin So¬ 
dium, accurately weighed, to a 250-mL yolumetric fiask, 
and dissolve in 97.8 mL of 0.1 N sodium hydroxide. 

Add 62.5 mL of 0.2 M monobasic potassium phos¬ 
phate, and dilute with water to yofume. 

Sample solution: Transfer 5 mL of Sample stock solution 
and 15 mL of Buffer into a conical fiask, and mix* 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1.4 mL/mIn 
Injection volume; 20 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard devration: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of warfarin sodium 
(C 19 Hi 5 Na0 4 ) in the portion of Warfarin Sodium taken; 

Result = (fy/fs) x (Cs/G) x (MrifMri) x 100 

r u = peak response of warfarin from the Sample 
solution 

rs - peak response of warfarin from the Standard 
solution 

Q = concentration of USP Warfarin RS in the 
Standard solution (mg/mL) 

G “ concentration of Warfarin Sodium in the 
Sample solution (mg/mL) 

M r i “ molecular weight of warfarin sodium, 330.31 
M rZ - molecular weight of warfarin, 308.33 
Acceptance criteria: 97.0%-102*0% on the anhydrous 
basis for the amorphous form or on the anhydrous and 
isopropyl alcohol-free basis for the crystalline form 

BMPUMTIES 


Delete the following: 

Heavy Metals (23T) 

Sample: Dissolve 4.0 g in 45 mL of water, add 5 ml of 
glacial acetic add, stir until the precipitate agglomer- 
ates, fi [ter, and use 25 ml of the filtrate, using glacial 
acetic add, if necessary, to make the pH adjustment. 
Acce pl a n ce c ri te ri a: N MT 10 p p m • i i bj 

* Organic Impurities 

Diluent: Methanol and water (25:75) 

Mobile phase: Acetonitrile, glacial acetic actd, and 
water (32:1 ;68) 

Standard stock solution: 0.12 mg/mL each of USP 
Warfarin RS and USP Warfarin Related Compound A RS 
prepared as foflows* Transfer USP Warfarin RS and USP 
Warfarin Related Compound A RS to a suitable vo!umet- 
ric fiask, and add 0.1 N sodium hydroxide and metha- 
nol equivalent to 2% and 25% of the finał volume, re~ 
spectiyely* Dilute with water to volume. 

Standard solution: 2.4 pg/mL each of USP Warfarin RS 
and USP Warfarin Related Compound A RS in Diluent, 
from Standard stock solution 

Sample solution; 0.8 mg/mL of Warfarin Sodium In 
Diluent 

System suitability solution: 2*4 pg/mL of USP Warfarin 
Related Compound A RS and 0*8 mg/mL of Warfarin 
Sodium in Diluent prepared as follows. Transfer 0.5 mL 
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of Standard stock sotution to a 25-mL vo!umetric fiask 
and dilute with Sampie solution to volume. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-cm; packing L10 

Column temperaturę: 35° 

Flow ratę: 1,5 mL/mtn 
injection volume: 50 \il 

Run time; NLT 2 times the retentfon time of the war¬ 
fann peak 
System suitability 

Sampfes: Standard soiutiomnó System suitability 
solution 

Suitability regutrements 

Resolution: NLT 3 between warfarin and warfarin re- 
lated compound A peaks, System suitability solution 
Relatlve standard devlation: NMT 5.0%, Standard 
solution 
Analysis 

Samples; Stundutd solution and Sampie solution 
Calculate the percentage of Alice'$ ketone (sodium salt 
of warfarin related compound A) in the portion of 
Warfarin Sodium taken: 

Result - (r u frs) x (Cj/Cu) x (Ki/Ma) x 100 

ru = peak response of warfarin related compound A 
from tne Sampie solution 

r s - peak response of warfarin related compound A 
from tne Standard solution 
Q ~ concentration of USP Warfarin Related 

Compound A RS in the Standard solution 
(mg/ml) 

Cu = concentration of Warfarin Sodium in the 
Sampie solution (mg/mL) 

Mn - molecular weight of Allce's ketone, 286.30 
M r > = molecular weight of warfarin related 
compound A, 264.33 

Calculate the percentage of any other individual 
impurity in the portion of Warfarin Sodium taken: 

Result = (rufr s ) x (QfC v ) x (Hi/M,*) x(1/f) x100 

ru - peak response of any other mdividual impurity 
from the Sampie solution 

Cs = peak response of warfarin from the Standard 
sofa tton 

Cs = concentration of USP Warfarin RS in the 
Standard solution (mg/mL) 

Cy - concentration of Warfarin Sodium in the 
Sampie solution (mg/ml) 

M r j = molecular weight of warfarin sodium, 330.31 
M r2 = molecular weight of warfarin, 308.33 
f = relative response factor for each rndMduaf 
impurity (see Tobie 1) 

Acceptance criteria 

lndividual impurities: See Table L Dfsregard any im- 
purity peak less than 0.06%, 


Tobie 1 


Name 

Relatiye 

Retention 

Time 

Relatiye 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

4-Hyd roxycou m a ri n a 

0.4 

2.0 

0.3 

Benzaf aceton e 1 * 

0.6 

2.0 

0.3 

Warfarin 

1.0 

— 

— 


J 4-Hydroxy-2H-chromen-2.one. 
b {£M-Phenylbut-3-en-2-one. 

c Sodium sak of warfarin rdated compound A; 3-{o-Hydro?(yphenyl}^^ 
p heny I -2 -cyclohexen- 1 -one sodiu m saft. 


Table 1 ( Continued ) 


Name 

Relatiye 

Retention 

Time 

Relatiye 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT (%1 

Alice's ketone* 

1.2 

1.0 

0.3 

Any individual 
unspedfied impurity 

— 

1.0 

0.10 

Total impurities 

— 

— 

1.0 


* +-Hydroxy-2//-chromen-2-one, 

* (£)-4-Phenylbut-3-en*2-one, 

ę Sod tum salt of warfarin related compound A; 3-(o-Hydroxypheriyl}-5- 
phenyl-2-cydofoexerł-l -one sodium salt. 

SPECIFIC TESTS 

* ISOPROPYL Alcohol Content (CRYSTAUINE clathrate 
FORM) 

Internal standard solution: Transfer 1.0 ml of n-propyl 
alcohol into a 100-mL volumetric fiask, and dilute with 
water to volume. 

Standard stock solution: 1 5.7 mg/mL of isopropyl al¬ 
cohol in water 

Standard solution: 0.157 mg/mL of isopropyl alcohol 
in water prepared as folfows. Transfer 1 mL of Standard 
stock solution and 2,0 ml of Internal standard solution to 
a 100-mL yolumetric fiask, and dilute with water to 
vo!ume. 

Sampie solution: 1.85 mg/mL of Warfann Sodium in 
water prepared as follows. Dissolve 185 mg of Warfarin 
Sodium in a 100-mL volumetnc fiask, add 2.0 mL of 
Internat standard solution , and dilute with water to 
volume. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: Flame rontzation 

Column: 30-m x 0.32*mm; 1.8-pm coating of G43 
Tempera tu res 
Injection port: 210° 

Detector: 280° 

Column: See Tobie 2. 


Table 2 


JnitłaJ 

Temperaturę 

n 

Temperatura 

Ramp 

r/mini 

Finał 

Temperaturę 

n 

Hołd TTme at 
Finał 

Temperaturę 

(min) 

50 

0 

50 

4 

50 

25 

200 

4 


Carrier gas: Helium 
Flow ratę: 5.0 mL/min 
Injection volume: 1 pL 
Injection type: Split ratio, 5:1 
System suitability 
Sampie: Standard solution 

[Notę— The relative retention times for isopropyl alcohol 
and n-propyl alcohol are about 1.0 and 1.4, 
respectively.] 

Suitability requirements 

Resolution: NLT 2,0 between n-propyl alcohol and 
isopropyl alcohol 

TaiJing factor: NMT 2.0, Isopropyl alcohol peak 
Refative standard deviation: NMT 2.0%, peak re¬ 
sponse ratio of isopropyl alcohol to n-propyl alcohol 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of isopropyl alcohol m the 
portion of Warfarin Sodium taken: 

Result = (ftj/Rs) x (Cs/Cu) x 100 


USP Monographs 






















Ru - peak response ratio of isopropyf alcohol to n- 
propyl alcohol from the Sample solution 
Ri = peak response ratio of isopropyl alcohol to n- 
propyl alcohol from the Standard sotution 
Cs = concentration of isopropyl alcohol in the 
Standard sotution (mg/mL) 

Cu - concentration of Warfarin Sodium in the 
Sample sotution (mg/mL) 

Acceptance criteria: 8.G%-8,5% 

* PH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 7,2-83 

• Water Determinahon, Method t (921): NMT 4.5% for 

the amorphous form; NMT 03% for the crystalline clath- 
ratę form 

• Absorbance im Alkaline Solution 

Sample: 125 mg/mL in sodium hydroxide solution (1 in 
20), Pass through a membranę filter. 

Blank: Sodium nydroxide solution (1 in 20) 

Analysis: Determine the absorbance of the solution in a 
1-cm celi at 385 nm, with a suitable spectrom eter, 
within 15 min. 

Acceptance criteria: NMT 0,1 

ADDITIONAL R£QUIREMENTS 

* Packacinc amo Storage: Preserve in well-closed, Jight- 

resistant containers, 

• Labeling: Labei it to indicate whether it is the amor* 

phous or the crystalline form. 

* USP Reference Standard; (11) 

USP Warfarin RS 

USP Warfarin Related Compound A RS 
3*(o-Hydroxyphenyl)3-phenyl-2-cyclohexen-1-one. 
CiaHi«0 2 26433 


Warfarin Sodium for Injection 

DEFINmON 

Warfarin Sodium for Injection is a stenie, freeze-dried mix- 
ture of Warfarin Sodium and suitable added substances, It 
contains NLT 95,0% and NMT 105.0% of the labeled 
arnounL of warfarin sodium (C^H^NaO.i). It may contain 
a suitable buffer. 

IDENTIFICATION 

* A. iNFRARED ASSORPTION (197K) 

Sample: Dissolve 100 mg in 25 mL of water, and adjust 
with hydrochloric acid to a pH of less than 3, using 
shorl-range pH indicator paper. 5tir the mixture, and 
allow the predpitate to coagulate. Filter the mixture. 
Wash the predpitate with four 5-mL portions of water, 
and dry under vacuum over phosphorus pentoxide for 
4 h. Use the warfarin obtained. 

Standard: Use USP Warfarin RS. 

* B. The retention time of the major peak ot the Sample 

sotution corresponds to that of the Standard sotution , as 
obtained in the Assoy, 

ASSAY 

* Procedurę 

Buffer: Transfer 136 a of monobaslc potassium phos- 
phate to a 200-mL vólumetric fiask, and dissolve in 
50 mL of water. Add 39.1 mL of 0,2 N sodium hydrox- 
ide, and dilute with water to volume, Adjust with so¬ 
dium hydroxide or phosphoric acid to a pH of 7.4 ± 

OJ, 

Mobile phase: Methanol, glacial acefic add, and water 
(64:1:36) 

Standard stock solution: 0.94 mg/mL of USP Warfarin 
RS prepared as follows, Transfer USP Warfarin RS to a 
suitable volumetric fiask, and dissolve in 0.1 N sodium 
hydroxide equivalent to 39% of the finał volume. Add 


0.2 M monobasic potassium phosphate, equivalent to 
25% of the finał volume, and dilute with water to 
volume. 

Standard solution: Transfer 5 mL of Standard stock solu¬ 
tion into a 50-mL volumetric fiask, and dilute with Buffer 
to vo!ume. 

Sample sof u tion: Nominally 0.1 mg/mL of warfarin so¬ 
dium in Buffer prepared as follows, Dissolve the con- 
tents of NLT 10 containers of Warfarin Sodium for InjeC' 
tion in Buffer. 

Chromatographic system 

{See Chromatography { 621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; packing 17 
Ffow ratę: 1,4 mL/min 
injection volume: 20 pL 
System suitability 
Sample: Standard sotution 
Suitability reguirements 
Relative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard sotution a nd Sampte sotution 
Calculate the percentage of the labeled amount of war¬ 
farin sodium (C^HisNaO.t) in the portion of Warfarin 
Sodium for Injection taken: 

Result - (ru/r s ) x (C s fCy) x x 100 

r y = peak response of warfarin from the Sompie 
sotution 

r* = peak response of warfarin from the Standard 
sotution 

Cs - concentration of USP Warfarin RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of warfarin sodium in 
the Sample solution (mg/mL) 

Mrt = molecular weight of warfarin sodium, 33031 
M f j = molecular weight of warfarin, 30833 
Acceptance criteria: 95.0%-105,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
requirements 

IMPURIT1ES 


De te te the fotfowing: 

Heavy Metals (231) 

Sample: Dissolve 4.0 g in 45 ml of water, add 5 mL of 
glacial acetic acid, stff until the predpitate agglomer- 
ates, filier, and use 25 mL of the filtra te, using glacial 
acetic acid, if necessary, to make the pH adjustment. 
Acceptance criteria: NMT 10 ppm# (oukw i.j fl n-MW) 

• Organec Empurities 

Diluent: Methanol and water (25:75) 

Mobile phase: Methanol, tetrahydrofuran, glacial acetic 
add, and water (53:1:1:47) 

Standard stock solution 1; 0.126 mg/mL of USP War* 
farin RS prepared as follows. Tran$fer~USP Warfarin RS 
to a suitable volumetric fiask, and add OJ N sodium 
hydroxide and methanol equtvalent to 2% and 25% of 
the finał volume, respectively. Sonicate to disso!ve. Di¬ 
lute with water to volume. 

Standard stock solution 2: 2.4 pg/mL of USP Warfarin 
RS in Diluent from Standard stock sotution 1 
Standard solution: 1,2 pg/mL of USP Warfarin RS in 
Diluent from Standard stock solution 1 
System suitability stock solution 1: 0.24 mg/mL of 
USP Warfarin Related Compound A RS In methanol 
System suitability stock solution 2: 2,4pg/mL of USP 
Warfarin Related Compound A RS in Diluent from Sys¬ 
tem suitability stock solution 1 




System suitability solution: 1,2 ng/mL of each of USP 
Warfarin RS and USP Warfarin Related Compound A RS 
in Diluent from Standard stock solution 2 and System 
suitability stock solution 2 

Sarn ple solution; Nominally equivalent to 0,5 mg/mL 
of warfarin sodium in Diluent prepared as follows. Trans¬ 
fer the contents of NLT 10 vials of Warfarin Sodium for 
Injection into a suitable volumetric fiask, dissolve, and 
dilute with Diluent to volume t 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; packing L11 

Column temperaturę: 35 fi 

Flow ratę: 1.5 mL/min 

Injection volume: 100 pL 

Run time: NLT 4 times the retention time of warfarin 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ— The relative retention times for warfarin and 
warfarin related compound A are about 1.0 and 1 A, 
respectively.] 

Suitability requirements 

Resolution: NLT 2 between warfarin and warfarin re- 
iated compound A peaks, System suitabifity solution 
Relatiye standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of Aliee's ketone in the por- 
tion of Warfarin Sodium for injection taken: 

ftesult = (ru/rs) x (Cs/Cu) x (Hi/M, 2 ) x (1/f) x 100 

tu = peak response of warfarin related compound A 
from the Sample solution 

r$ - peak response of warfarin from the Standard 
solution 

Q - eon centra tion of USP Warfarin RS in the 
Standard solution (mg/mL) 

Cy = concentration of warfarin sodium in the 
Sample solution (mg/mL) 

M f i - molecular weight of warfarin sodium, 33031 
M r y - molecular weight of warfarin, 308.33 
F = relative response factor for Alice's kelone, 0.9 
[NOTĘ—AliceS ketone is a sodium salt of warfarin re¬ 
lated compound A, 3-(ohydroxyphenyl)-5-phenyl- 
2-cydohexen-1 -one sodium salt.] 

Acceptance criteria: NMT 0.5% 

5PECIFIC TESTS 

« Water Determination, Method I (921): NMT 4,5% 
o pH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 7.2-3.3 

• Constttuted Solution: Meets the requirements in Injec- 

tions and Implanted Drug Products (1), Specific Tests , Com- 
pieteness and darity of Solutions 

• BACTER1AL ENDOTOXIKS TEST (85): NMT 24.0 of USP En- 
dotoxin Units/mg of warfarin sodium 

• Steriuty Tests (71): Meets the requirements 

ADDITIONAL REQUIREMENTS 


Change to read: 

* Packaginc and Storage: Preserve in light-resistant eon- 

tainers as described in m Packaging and Storage Require - 
ments (659), Injection Packaging, Packaging for constitu- 
tionm ten UKteyioi?)- Storę at controlled room temperaturę. 

* Labeling: Meets the requirements in Injections and Im¬ 
planted Drug Products (1), Spedfk Tests f Completeness and 
darity of Solutions 


* USP Reference Standards (11) 

USP Endotoxin RS 
USP Warfarin RS 

USP Warfarin Related Compound A RS 
3-(o-Mydroxyphenyl)-5-phenyl-2-cyclohexen-1-one. 
Ci»Hi*0 2 264.33 


Warfarin Sodium Tablets 


DEFiNITION 

Warfarin Sodium Tablets contain NLT 95.0% and NMT 
105.0% of the labefed amount of warfarin sodium 
(C„H, 5 Na04). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assay . 

* B. iNfRARED ABSORPTtON (197K) 

Sample: Tri tu ratę a quantity of finely powdered Tablets, 
equivalent to about 200 mg of warfann sodium, with 
50 mL of water, cen trifuge, and fil ter the supernatant. 
Extract with 50 mL of ether, transfer the aqueous layer 
to a second separator, and discard the ether. Adjust 
with hydrochlonc acid to a pH of less than 3, ustng 
short-range pH indicator paper, and extract with 50 ml 
of chloroform. Transfer the chloroform layer to another 
separator, extract with 50 mL of sodium nydroxide soiu- 
tion (1 in 250), and discard the chloroform. Transfer 
the aqueous layer to a beaker, and adjust with hydro- 
chloric add to a pH of less than 3 (using the pH indica¬ 
tor paper) to precipitate the warfarin, Stir the mixture, 
and a flow the precipitate to coagulate. Filter, and wash 
the precipitate with four, 5-mL portions of water. If the 
precipitate is not white or practicalty white, dissolve it 
in a minimum volume of sodium hydroxide solution (1 
in 250), dilute with water Lo 50 mL, and repeat the 
foregoing procedurę, beginning with "Extract with 
50 mL or ether." Dry the warfarin under vacuum over 
phosphorus pentoxide for 4 h. 

ASSAY 

* PROCEDURĘ 

Buffet: Transfer 1.36 g of monobasic potassium phos- 
phate to a 200-mL yolumetric fiask, and dissolve in 
50 mL of water. Add 39.1 mL of 0,2 N sodium hydrox- 
ide, and dilute with water to volume. Adjust with so¬ 
dium hydroxide or phosphoric acid to a pH of 7.4 ± 

OJ. 

Diluent: Acetonltrile and Buffer (15:85) 

Mobile phase: Methanol, gladal acetic acid, and water 
(68:1:32) 

Standard stock solution: 0.31 mg/mL of USP Warfarin 
RS prepared as follows. Transfer IfSP Warfarin RS to a 
suitable yolumetric fiask, and dis$olve in OJ N sodium 
hydroxide equivalent to 39% of the finał vdume. Add 
0.2 M monobasic potassium phosphate, eq uiyalent to 
25% of the finał volume, and dilute with water to 
vo!ume. 

Standard solution: Transfer 15.0 mL of Standard stock 
solution into a 50-mL volumelnc fiask, and dilute with 
Diluent to yolurne. 

Sample solution: Nominally OJ mg/mL of warfarin so¬ 
dium in Diluent prepared as follows. Weigh, and finely 
powder NLT 20 Tablets. Transfer an accurately wdghed 
portion of the powder, equivalent to about 5 mg of 
warfarin sodium, to a 50-mL volumetric fiask, and add 
about 30 mL of Diluent, Sonicate for 10 min, and then 
shake by mechanical means for 60 min. Dilute with Dil¬ 
uent to volume, and filter. 
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Chromatographk system 

(See Chromatogropny ( 621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm 
Colurnn: 4.6-mm x 25-tm; packing L7 
Flow ratę; 1 *4 mL/min 
Injection vo!ume: 20 pL 
System su itability 
Sample: Standard solution 
Suitability reguirements 
Relatiye standard deviation; NMT 1 -0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of war- 
farin sodium (C^HisNaO^) in the portion of Tablets 
taken: 

Result = (rułr s ) x (Cs/Q x (Hi/Hi) x 100 

tu - peak response of warfarin from the Sample 
solution 

h = peak response of warfarin from the Standard 
solution 

Ci = concentration of USP Warfann RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of warfann sodium in 
the Sample solution (mg/mL) 

Hf = molecular weight of warfarin sodium, 33031 
M f2 - molecular weight of warfarin, 308.33 
Acceptance criteria: 95,0%-1O5.0% 

PERFORMANCE TESTS 

• DtSSOLUTtON <7TT) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Prepare as directed in the Assay . 
Standard solution; USP Warfarin RS in water, having a 
known concentration of 0.000 Si mg/mL, L being the 
labeled amount, in mg, of warfarin sodium in the Tab¬ 
lets. [NOTĘ—Use a smali amount of 0.1 N sodium hy- 
drowde to aid in dissolution.] 

Sample solution: Pass a portion of the solution under 
test througb a suitable filter. 

Chromatographk system: Proceed as directed in the 
Assay except the Injection volume. 

I n jec tio n vo i u me: 4 0 p L 

System suitability: Proceed as directed in the Assay. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of war¬ 
farin sodium (Ci 9 Ht 5 Na 0 4 ) dissolyed: 

Result = (fu/fs) x C s x V x (Mn/Mra) x (1/0 x 100 

r u = peak response of warfarin from the Sample 
soiution 

r* - peak response of warfarin from the Standard 
solution 

Cs = concentration of USP Warfarin RS in the 
Standard soiution (mg/mL) 

V - volume of Medium, 900 mL 
Hr - molecular weight of warfarin sodium, 33031 
- molecular weight of warfarin, 30833 
L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
warfarin sodium (C^HisNaO.*) is dissolyed. 
o UNifORMiTY OF Dosage Units (905); Meet the 
reguirements 

IMPURITIES 

• ORCANIC IMPURITIES 

Diluent: Methanol and water (25:75). Alternatively, a 
mrxture of acetonitrNe and water (25:75) can be used. 
Mobile phase; Methanol, tetrahydrofuran, glacial acetic 
acid, and water (57:1:1:42) 


Standard stock solution: 0.126 mg/mL of USP Warfarin 
RS prepared as follows, Transfer USP Warfarin RS to a 
suitable yolumetric fiask, and add 0.1 N sodium hy- 
droxide and methanol equivalent to 2% and 25% of 
the finał volume, respectiyely. Sonicate, if necessary, to 
dissolve. Difute with water to yolume. 

Standard soiution (for 1 -mg Tablets): 1.0 pg/mL of 
USP Warfarin RS in Diluent from Standard stock solution 
Standard solution (for other strengths): 2.0 ug/mL of 
USP Warfarin RS in Diluent from Standard stock solution 
System suitability stock soiution: 0.4 mg/mL of USP 
Warfarin Related Compound A RS in methanol 
System suitability solution: 2.0 pg/mL of each of USP 
Warfarin RS and USP Warfarin Related Compound A RS 
In Diluent from Standard stock solution and System suita¬ 
bility stock soiution 

Sample solution (for 1-mg Tablets): Nominally 0.4 mg/ 
mL of warfarin sodium in Diluent prepared as follows. 
Transfer 10 Tablets rnto a suitable yolumetric fiask, dis- 
sołve Tablets in Diluent by sonicating for 10 min and 
shaking for 60 min. Dilute with Diluent to volume. Pass 
througn a suitable filter, and discard the first few mL. 
Sample solution (for other strengths): Nominally 
0.8 mg/mL of warfarin sodium in Diluent prepared as 
follows. Transfer 8-10 Tablets into a suitable yolumetric 
fiask, dissoive Tablets in Diluent by sonicating for 10 
min and shaking for 60 min. Dilute with Diluent to yol¬ 
ume. Pass through a suitable filter, and discard the first 
few mL. 

Chromatographk system 

(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Cofumn: 4.6-mm x 25-cm; packing L11 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection volume: 200 pL 

Run time: NLT 4 tlmes the retention time of warfarin 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he relative retention limes for warfarin and 
warfarin related compound A are about 1.0 and 1.4, 
respectiyely.] 

Suitability requirements 

Resolution: NLT 2 between warfarin and warfarin re¬ 
lated compound A peaks. System suitability solution 
Relatrve standard deviation; NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of Alice'* ketone in the por¬ 
tion of Tablets taken: 

Result = (rjr s ) x (Cj/C u ) x (Hi/Ha) x (l/f) x 100 

ry ~ peak response of warfarin related compound A 
from tne Sample solution 

^ = peak response of warfarin from the Standard 

solution 

Cs = concentration of USP Warfarin RS in the 
Standard solution (mg/mL) 

Cu = concentration of warfarin sodium in the 
Sample solution (mg/mL) 

Mri - molecular weight of warfarin sodium, 330.31 
M T 2 ~ molecular weight of warfarin, 308.33 
F = re!ative response factor for Alice's ketone, 0.9 
[Notę—A lice's ketone is a sodium salt of warfarin re¬ 
lated compound A, 3-(o-hydroxyphenyl)-5-phenyl- 
2-cyclohexen-1 -one sodium salt.] 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

• Packacjng and Storage: Preserve in tight, light-resistant 
Container*. Storę at controfled room temperaturę. 
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• USP Reference Standards {11} 

USP Warfarin RS 

USP Warfarin Related Compound A RS 
3-(o-Hydroxypheny!)-5-phenyl-2-cydohexen-1 -one. 
CisHińOj 264.33 


Water for Hemodialysis _ 

[NOTĘ-—See Water far Hemodialysis Applications (1230) for 
guidelines on microbial and Chemical testing,] 

H 2 0 18*02 

DEFINITION 

Water for Hemodialysis is water that complies with the U.S. 
Environmental Protectron Agency National Primary Drink¬ 
ing Water Regulations and that has been subjected to fur- 
ther treatment, usincj a suitable process, to reduce Chemi¬ 
cal and microbiological components. Jt is produced and 
used umilę under the directfon of gualEffed personnei. It 
contains no added antimicrobials and is not intended for 
injection. 

SPECIFIC TESTS 

* Totał Organic Carbon (643): Meets the reguirements 

* Mjcrobjal Enumerat(on Tests (61) and Tests for Speci- 
fied Micro organ i sm $ (62): The total aerobic microbial 
count does not exceed 100 cfu/mL. !t meets the reguire- 
ments of the test for absence of Pseudomonas aeruginosa. 

* Water Conduowity, Bulk Water (645): Meets the 

reguirements 

* Bacterial Endotoxins Test (85): it contains less than 1 
USP Endotoxm Unit/mL 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in unreactive storage 
containers that are designed to prevent bacterial entry. 
Storę at room temperaturę. 

* USP Reference Standards (11) 

USP 1,4-Benzoquinone RS 
USP Endotoxin RS 
USP Sucrose RS 


Water for Injection __ 

[Notę—F or microbiologicaf guldance, see generai Informa¬ 
tion chapter Water for Phormaceutical Purposes (1231).] 

H 2 Q 18.02 

DEFINITJON 

Water for Injection is water punfied by distillation or a purifi 
cation process that is eguivalent or superior to distillation 
in the removal of Chemicals and microorganisms. It Is pre- 
ared from water complying with the U.S, Environmenta! 
rotection Agency National Primary Drinking Water Regu¬ 
lations or with the drinking water regulations of the Euro- 
pean Union or of Japan or with the World Health GrganT 
zation's Guidelines for Drinking Water tjuaiity, It contains 
no added substance, 

[Notę—W ater for Injection, whether it is availabie in bulk or 
packaged forms, is intended for use in the preparation of 
pa ren terał Solutions, Where used for the preparation of 
arenteral Solutions subject to finał sterilization, use suita- 
le means to minimrze microbial growth, or first render 
the Water for Injection stenie and, thereafter, protect it 
from microbial contamination, For parenteral Solutions 
that are prepared under aseptic conditions and are not 
sterilized by appropriate filtratron or in the finał Container, 
first render the Water for Injection stenie and, thereafter, 


protect it from microbial contamination. In addition to 
the Spectfic Tests t Water for Injection that is packaged for 
commercial use elsewhere meets the additional require- 
ments for Packaging and Storage and Loheling as indicated 
under Additional Requirements.\ 

SPECiFIC TESTS 

[NOTĘ—Reauired for bulk and packaged forms of Water for 
Injection ,] 

* Bacterial Endotoxins Test (85): Less than 0,25 USP En- 
dotoxin Unit/mL 

* WATER CONDUCTivrrv, Bulk Water (645): Meets the 
requirements 

* Total Organic Carbon (643): Meets the reguirements 

ADDITIONAL REQUIREMENTS 

[Notę—R equi red for packaged forms of Water for Injection.] 

* Packaging and Storage: Where packaged, preserve in 
unreactive storage conlainers that are designed to pre- 
vent microbial entry. 

* Labeling: Where packaged, label the article to State that 
it contains no antimicrobial or other substance, and that 
it is not intended for direct parenteral administration. 

* USP Reference Standards (11) 

USP 1,4-Benzoquinone RS 
USP Endotoxin RS 
USP Sucrose RS 


Bacteriostatic Water for Injection _ 

[Notę—F or microbiologica) guidance, see generał Informa¬ 
tion chapter Water for Phormaceutical Purposes {1231}.] 

DEFINITJON 

Bacteriostatic Water for Injection is prepared from Water for 
injection that is sterilized and suitably packaged, contain- 
ing one or morę suitable antimicrobial agents, 

[Notę—U se Bacteriostatic Water for injection with due re- 
gard for the compatibility of the antimicrobial agent or 
agents it contains with the particular mediana! substance 
that is to be di$$olved or difuted.J 

SPECIFIC TESTS 

■ Calcium 

Sample: 100 mL 

Analysis: Add 2 mL of ammonium oxa!ate TS to the 
Sample. 

Acceptance criteria: No turbidity is produced, 

« Carbon Dk>xide 
Sample: 25 mL 

Analysis: Add 25 mL of calcium hydroxide TS to the 
Sample. 

Acceptance criteria: The mixture remains elear, 

*> Sulfate 

Sample: 100 mL 

Analysis: Add 1 mL of barium chloride TS to the 
Sample. 

Acceptance criteria: No turbidity is produced, 

■ PH (791) 

Sample: To 100 mL of Bacteriostatic Water for injection 
add 0.3 mL of saturated potassium chloride sołution. 
Acceptance criteria: 4.5-7,0 

* Antimicrobial Agent(S): Meets the reguirements in Anti¬ 
microbial Effectiveness Te Sting (51), and meets the labeled 
ciaim for eon tent of the antimicrobial agent (s), as deter- 
mined by the method set forth in Antimicrobial Agents— 
Content (341) 

* Steriuty Tests (71): Meets the reąuirements 

* Particulate Matter in INJECT10N5 (788): Meets the 
requirements 

* Bacterial Endotoxins Test (85): Less than 0,5 USP En- 
dotoxin Unit/mL 
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ADDITIONAL REQU1 REMENTS 

* Packaging and Storage: Preserve in singfe-dose or mul- 
tiple-dose glass or piastic containers. Glass containers are 
preferably of Type l or Type II glass, of not larger than 
30-ml size. 

* Labeung: Label it to indicate the name(s) and propor- 
tion(s) of the added antimicrobial agent(s), Label it also 
to include the statement "Not For Use In Newborns", in 
boldface Capital letters on the label immedlateiy under 
the offtcial name, prjnted in a contrasting colon prefera¬ 
bly red- Altematively, the statement may be placed 
prominently elsewhere on the Sabel if the statement is 
enclosed within a box, 

* USP Rłference Standards (11) 

USP Endotoxin RS 


Sterile Water for Inhalation_ 

[Notę—F or microbiological guidance, see Water for Pharma- 
ceuticol Purposes (1231>J 

hhO 18.02 

DEF9NITION 

Sterile Water for Inhalation is prepared from Water for Injec- 
tlon that is sterilized and suitably packaged. It contains no 
added antimicrobial agents. [NoiE—Do not use Sterile 
Water for Inhalation for parenteral administration or for 
other sterile compendial dosage forms.] 

SPECIFIC TESTS 

* OXlDlZABLE SUBSTANCE5 

Sampie; 100 mL 

Analysis: Add 10 mL of 2 N sulfuric add, and heat to 
boiling. For Sterile Water for Inhalation in containers 
having a fili volume of less than 50 ml, adcl 0.4 mL of 
0,02 M potassium permanganate, and boil for 5 min; 
where the fili volume is 50 mL or morę, add 0.2 ml of 
0.02 M potassium permanganate, and boit for 5 min. If 
a precipitate forms, cool in an ice bath to room tem¬ 
peraturę, and pass through a sintered-giass filter, 
Acceptance criteria: The pink color does not com- 
pletely dfsappear. Alternatively, perform the test for 7b- 
tal Organie Carbon (643), Sterile Water. 

* Total Organic Carbon, Sterile Water (643): Meets the 

reguirements. Al ternatively, perform the test for Oxidiża¬ 
bie Substances. 

* Water Conduowity, Sterile Water (645): Meets the 

requirements 

* Steriłity Test s (71): Meets the reguirements 

* Bacterial Endotoxins Test (85): Less than 0.5 USP En- 

dotoxin Unit/m L 

ADDITIONAL REOUIREMENTS 

* Packaging and Storage: Preserve in glass or piastic con¬ 

tainers. Glass containers are preferably of Type I or Type 
If glass. 

* Labeung: Label it to indicate that it is for inhalation ther- 

apy oniy and that it is not for parenterat administration. 

* USP Reference Standards (11) 

USP l,4-Benzoquinone RS 
USP Endotoxin RS 
USP Sucrose RS 


Sterile Water for Injection _ 

[Notę —For rmtrobiological guidance, see Water for Phorma- 
ceutical Purposes (1231),] 

HjO ’ 18.02 


DEFINJTION 

Sterile Water for Injection is prepared from Water for Injec- 
tion that is sterilized and suitably packaged, ll contains no 
antimicrobial agent or other added substance. 

SPECIFIC TEST5 

■ OXtDfZABLE SUBSTANCES 

Sampie: 100 mL 

Anafysis: Add 10 mL of 2 N sulfuric acid, and heat to a 
boiL For Sterile Water for Injection in containers having 
a fili volume less than 50 mL, add 0.4 mL of 0,02 M 
potassium permanganate, and boil for 5 min; where the 
liii volume is 50 mL or morę, add 0.2 mL of 0.02 M 
potassium permanganate, and boil for 5 min. If a pre- 
dpitate forms, cooT in an ice bath to room temperaturę, 
and pass through a sintered-glass filter, 

Acceptance enteria: The pink color does not conv 
pletely disappear. Alternatively, perform the test for To¬ 
tal Organie Carbon (643), Sterile Water , 

* Total Organic CARBON, Sterile Water (643): Meets the 

requirements. Alternatively, perform the test for Oxidiza - 
tle Substances. 

* WATER Co nduCT iVfTY, Sterile Water (645): Meets the 

requirements 

* Particułate NIatter IN Injections (788): Meets the 
reguirements 

* Steriuty Tests (71): Meets the reguirements 

* Bacterial Endotoxins Test (85): Less than 0,25 USP En- 
dotoxin Unit/m L 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in single-dose glass or 

piastic containers of not larger than 1 -L size. Glass con¬ 
tainers are preferably of Type I or Type II glass. 

* Labeung: Label it to indicate that no antimicrobial or 
other substance has been added, and that it is not suita- 
ble for Intravascular injection without first having been 
madę approximately isotonic by the addition of a suita- 
ble solute, 

* USP Reference Standards (11) 

U5P 1,4-Benzoqijinone RS 
USP Endotoxin R5 
USP Sucrose RS 


Sterile Water for Irrigation _ 

[Notę—F or microbiological guidance, see Water for Pharma - 

ceuticai Purposes ( 1231 ;.] 

H a O 18,02 

DEFINITION 

Sterile Water for Irrigation is prepared from Water for Injec- 
tion that is sterilized and suitably packaged. It contains no 
antimicrobial agent or other added substance, 

SPECIFIC TESTS 

• OXID(ZABL£ SUBSTANCEŚ 

Sampie: 100 m L 

Analysis: Add 10 mL of 2 N sulfuric acid, and heat to a 
boiL For Sterile Water for Irrigation in containers having 
a fili vo3ume less than 50 mL, add 0,4 mL of 0,02 M 
potassium permanganate, and boil for 5 min; where the 
fili voiume is 50 mL or morę, add 0.2 mL of 0,02 M 
potassium permanganate, and boil for 5 min. If a pre¬ 
cipitate forms, cool in an ice bath to room temperaturę, 
and pass through a sintered-glass filter, 

Acceptance criteria: The pink color does not com- 
pletely disappear, Altematively, perform the test for To¬ 
tal Organie Carbon (643), Sterile Water. 

* Total Organic Carbon, Sterile Water (643): Meets the 

reguirements. Altematively, perform the test for Oxidiza- 
ble Substance 5 . 
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* Water Cqnductivity, Sterile Water (645): Meets the 

requirements 

* STERtirTY TiSTS (71): Meets the requirements 

• Bacteriał Endotoxins Test (85): Less than 0.25 U5P En- 
dotoxin Unit/mL 

ADDITiONAL REQUIREMENTS 

• Packacing ano 5TORAGE: Preserve in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type II glass. The Container may contain a volume of 

morę than f L and may be designed to empty rapidfy. 

* Labeling: Label it to indicate thal no antimicrobial or 
other substance has been added. The designations “For 
irngation only" and “Not for injection" appear prom i- 
nently on the label 

• usp Reference Standards (Tl) 

U5P 1,4~8enzoquinone R5 
USP Endotoxln RS 
USP Sucrose RS 


Purified Water _ 

[NOTĘ—For microbiological guidance, see generał Informa¬ 
tion chapter Water for Pharmaceutkal Purposes (1231).] 

H 2 0 18.02 

DEFINITiON 

Purified Water ts water obtamed by a suitable process. It Is 
prepared from water complying with the U. S. Erwiron- 
mental Protection Agency National Primary Drinking 
Water Regulations or witn the drinking water regulations 
of the European Union or of japan, or with the World 
Ełealth Organization '5 Guidelines for Drinking Water Qual- 
ity, It contains no added substance. 

[Notę—P urified Water whether it is available in bulk or pack- 
aged forms, is intended for use as an ingredient of olficial 
preparations and in tests and assays unless otherwise 
specified (see 8.230. Water under 8. Terms and Definitions 
in the General Notkes and Reąuirements), Where used for 
sterile dosage forms, other than for parenteral administra- 
tion, process the artide to meet the requirements under 
Sterility Tests (71), or flrst render the Purified Water sterile 
and thereafter protect it from microbial contamination. 

Do not use Purified Water in preparations intended for 
parenteral administration. For such purposes use Water for 
Injection, Bacteriostatic Water for injection, or Sterile 
Water for Injection, In addition to the Spedfic Tests, Purt- 
fied Water that is packaged for commercial use elsewhere 
meets the additional reguirements for Packaging and Stor- 
age and Labeling as indicated under Additional 
Requlrements J 

SPHCiFiC TESTS 

[Notę—R equired for buik and packaged forms of Purified 

Water] 

* Totał Organic Carbon (643): Meets the requirements 

* Water Conductmty, Buik Water (645): Meets the 

requirements 

ADDITIONAL REQUIREMENT5 

[fsioTE—Required for packaged forms of Purified Water] 

■ Packacing and Storace: Where packaged, preserve in 
unreactive storage containers that are designed to pre- 
vent microbial entry. 

* Labeling: Where packaged, label it to indicate the 

method of preparation and that it is not intended for 
parenteral administration. 


* USP Reference Standards <11} 
USP 1,4-Benzoquinone RS 
USP Sucrose RS 


Sterile Purified Water _ 

[NOTĘ—For microbiological guidance, see Water for Pharma¬ 
ceutkal Purposes (1231}.] 

H 2 0 18.02 

DEFINITION 

Sterile Purified Water is Purified Water sterifized and suitably 
packaged, It contains no antimicrobial agents. [Notę —Do 
not use Sterile Purified Water in preparations intended for 
oarenterał administration. For such purposes use Water for 
niection, 8acteriostatic Water for Injection, or Sterile 
Water for injection.] 

SPECIFIC TESTS 
« OXIDIZABLE SUBSTANCES 
Sample: 100 mL 

Analysis: Add 10 mL of 2 N suffuric acid, and heat to a 
boil. For Sterile Purified Water in containers having a fili 
volume of less than 50 mL, add 0.4 mL of 0,02 M po- 
tassium permanganate, and boil for 5 min; where the 
fiłl volume is 50 mL or morę, add 0.2 mL of 0.02 M 
potassium permanganate, and boil for 5 min. if a pre- 
cipitate forms, coofin an ice bath to room temperaturę, 
and pass through a sintered-gfass ftlter. 

Acceptance criteria: The pihk color does not tom- 
pietely disappear. AItematively, perform the test for To¬ 
toI Organic Carbon <64 3), Sterile Water , 

* Total Organic Carbon, Sterile Water (643}: Meets the 

requirements, Altematively, perform the test for Oxidiza- 
ble Substances. 

* Water Conductmty, Sterile Water {645): Meets the 
requirements 

* Sterility Tests (71): Meets the requirements 

ADDITIONAL REQUIRE1WENT5 

* Packacing and Storage: Preserve in suitable tight 
containers, 

* Labeling: Label it to indicate the method for preparation 
and to indicate that it is not for parenteral 
administration. 

* USP Reference Standards (11) 

USP 1,4-Benzoquinone RS 
USP Sucrose RS 


Pure Steam_ 

[NOTĘ—For microbiological guidance, see generał infomna- 

tion chapter Water for Pharmaceutkoi Purposes (1231).] 

H 2 0 18.02 

DEFINITION 

Pure Steam is water that has been heated above 100° and 
vaporized tn a manner that prevents source water entrain- 
ment. It is prepared from water complying with the EPA 
National Pnmary Drinking Water Regulations, or with 
drinking water regulations of the European Union or of 
japan, or with WHO drinking water guidelines. It contains 
no added substance. The level of steam saturation or dry- 
ness and the amount of noncondensable gases are to be 
determined by the Pure Steam application, 

[Ncte—P ure Steam is intended for use where the steam or 
its condensate comes in contact with the artide or the 
preparation. Pure Steam quality is difficult to assess in its 
vaoor state: therefore. the attributes of its condensate are 
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used to test its quality. The process used to create and 
colJect the condensate for analysis must not adversely rm- 
pact these quality attributes.] 

SPEC IRC TE5TS 

* TOTAL Organic Carbon (643): The condensate meets the 

requirement 

* Water CONDUCnvtTY, Bulk Waler (645): The condensate 

meets the requirement. 

■ Bacterial Enootoxins Test (85): The condensate con- 
tains less than 0.25 USP Endotoxln Unit/mL when used in 
the production of parenterals, 

ADDITIONAL REQUIREMENT5 

■ USP Reference Standard* * <11> 

USP 1,4-Benzoquinone RS 
USP Endotoxin RS 
USP Sucrose RS 


Wheat Bran 


DEFINITION 

Wheat Bran is the outer fraction of the cereal grain, com- 
prising the pericarp, seed coat (testa), nucelTar tissue, and 
aleurone layer, and is derived from Triticum aestivum L, T 
compactum Host, L durum Desf., and other common ein- 
korn and emmer wheat cuJtivars. It is obtained by the 
milling and processing of the whole wheat grain meeting 
LLS. Standard* for Number 1 wheat {7 CFR 810.2201), It 
contains NLT 36,0% of dietary fiber. 

IDENTIFICATION 

• A, BOTANIC OfARACTERłSTIGS 

Microscoptc Fragments of aleurone and nucellar layers 
(about 60% of the components) and fragments of seed 
coat and pericarp (about 40%); aleurone and nucellar 
tissues composed of a usually single layer of thick- 
walled, isooiametric, transiucent cells having conspitu- 
ous protoplasm and a single, inconspicuous layer of 
thtck-walied, nearly transparent cells; inconspicuous 
seed coat, consisting of two layers of thin-walled cells 
Crossing at roughly right angles to each other; pericarp 
composed of an inconspicuous endocarp layer of elon- 
gated, thick-walled tubę cells, a cross layer with cells 
longer than wide, arranged side-by-side in rows, having 
thick, highly pitted side and end walls, and epicarp and 
hypoderm layers with cefls longer than wide, arranged 
afternately in rows and havlng thick, hlghly pitted side 
and end walfs; epicarp and hypoderm cells larger than 
and Crossing at right angles to the cells of the cross 
layer; and a few trichomes also presenl, with lumens 
narrower than the thickness of their celi walls and 
oriqinatinq from isodiametric-polygonal epicarp cells. if 
micronized, the origtnal structures are mostly destroyed. 

cojyiPosmoN 

* CONTENT OF TOIAŁ DIETARY FlBER 

Buffer; pH 6,0 phosphate buffer (see Reagents, Indica- 
tors, ano Solutions—Buffer Solutions) 

Protease solution: Dissolve 5 mg of protease in 0.1 mL 
of Buffer. 

Samples: Prepare two sampies in parallel previously 
dried In a vacuum oven at 1GG Q for 5 h. Mili the dried 
Wheat Bran to a coarse powder, and storę in a desicca- 
tor until use. 

Analysis: To correct for any contribuUon from reagents, 
perform examinations of reagent blanks, which are 
treated similarly to the Samples. Transfer 1.0 g of each 
Sample into separate 400-mL, tall-form beaker*. Add 
50 mL of Buffer, and adjust the pH, if necessary, to 6.0 
± 0.1. Add 0.2 mL of heat-stable a-amylase solution. 
Cover the beaker with aluminum foli, place in a boillng 


water bath for 15 min at 100°, shaking gently every 5 
min, and cool to room temperaturę, Adjust with about 
10 mL of 0.275 N sodium hydroxide sofution to a pH of 
7.5 ±0.1, Add freshly prepared Protease solution , cover 
the beaker with aluminum foil, and incubate for 30 min 
at Ć0 Q with continuous agitation, Cool, and adjust with 
10 mL of 0.325 N hydrocnloric acid to a pH of 4.5 ± 
0.2. Add 0.3 mL of amylogfucosidase, cover with alumi¬ 
num foli, and incubate for 20 min at 60°, with continu¬ 
ous agitation. Heat 280 ml of alcohol to 60°, add to 
the digest, and allow the precipitate to form at room 
temperaturę for 60 min. Place 0,5 g of chromato- 
graphic siiiceous earth In a crucible with fritted dtsk, dry 
at 130° to constant weight, and weigh. Wet the chro- 
matographic siiiceous earth in the crucible using a 
stream of 78% alcohol from a washing bottle, and ap- 
ply suction to evenly distribute the chromatographic si- 
liceous earth over the fritted disk. Maintain suction, and 
guantitatively transfer the enzyme digest precipitate to 
the crucible. Wash the residue successively wśtn three 
20-mL portions of 78% alcohol, two 10-mL portions of 
alcohol, and two 10-mL portions of acetone, In some 
cases, qums may form during filtration, trapping liauid 
in residue. If so, break the surface film with a spatula to 
improve filtration, Dry the crucibte containing the resi¬ 
due at 105° In an air oven for 16 h, cool in a desicca- 
tor, and determine the weight of the residue. Deter- 
minę the percentage of protein in the first Sample as 
directed in the test for Limit of Protein , Incinerate the 
residue from the second Sample as directed in Artides of 
Botanical Origin (561), Total Ash. 

Calculate the corrected weight, W f of the sample 
residue: 

W = W u x (1 - /yiOO - Ą//100) - W B x( 1 - Pa/100 - 
Aa/100) 

Wo - average weight of the Sample residues 
Pu = percentage of protein present En the Sample 
A u - percentage of ash found In the Sample 
W& - average weight of the blank residues 
Pb - percentage of protein found in the test for 
Limit of Protein for the blank 
A s - percentage of ash found in the blank 
Calculate the percentage of the total dietary fiber in the 
portion of Wneat Bran taken: 

Resuft ^ x 100 

W f *= weight of the Sample taken 
Correct the finał percentage of the total dietary fiber for 
fal and for water, 

Acceptance critena: NLT 36.0% 

CONTAMINANT5 

* Articles of Botanical Origin, Limits of Efemental impurn 

tles (561); Meet the requirements 

* Limit of Insict Infestation 

Sample: 50 g of Wheat Bran 

Analysis: Prepare a smooth slun y by transferring the 
Sample to a 1-L beaker and adding 500 mL of 1.5 N 
hydrochforic acid, Add 50 mL of light minerai oil, and 
carefully heat to boiling on a hot plate. Borl for 10 min 
to digest, stirrina occaslonally to prevent scorching. Re- 
move from the hot plate, and stlr for 5 min with a 
magnetic stirrer, increasing the stłrring speed until a 
vortex Is formed without vislble splashing. Quantita- 
tively transfer the contents of the beaker to a separatory 
funnel with the aid of hot water. Allow to stand for 30 
min, stirring gently with a glass rod several times dur¬ 
ing the first 10 min. Drain the lower layer to about 
2.5 cm from the layer interface, Wash the funnel with 
hot water, and allow 5 min for the layers to separate. 
Drarn the lower layer, and wash with cold water several 
times until the lower phase is elear. Filter the contents 





of the funneł through ruled filter paper with the aid of 
a Buchner funnel and suctlon. Thoroughly rinse the sep¬ 
aratory funneJ with water and a detergent solution, fil- 
tering each rinse through the same paper. Examine the 
rulecf filter paper under a mkroscope at 30x 
magnif kation. 

Acceptance criteria: NMT 25 insect fragments are 
seen. 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62); The total aerobic microbial 
count does not exceed 10 4 efu/g, and it meets the re- 
guirements of the tests for absence of Salmonella spedes 
and Escherichia coli. 

SPECIFIC TESTS 

* Limit of Protein 

Sample: 1 q of Wheat Bran 

Analysis: Place the Sampie in a 500-mL Kjeldahl fiask, 
and proceed as directed in Nitrogen Determination 
(461), Method L Muftiply the percentage of nitrogen 
found by 6.31. 

Acceptance criteria: NMT 18.5% 

* LIMIT OF FAT 

Sampie: 2 g of Wheat Bran, previously dried in a vac- 
uum oven at 100° for 5 h 

Analysis: Transfer the Sampie to an extraction thimble, 
and mix with an equivalent guantity of dry, clean sand. 
Place a fat-free cotton or glass woof pług on top of the 
thimble. Place the thimble in a continuous-extraction 
apparatus provided with a tared collection fiask. Pour 
75 mL of solvent hexane through the sampie into the 
collection fiask. Extract at a oondensation ratę of 
5-6 drops/s for 4 h, then at a ratę of 2-3 drops/s for 
the next 16 h, Detach the collection fiask, carefully 
evaporate the solvent # and dry the collection fiask and 
its contents in a drying oven at 100° for 30 min to 
constant weight, Calculate the percentage of the ex- 
tract (crude fat) in the portion of Wheat Bran taken. 
Acceptance criteria: NMT 6% 

* Absence of Peroxidase Activitv 

Sampie: 1 g of Wheat Bran 

Analysis: Transfer the Sampie to a test tubę, and add 
50 mL of water. Add, in the order specified, 2 mL of 
5,68 mM erythorbie add, 3 mL of 0.69 mM dichloroin- 
dophenol, and 0.1 mL of 1.2% hydrogen peroxide, 
each freshfy prepared. Stopper the test tubę tightly, 
and shake until the Sampie is dissolved. Place into a 
water bath at 38° for 5 min. 

Acceptance criteria: No color change is observed, indi- 
cating the absence of peroxidase activity. 

* Water Determination, Method III \ Procedurę for Artides of 

Botanical Origin (921): NMT 12% 

* Articles of Botanical Origin, Total Ash (561): NMT 8% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in wefl-closed contain- 
ers, secured agalnst insect attack. 


Witch Hazel 


» Witch Hazel is a elear, colorless distillate pre¬ 
pared from recently cut and partially dried dor- 
mant twigs of Hamamelis virqiniana L 

Prepare Witch Hazel as folfows. Macerate a 
weigned amount of the twigs for about 24 hours 
in about twice their weight of water, then distill 
until not less than 800 mL and not morę than 
850 ml of elear, colorless distillate is obtained 
from each 1000 g of the twigs taken. Add 
150 mL of Alcohof to each 850 mL of distillate, 
and mix thoroughly. 

Packaging and storage —Preserve in tight containers, and 
avoid exposure to excessive heat 
Specific gravity (841): between 0.9 79 and 0,983. 
pH (791): between 3.0 and 5.0, 

Nonvo|attle residue— Evaporate 100 ml to dryness in a 
tared dish on a hol piąte at 60°: the weight of the residue 
does not exceed 25 mg (0.025%). 

Limit of tannins— 

Mobile phase A —Adjust 1000 mL of water with phos- 
phoric acid to a pH of 2.5 ±0.1. Filter and degas. 

Mobile phase B— Use filtered and degassed acetonitriie. 

Standard solution —Dissolve an accurately weighed guan¬ 
tity of tannic acid in water to obtain a sofution having a 
known concentration of about 0.03 mq of tannic acid per 
mL. 

Test solution —Use Witch Hazel. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 280-nm detector 
and a 4,6-mm x 1 5-cm column that contains packing LI 
and is programmed to provide variable mixtures of Mobile 
phase A and Mobile phase B, Inltially, the system is held at a 
mixture consisting of 90% Mobile phase A and 10% Mobile 
phase B for 5.0 minutes. The proportion of Solvent B to Sol - 
mrt A h inereased linearly to 100% over the next 15 min¬ 
utes. The fiow ratę is about 1 mL per minutę. 

Procedurę— Separately inject equal volumes (about 25 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the re- 
sponses for aII peaks. if any peak corresponding to the re- 
tention time of tannic acid in the Standard solution is 
present in the chromatogram of the Test solution, its peak 
area is no morę than that of the tannic acid in the Standard 
solution , 

Akohol Determination, Method I (611): between 
14.0% and 15.0% of CzH 5 OH. 
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Xenon Xe 127 


» Xenon Xe 127 is a gas suitable for rnhafation in 
diaanostic studies, Xenon 127 is a radioactive nu¬ 
ci icfe that ma)/ be prepared from the bombard- 
ment of a cesium 133 target with high-energy 
protons. It contains not less than 85.0 percent 
and not morę than 115.0 percent of the labeled 
amount of 127 Xe at the caiibration datę indicated 
on the labeling. 

Packaging and storage —Preserve rn single-dose yiafs 
having leak-proof stoppers, at room temperaturę. The vials 
are enclosea in appropriate fead radiation shields. The vial 
content may be diiuted with air and is packaged at atmos- 
pheric pressure. 

Labeling— Label it to inciude the foilowing: the name of 
the preparation; the Container vo!ume, MBq (mCi) of 127 Xe 
per Container; the amount of U7 Xe expressed as megabee- 
querels (milltcuries) per ml; the intended route of adminis- 
tration; recommended storage conditions; the datę of cali- 
bration; the expiration datę; the name, address, and batch 
number of the manufacturer; the statement "Caution—Radi¬ 
oactiye Materiał"; and a radioactive symbol. The labeling 
contains a statement of radionudide purity, identifies proba- 
b!e radionudidic impurttles, and indkrates permissible quan- 
tities of each impurity, The labeling indicates that m making 
dosage calculations, correction is to be madę for radioactiye 
decay, and also indicates that the radioactive halMife of 
w Xe is 36.41 days. 

Radionudide Identification (see Radioactivity (821))—^Its 
gamma-ray spectrum is identical to that of a known speci- 
men of xenon 127 that exhibits major pholopeaks at 202.8 
keV, and 172.1 keV, and 375.0 keV. Minor photopeaks from 
other xenon radioisotopes, namety Xe 129m (19/keV) and 
Xe 131m (164 keV) may also be present. 


Change to read: 

Radionudidic purity—Using a suitable counting assembly 
% (cn determine the radioactivity of the Xe 127 in 

the gas by use of a calibrated system as directed under Ra¬ 
dioactMty (821), Using the gamma-ray spectrum, determine 
the energy of each gamma photopeak. Identify each radio- 
nuclrde present, and using the established detector effi- 
ciency and known gamma abundance, calculate the quan- 
tity of each radionudide present in the specimen in MBq 
(mCi). The amount of Xe 127 present in the specimen is not 
less than 80%; the guantity of either Xe 1 31 m or Xe 129m 
does not exceed 10%, and no other radiolsotope exceeds 
1 %. 


Change to read: 

Assay for radioactwity— Using a suitable counting assem 
bly % (cn determine the radioactiyfty, in MBq 

(mG), of Xe 127 in each Container by use ot a calibrated 
system as directed under RadioactMty ( 821). 


Xenora Xe 133_ 

Xenon, isotope of mass 1 33. 

Xenon, isotope of mass 133 [14932-42-4]. 

» Kenon Xe 133 is a gas suitable for inhalation in 
diagnostic studies. Xenon 133 is a radioactiye nu¬ 


ci i de that may be prepared from the fission of 
uranium 235. It contains not less than 85.0 per¬ 
cent and not morę than 115.0 percent of the la¬ 
beled amount of 133 Xe at the datę and time indi¬ 
cated in the labeling, 

Packaging and storage —Presen/e in single-dose or in 
multiple-dose viais having leak-proof stoppers, at room tem¬ 
peraturę. 

Other reąuirements —It meets the reguirements for Label¬ 
ing, except for the Information specified for Labeling under 
Injections; for Radionudide Identification; and for Radionudidic 
purity and Assay for radioactivity under Kenon Xe 133 Injec- 
tion f except to determine the radioactivity in MBq (mCi) per 
Container. 


Xenan Xe 133 Iniection 

» Kenon Xe 133 Injection is a sterile, butonie so- 
lution of Xenon 133 in Sodium Chloride Injection 
suitable for intravenous administration. Kenon 
1 33 is a radioactiye nuclide prepared from the 
fission of uranium 235, It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of Kenon 133 at the datę 
and time stated on the label, 

Packaging and storage— Preserye in single-dose contain- 
ers that are to taiły filfed, so that any air present occupies 
not morę than 0.5% of the total volume of the Container, 
Storę at a temperaturę between 2° and 8°. lf there is free 
space above tne solution, a sEgnificant amount of the xenon 
133 is present in the gaseous phase. Class containers may 
darken under the effects of raaiation, 

Labeling —Label it to inciude the following, in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for injectable Products', the time and datę of caiibration; the 
amount of xenon 133 expressed as total megabecguerels 
(microcuries or milllcuries), and concentration as megabec- 
querels (microcuries or milliouries), per mL at the time of 
caiibration; the expiration datę; the name and amount of 
any added bactenostatic agent; and the statement "Cau¬ 
tion—Radioactiye Materiał" The labeling indicates that in 
tnaking dosage cafculations, correction is to be madę for 
radioactiye decay, and also indicates that the radioactiye 
haif-life of 133 Xe is 5.24 days, 

USP Reference standards (11)— 

USP Endotoxm RS 

Radionudide Identification (see RadioactMty {821})—Its 

g amma-ray and X-ray spectra are identical to tnose of a 
iown specimen of xenon 133 that exhlblts two major 
photopeaks having energies of 0.081 MeV and 0.031 MeV 
(X-ray peak). 

Bacterial Endotoxins Test (85)—It contains not morę 
than 175/1/ USP Endotoxin Unit per mL of the injection, 
when compared with the USP Endotoxin RS, in whlch V\s 
the maximum recommended total dose, in ml, at the expi- 
ration datę or time. 
pH (791): between 4.5 and 8.0, 

Change to read: 

Radionudidic purity —Using a suitable counting assembly 
*• (cn i'Mdv- 2 Qi 7 )/ determine the radioactivity of Xe 133 in the 
Injection by use of a calibrated system as directed under 
RadioactMty (82 1). The radioacfiyity exhibited at 0.081 MeV 










and 0.031 MeV is not less than 95*0% of the total radloac- 
tivity of the specimen. 

Other requirements —It meets the requirements under In- 
jections and Impianted Drug Products (1), except that the In- 
jection may be distributeefor dispensed prior to the comple- 
tion of the test for Sterittiy, the latter test being started on 
the day of manufacture, and except that it rs not subject to 
the recommendation on Container Confertf* 


Change to read: 

Assay for radioaetivity— -Using a suitable counting assern- 
biy • determine the radroactivity, In MBq 

(mCi) per mL, of Injection by use of a calibrated system as 
directed under Radłoactmty (821), 


Xvlazine 



CijHisNjS 220.33 

4tf-l,3-Thiaztn-2-amine, /V-(2 # 6^dimethyJphenyl}-5,ó-dihy- 
dro-, 

5,6-Dihydro-2-(2,6-xylidinoMH-1,3-thiazine [7361-61-7]. 

» Xylazine contains not less than 98.0 percent 
and not morę than 102.0 percent of C 12 H 10 N 2 S, 

Packaging and storage —Preserve in bght containers. 
Storę at 25°, excursions permitted between 15° and 30°. 
Labelmg —Where it is intended for veterinary use only, the 
la bel so States. 

USP Reference standards (11)— 

USP Xylazine RS 

Identification— 

A: Infrared Absorption (197K). 

B: Uftravioiet Absorption (197U)— 

Soiution: 5 pg per ml_. 

Medium: 0.1 N hydrach brie add, 

C: Thin-Layer Chromatographic Identification Test (201 >— 
Test soiution: 2 mg per mL, In chloroform. 

Devetoping soivent system: acetone, chloroform, and 
methanol (2:1:1). 

Procedurę —Prior to the appiications of the Test soiution 
and the Standard soiution , ary the piąte at 105° for not less 
than 30 minutes, and allow it to cool in a desiccator. Allow 
the applications to dry with Lhe atd of a current of warm air, 
and deve!op. Examine under short-wavelength UV light: the 
srze, intensity, and Rr value of the principai spot obtained 
from the Test soiution correspond to those of the prfncipal 
spot obtained from the Standard soiution. 

MeEting rangę (741): between 136° and 142°. 

Los s on drying (731)—Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 0.5% of its weight. 

Residue on fgnition (281): not morę than 0.1%. 


Defete the folłowing: 

*Heavy metals, Method II (231): 20 per g.* [ottoii.]^ 
2018) 

Limit of 3-annino-1 -propanol —Prepare a test soiution of 
Xylazine in methanol conlaining 100 mg per ml, using^soni- 
cation to achieve dissolution. Preoare a Standard soiution of 


3-amIno-1-propanol in methanol containing 0.5 mg per mL. 
Separately apply 5 pL of the test soiution and the Standard 
soiution to a thin-layer chromatographic piąte (see Chroma - 
tography (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel. Allow the applications to dry, and develop 
the chromatograms in a saturated chromatographic cham- 
ber, containing a solvent system consisting of a mixture of 
alcohol and ammonium hydroxide (80:20) until the solvent 
front has moved about three-fourths of the fength of the 
piąte. Remove the piąte from the chromatographrc cham- 
ber, mark the solvent front, and air-dry the piąte. Spray the 
piąte with an akoholic soiution of ninhydrin (1 in 500), and 
immediately heat the piąte in an oven at 105*. When the 
spots are visibie, remove the piąte from the oven, and allow 
to cool Examine the chroma tograms, and compare the in- 
tensities of the spots corresponding to 3-amino-l-propanol: 
the intensity of the spot for 3-amino-1 -propanol obtained 
from the test soiution is not greater than that of the spot 
for 3-amino-1-propanol obtained from the Standard soiution 
(0.5%). 

Limit of acetone and isopropyl alcohol— 

Diluent —Dilute 15 mL of glacial acetic acid with water to 
1000 mL, and mrx. 

Standard soiution —Transfer lO.OpL each of acetone and 
isopropyl alcohol to a 500-mL volumetric fiask, dilute with 
Diluent to volume, and mix. This soiution contains 15.8 pg 
of acetone per mL and 15.7 pg of isopropyl alcohol per mL. 

fest soiution—Transfer about 100 mg of Xylazine, accu- 
rately weighed, to a 10-mL volumetric fiask, dissobe in and 
dilute with Diluent to yolurne, and mix* 

Chromatographic system (see Chroma tography (621 ))—The 
gas chromatograph is equipped with a flame-ionization de- 
tectorand a 2-mm x 1,8-m column packed with 0.1% 
phase G25 on 80- to 100-mesh support 57. Helium is used 
as the carrier gas with a ftow ratę of about 30 mL per min¬ 
utę. The injection port and detector temperatures are main- 
tained at about 240° and 275°, respectively. The system is 
programmed according to the folłowing steps. The column 
temperaturę is maintained at 30* for 6 minutes after each 
injection, then inereased to 100 Q at a ratę of 10° per min¬ 
utę, then inereased further to 220° at a ratę of 15° per 
minutę, and maintained for 10 minutes. Chromatograph the 
Standard soiution , and record the peak responses as directed 
for Procedurę: the relative retention times are about 0.75 for 
acetone and 1.0 for isopropyl alcohol; the resolution, R, be¬ 
tween acetone and isopropyl alcohol is not less than 2.0; 
the tai ling factor determined from each analyte peak is not 
mo.e than 2.0; and the relative standard deviation for repli- 
cate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 2 pL) 
of the Standard soiution and the test soiution Ento the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Calculate the percentaoes of ace¬ 
tone and isopropyl alcohol in the portion of Kylazine taken 
by the formula; 

(C/W)(rufr s ) 

in which C is the concentration, in pg per mL, of acetone or 
isopropyl afcohoi in each mL of the Standard soiution; W is 
the weight, in mg, of Xylazine taken to prepare the Test 
soiution; and r v and r 3 are the responses for the relevant 
analyte peak obtained from the Test soiution and the Stan- 
dard soiution f respectively: not morę than 0.02% of acetone 
and not morę than 0*2% of isopropyl alcohol are found. 
Chromatographic purity— 

Soiution A, Soiution B, Mobile phase , and Diluent —Proceed 
as directed in the Assay. 

Standard soiution —Quant i ta t i ve!y dilute an accurately 
m eas u red volume of the Standard preparation p repa red in 
the Assay with Diluent to obtatn a soiution having a concen¬ 
tration of 0.008 mg of USP Xy!azine RS per mL. 
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Test solution —Transfer about 100 mg of Xyiazine, accu- 
rately weighed, to a 10-mL volumetnc fiask, add 5.0 mL of 
Solution B, and swirl to dissolve. Add about 4 mL of Solution 
Ą and swirl. Dilute with Solution A to volume, and mix. 

Chromatographic system (see C hromatography (621))—The 
liquid chromatograph is eauipped with a 205-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7 
and a guard column. The flow ratę is about 1 mL per min¬ 
utę. Eauilibrate the column with a mobile phase oonsisting 
of 75% Solution A and 25% Solution B. Maintain this compo- 
sidon for S minutes followrng each rnjection, after which the 
proportion of Solution B is mcreased linearly from 25% to 
70% over a period of 27 minutes, and maintalned at that 
composition for 5 minutes; then rapidly mcrease the propor¬ 
tion of Solution A to 75% before the next rnjection. Chro¬ 
matograph the Standard solution, and record the peak re- 
sponses as directed for Procedur#: the tailing factor is not 
morę than 1.5; and the relative standard devlation for repli- 
cate injections is not morę than 5,0%. 

Procedurę —Separately Enject equal volumes (about 10 pL) 
of the Standard solution a na the Test solution rnto the chro¬ 
matograph, record the chromatograms, and measure the ar¬ 
eas for tne major peaks. Calculate the percentage of each 
impurity i n the Xylazine taken by the formula; 

)Q0Q(C/W)(nF/r$) 

in which C is the concentration, in mg per mL, of U5P Xy- 
lazine RS in the Standard solution; W is the weight, in mg, of 
Xy!azine taken to prepare the Test solution; n is the response 
of any individual impurity peak in the chromatogram of the 
Test solution that is not present in the chromatogram of the 
Diluent; F is the response factor of 0.72 for the 2,6-dimethy- 
laniline peak at a response time of about 0.8 relatfye to the 
retention time of xylazine, of 0.36 for an impurity at a rela- 
tive retention time of about 1.3, 0.37 for 2,6-dimethyl- 
phenyl isothiocyanate at a relative retention time of about 
2, and 1.0 for any other impurity; and is the response of 
the xylazine peak in the chromatogram of the Standard solu¬ 
tion: not morę than 0.5% of any individuat impurity is 
found; and the sum of all impurities found is not morę than 
1 %. 

Assay— 

Solution A —Dissolve 3.03 g of sodium 1-heptanesuifonate 
in 800 mL of water, adjust with 2 N sulfuric acid to a pH of 
3.0, dilute with water to 1000 mL, and mix. Pass through a 
fiiter having a 0.5-Jtm or finer porosi ty. 

Solution S“Use acetonitrife. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromotogrophic system. 

Diluent —Prepare a mixture of Solution A and Solution B 
(50:50), 

Standard preparation—P repare a solution of USP Xylazine 
RS En Diluent havlng a known concentration of about 
0.4 mg per mL. 

Assay preparation —Transfer about 10 mg of Kylazine, at- 
curately weighed, to a 25-mL volumetric ffask, dilute with 
Diluent to vo1ume, and mix, 

Chromotogrophic system (see Chromatography {621)y~The 
liquid chromatograph is eauipped with a"226-nm detector 
and a 3.9-mm >c 30-cm column that contains packing LI. 

The flow ratę is about 1 mL per minutę. £quiliorate tne coi- 
umn with a mobile phase consisting of 70% Sa/ution A and 
30% Solution 8> Maintain this composition for 5 minutes fol- 
lowing each injection, after which the proportion of Solution 
B is increased linearly from 30% to 40% over a period of 
5 minutes, and maintained at that composition ror 5 min¬ 
utę s; then rapidly increase the proportion of Solution A to 
70% before the next injection. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the tailing factor is not morę than 2.0; and the 
relative standard deviation for replioate injections is not 

mnrp rhan ? 0% 


Procedurę —Separately inject equal volumes (about IGpL) 
of the Standard preparation and tne Assay preparation Ento 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calculate the quantity, in 
mg, of CuHińNjS in the portion of Xylazine taken by the 
formula: 

2SC(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Xy- 
Iczine RS in the Standard preparation; and r u and r$ are the 
xyfazine peak responses obtained from the Assay preparation 
aid the Standard preparation, respectively. 


Xylazine Hydrochloride_ 

CijHioNjS- HCI 256.79 

4H-l,3^Thiazin*2-amfne, W-(2,6-dimethylphenyl)-5,ó-dihy- 
dro-, monnhydmrhloride. 

5 F 6-Dihydro-2-(2,6-xylidino)-4H-l ,3-thiazine hydrochloride 
[23076-35-9], 

» Xylazine Hydrochioride contains not less than 
98,0 percent and not morę than 102.0 percent of 
C 12 Hi6N25 • HCL 

Packaging and storage —Preserve in tight containers. 

S:ore at 25°, excursions permitted between 15° and 30°. 
LabeHng— Where it is intended for veterinary use only, the 
label so States. 

USP Reference standard s (11)— 

USP Xyiazine Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K)* 

B: Thin-Layer Chromotogrophic Identification Test (201)— 
Test solution: 5 mg per mL, in methanoL 
Developing solvent system: methanol and ammonium hy- 
droxide (98.5:1.5). 

Procedurę —Separately apply 1 pL of the Test solution and 
the Standard solution l Ailow the applications to dry with the 
aid of a stream of nitrogen, develop in a saturated chromat¬ 
ograph ic chamber, and dry the piąte in a current of air: the 
size, intensity, and R f value of the principal spot obtained 
from the Test solution correspond to those ot the prfnctpal 
spot obtained from the Standard solution. 

Melting rangę (741): between 164° and 168°. 
pH (791): between 4.0 and 6.0 , En a solution (1 in 100). 
Lass on drySng (731)—Dry it at 105° for 4 hours: it loses 
not morę than 1.0% of its weight. 

Residue on ignltion (281): not morę than 0.1%. 


Deiete the fofhwlng: 

*Heavy metals, Method II (231): 20 pg per g.* Hai> 
2018) 

Chromatographic purity —Examine the chromatogram 
obtained from the Assay preparation. Calculate the percent¬ 
age of impurities in the Aylazine Hydrochloride taken by the 
formula: 

10Or, / (ru + r f ) 

in which r s is the sum of the areas of all the impurity peaks 
obsen/ed; and ru is the area of the xyiazine peak: the sum of 
the impurity responses is not greater than 2.0%. 

Assay— 

Mobile phase —Dissolve 6.0 g of sodium 1 -heptanesulfo- 
nate in 2500 mL of water. add 60 mL of alacial acetic add. 





dilute with water to 3000 mL, and mix. Prepare a mixture of 
2200 mL of this solution and 1800 mL of methanol, and 
pass through a filter having a O.S^im or finer porosity. Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

Standard preparation— Prepare a solution of USP Xylazine 
Hydrochloride RS in Mobile phase having a known concen- 
tration of about 1 mg per mL 

Assoy preparation— Transfer about 25 mg of Xylazine Hy- 
drochloride, accurately weighed, to a 25-mL volumetric 
fiask, dissolve in and dilute with Mobile phase to volume, 
and mix* 

Chromatographic system (see Chromatography (621 )>—The 
!iquid chromatograph is equipped with a 254-nm detector, 
a 2-mm x 2-cm guard column that contains packing LI, 
and a 3.9-mm x 30-cm analydcal column that contains 
packing LI and is maintained at a constant temperaturę of 
about 40°, The flow ratę is about 2.5 mL per minutę. Chro¬ 
matograph the Standard preparation, and record the peak 
responses as directed for Procedurę: the relative standard 
deviatron for replicate injections is not morę than 2*0%. 

[NOTĘ—After daily use, rinse the column with 100 mL of ace- 
tonitnle and with 100 mL of methanol, and storę the col¬ 
umn containing methanol.] 

Procedurę —Separately fnject equal volumes (about 20 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks* Cafculate the quan- 
tity, in mg, of C^HiaN^S ■ HCf in the portion of Kylazine 
Hydrochloride taken by the formula: 

25C(r y //s) 

in which C is the concentratlon, in mg per mL, of USP Xy- 
lazine Hydrochloride RS in the Standard preparation; and r u 
and r s are the areas of the xylazine peak responses in the 
chromatograms obtained from the Assoy preparation and 
the Standard preparation, respectively. 


Xy!azme Inlection 

» Xylazine Injection is a sterile solution of Ky¬ 
lazine in Water for Injection prepared with the 
aid of Hydrochloric Acid or a sterile solution of 
Xylazine Hydrochloride in Water for Injection. It 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of xylazine (C 12 H 16 N 2 S). 

Packaging and storage— Preserve in single-dose or multi- 
ple-dose containers. 

Labellng— Where it is intended for yeterinary use only, the 
la bel so States. 

USP Reference standard; (II >— 

USP Endotoxin RS 

USP Kylazine Hydrochloride RS 

Identification— 

A: Ultraybiet Absorption (197U)— 

Sotution: 5 \ig per mL, 

Medium: 0.1 N hydrochloric acid. 

B: Transfer a volume of Injection equivalent to about 
50 mg of xyiazine to a separator, add 1 ml of sodium car- 
bonate solution (1 in 20), and extract with four 10-mL por- 
tions of methylene chloride, combining the methylene chlo- 
ride extracts in a beaker and evaporating to dryness. Add 


10 mL of methanol to the beaker, and swirl to disso)ve the 
residue. The test solution thus obtained responds to łdentifi - 
cation test B under Kylazine Hydrochloride. 

Bacterial Endotoxins Test (85)—it contains not morę 
than 1.7 USP Endotoxin Units per mg of xylaztne. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Ftltration under fest for Ste- 
rility of the Product to be Examined. 
pH (791): between 4.5 and 5*5* 

Other reguirements—It meets the reguirements under In- 
jections and Implanted Drag Products (1)* 

Assay— 

Mobile phase— Dissoive 6.0 g of sodium 1-heptanesulfon- 
ate in 3000 mL of water, adjust to a pH of 3.0 by dropwise 
addition of phosphoric add. Add 1000 ml of acetonitrile, 
mix, and pass through a filier having a 0*5-jam or finer po¬ 
rosity, Make adjustments if necessary (see System Suitability 
under Chromatography (62 1». 

Standard preparation— Dissolve an accurately weighed 
portion of USP Xylazine Hydrochloride RS quantitatively in 
Mobile phase to obtain a solution having a known concen- 
tration of about 1.2 mg per mL. Transfer 5.0 mL of this solu¬ 
tion to a 50-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix. Pass a portion of this solution through a 
fil ter having a 0.5-pm or finer porosity, discarding the first 
3 mL of the fil tratę. Use the elear filtrate as the Standard 
preparation . This solution contains about 0*12 mg of USP 
Xylazine Hydrochloride RS per mL* 

Assay preparation— Transfer an accurately measured vol- 
ume of Injection, equivalent to about 200 mg of xyfazine, to 
a 100-mL vo!umętne fiask, dilute with Mobile phase to vol- 
ume, and mix. Transfer 5*0 mL of this solution to a second 
100-mL volumetric fiask, diiute with Mobile phase to vol- 
ume, and mix* Pass a portion of this solution through a filter 
having a 0.5-fim or finer porosity, discarding the first 3 mL 
of the filtrate. Use the elear filtrate as the Assoy preparation * 

Chromatographic system (see Chromatography (621))—The 
Hquid chromatograph is eguipped with a 254-nm detector, 
a 2■ mm x 2-cm guard column that contains packing L2, 
and a 4.6-mm x 25-cm analytical column that contains 
packing LI and is maintained at a constant temperaturę of 
about 40°. The flow ratę is about 1 mL per minutę. Chro¬ 
ma :ogra ph the Assay preparation , and record the peak re¬ 
sponses as directed for Procedurę: the resolufcion, R , between 
the main xylazine peak and the closest eluting other peak, if 
any, is not less than 2.5; and the tailing factor for the xy- 
lazine peak is not morę than 2.0. Chromatograph the ifan- 
dard preparation , and record the peak responses as directed 
for Procedurę: the relative standard deviation for replicate 
injections is not morę than 2.0%. [notę—A fter daily use, 
rinse the column with 100 mL of water and with 100 mL of 
methanol, and storę the column containing methanol*] 

Procedurę—Separately inject equal volumes (about 20 ^iL) 
of the Standard preparation and the As$ay piepuraliun into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
tity, in mg, of xylazine (CuHuN^S) in each mL of the Injec- 
tion taken by the formula: 

(220.34 / 256.80)(2000C/ V0(r o /r s ) 

in which 220.34 and 256.80 are the molecular weights of 
xylazine and xy lazine hydrochloride, respect*vely; C is the 
concentration, in mg per mL, of USP Kylazine Hydrochloride 
RS in the Standard preparation; V is the volume, in mL, of 
Injection taken to prepare the Assay preparation; and ru and 
rs are the areas of the xylazine peak responses in the chro- 
matograms obtained from the Assoy preparation and the 
Standard preparation, respectively* 
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Xylometazoline Hydrochloride 



CtjHjłNj ■ HCI 280.84 
1 H-lmidazole, 2-[M-(1 ,1 -dimethylethyl)-2,6- 
dimetby!phenyi]methyl]-4,5-dihydro-, monohydrochloride. 
2-(4* *temButyl-2,ó-dimethylbenzyl)-2-imidazQllne monohy- 
drochloride [1218*35-5]. 

» Xylometazoline Hydrochloride contains not less 
than 99.0 percent and not morę than 101.0 per- 
cent of CtćH 2 ^N 2 * HCI, calculated on the dried 
basis. 

Pacitaging and storage -Preserve in tight, fight-resistant 
containers, 

USP Reference standards (11)— 

USP Xylometazoline Hydrochloride RS 
Identification— 

A: Infrared Absorption <197M). 

B; The R f vafue of the principa! spot in the chromato- 
ram of the Identification prepamtion corresponds to that of 
Łandard prepamtion A as obtained in the test for Chromato¬ 
graphic purity. 

pH <791); between 5,0 and 6,6, in a solution (1 in 20), 
Loss on drying (731)— Dry it at 1 05° for 4 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281); not morę than 0.1%. 
Chromatographic purity— 

Standard Solutions —Dissolve USP Xylametazoline Hydro¬ 
chloride RS in methanol, and mfot to obtain Standard prepa- 
ration A having a known concentration of 100 pg per mL 
Diiute quantitatively with methanol to obtain Standard Solu¬ 
tions , designated below by letter, having the foltowing 
compositions; 


Standard 

solution 

Dilutfon 

Co n centra- 
tloo (jig RS 
per mil 

Percentage (%, for 
comparlson with 
test spetimen) 

A 

(undiluted) 

100 

0.5 

8 

(4 in 5) 

so 

0.4 

C 

(3 In 5) 

60 

0.3 

D 

(2 in 5) 

40 

0.2 

E 

0 m 5) 

20 

0.1 


Test solution —Dissolve an accurately weighed guantity of 
Kylometazoline Hydrochloride in methanol to obtain a solu¬ 
tion containing 20 mg per mL, 

Identification solution —Dii ute a portion of the Test solution 
quantitative!y with methanol to obtain a solution containing 
100 jug per mL. 

Detection reagent —Prepa re (1) a solution of 0,5 g of po- 
tassium iodide in 50 mL of water, and (2) a solution of 1.5 g 
of soluble starch in 50 mL of boiling water. just prior to usą 
mix 10 ml of each solution with 3 mL of alcohoL 

Procedurę— Apply separately 5 pi of the Test solution, 5 jiL 
of the Identification solution, and 5 \il of each Standard solu¬ 
tion to a suitable Lhin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel. Position the piąte in a chromato¬ 
graphic chamber, and develop the chromatograms in a sol- 
vent system consisting of a mixture of methanol and arnmo- 
nium hydroxide ( 20 : 1 ) until the solvent front has móved 


about three-fourths of the length of the piąte, Remove the 
piąte from the developing chamber, mark the solvent front, 
and allow the piąte to dry under a current of warm air for 
at least 30 minutes. Expose the piąte to chłonne gas for not 
morę than 5 minutes, and air-dry until the chłonne has dissi- 
pated (about 15 minutes). Spray the piąte with Detection re¬ 
agent, and immediately compare the intensittes of any sec- 
ondary spots observed in the chromatogram of the fest 
solution with those of the prineipal spots in the chromato¬ 
grams of the Standard Solutions: the sum of the intensities of 
alJ secondary spots obtained from the Test solution corre- 
soonds to not morę than 1 . 0 %. 

Assay —Dissolve about 500 mg of Xylometazoline Hydro¬ 
chloride, accurately weighed, in 70 mL of gladal acetic acid, 
add 10 mL of mercuric acetale T5, and titrate with 0.1 N 
perchloric add VS, determining the endpoint potentlometri- 
cally (see Titrimetry (541)), using a calomet-glass electrode 
system. Perform a blank determmation, and make any nec- 
essary correction, Each mL of 0,1 N perchloric acid is equiv- 
alent to 28.08 mg of CińH^N* « HO. 


Xylometazoline Hydrochloride Nasal 

Solution 


DEFINITION 

Xylometazoiine Hydrochloride Nasal Solution is an isotonic 
solution of Xylometazoline Hydrochloride in Water. It con¬ 
tains NLT 90,0% and NMT 110.0% of the labeled amount 
of xylometazoline hydrochloride (C 16 H 24 N 2 * HCI), 

IDENTIFICATION 

• A. Thin-Laycr Chromatography 

Diluent; Chloroform and methanol (1:1) 

Standard solution: 1 mg/mL of USP Xylometazoline 
Hydrochloride RS in water. Transfer 10 mL of the solu¬ 
tion into a suitable separator, add 2 mL of sodium car* 
bonate solution (1 in 10), and extract with lO mL of 
chloroform, filtering the extract through anhydrous so¬ 
dium sulfate, Evaporate the chloroform extract on a 
steam bath to dryness, and dls$olve the residue in I mL 
of Diluent. 

SarnpJe solution: Transfer 10 mL of Nasal Solution to a 
suitable separator, add 2 mL of sodium carbonate solu¬ 
tion (1 in 10), and extract with 10 mL of chloroform, 
filtering the extract through anhydrous sodium sulfate. 
Evaporate the chloroform extract on a steam bath to 
dryness, and di$solve the residue in 1 mL of Diluent 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato* 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 pl 

Developlng solvent system: Chloroform, methanol, 
and isopropylamine (92:3:3) 

Spray reagent: 50 mg/mL of p-ni- 
trobenzenediazonium tetrafluoroborate in water. Mix, 
and fllter, 

Analysis 

Samples: Standard solution and Sample solution 
Apply the Samples to the TLC piąte. Allow the spots to 
dry, and develop the chromatogram in the Develop- 
ing solvent system, Remove the piąte from the devel- 
oping chamber, mark the solvent front, and allow the 
solvent to evaporate. Spray the piąte with the Spray 
reagent Then spray the piąte with sodium carbonate 
solution (1 in 10 ), 

Acceptance crlterla: The value of the prineipal spot 
of the Sample solution corresponds to that of tne Stan* 
dard solution . 











ASSAY 
■ Procedurę 

Standard stock solution: 0.5 mg/mL of USP 
Kylometazoline Hydrochloride RS in water 
Standard solution: OJ mg/mL of USP Kylometazoline 
Hydrochloride RS in methyEene chioride prepared as fol- 
lows. Transfer 10,0 mL of the Standard stock solution to 
a 125-mL separator; add 10 mL each of water and di- 
lute hydrochlaric add (1 tn 6), respectively; and extract 
with three 10-mL portions of methylene chioride. Dis- 
card the methylene chioride extracts, add 10 ml of so- 
dium hydroxide solution (1 jn 5) fo the separator, and 
extract with three 15-mL portions of methylene ehfo- 
ride. Filter the combined extracts throuah glass wool 
into a 50-mL volumetric fiask, dii u te witn methylene 
chioride to volume, and mix> 

Sample solution: Nominally OJ mg/mL of 
xylometazoline hydrochlonde prepared as foliows. 
Transfer a measured volume of Nasal Solution, equiva- 
lent to 5 mg of xyfometazolme hydrochloride, to a 
125-mL separator; add 10 mL each of water and dilute 
hydrochlonr add (1 in 6), respectrvely; and extract with 
three 10-mL portions of methylene chioride. Drscard 
the methylene chioride extracts, add 10 mL of sodium 
hydroxide solution (1 in 5) to the separator, and extract 
with three 15-mL portions of methylene chioride. Filter 
the combined extracts through glass wool Into a 50-mL 
volumetric fiask, dilute with methylene chioride to vol- 
ume, and mix. 

Instmmental conditions 
Modę: Vis 

Analytical waveiength: 565 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Transfer 5.0 mL each of the Standard solution and the 
Sample solution , respective!y, to separate 10-mL volu- 
melric flasks, and evaporate in a water bath main- 
tained at 4Q-, with the aid of a stream of nitrogen, to 
dryness. Dissolve the residue in 0.50 mL of dehydrated 
alcohol, and add 0.50 mL of dehydrated alcohol to a 
third 10-mL volumetric fiask to provrde a blank. Add 
0.50 mL of sodium hydroxide solution (1 in 25) to 
each fiask, swirl, add 5.0 mL of sodium nitroferricya- 
nide solution (1 in 200) to each fiask, and mix. After 
10 min, accurately timed, add 1.0 mL of a saturated 
solution of sodium bicarbonate to each fiask, swirl, 
and allow to stand for 10 min. Dilute each with water 
to volume, and allow to stand for 15 min. Measure 
the absorbance of the resutting extract of the Standard 
solution and the Sample solution against that of the 
blank. 

Calculate the percentage of the labeled amount of 
xylometazoline hydrochlonde (C Tfi H 24 N|* HCI) in the 
portion of Nasal Solution taken: 

Re suit = (AJ A,) x (G/G) x 100 

Au - absorbance of the Sample solution 
Aj = absorbance of the Standard solution 
G = concentration of USP Kylometazoline 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of xylometazoline 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIFIC TEST5 

• pH (79 1): 5.0-7.5 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve tight, light-resistant 
containers. 


• USP Reference Standard* (11) 

USP Xylometazoline Hydrochloride RS 


Xylose 


-O- 



CsHiaOi 150.13 

o-Xylose; 

D-Xylose [acycllc form] [58-86-6]. 

D-Xylopyranose [7261-26-9]. 
a-D-Xylopyranose [6763-34-4]. 

/J-D-Xyiopyranose [2460-44-8]. 

DEFINITION 

Xylose contains NLT 98.0% and NMT 102.0% of xylose 
(CsH]q0 5 ), calcu la ted on the dried basis. 

IDENTIFICATION 

* A, (NFRARED ABSORPTION (197A) 

* B. The retention trme of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
□btained in the Assay , 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (75:25) 

System suitability solution: 10 mg/mL of USP Xylose 
RS and 0.2 mg/mL of USP Fructose RS in Mobile phase 
Standard solution: 10 mg/mL of USP Kyiose RS in Mo¬ 
bile phase 

Sample solution: 10 mg/mL of Xylose in Mobile phase 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 192 nm 

Column: 4.6-mm x 15-cm; 5-pm packlng L8 
Cotumn temperaturę: 30° 

Flow ratę: 2 mL/min 
Injection volume: 25 )iL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

ResoJution: NLT 2.0 between the xylose and fructose 
peaks 

Refative standard deviation: NMT 2.0% for xyJose 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity of xylose (GHi 0 O$) in the pnr- 
tion of Kyiose taken: 

Result = (ri//rs) x (C 5 /Cu) x 100 

fv - peak response from the Sample solution 

r s - peak response from the Standard solution 

C s = concentration of USP Kyiose RS in the 
Standard solution (mg/mL) 

G = concentration of Kyiose in the Sample solution 
(mg/mL) 
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Acceptance criteria: 98.0%—102.0% on the dried basis 

PERFORMANCE TESTS 
• COLOR OF SOLUTION 

Sample: A freshly prepared 100 mg/mL solution 
Acceptance criteria: The solution is elear and cotorless. 


IMPURITIES 

• Residue om Ignition (281): NMT 0.05% 

• Iron (241) 

Test preparation: Dissolve 2.0 g in 45 mL of water, and 
add 2 mL of hydrochloric acid. 

Acceptance criteria: NMT 5 (ig/g 


Delete the following: 

•• heavy Metals (231) 

Test preparation: Dissolve 2.0 g in water, and dilute 
with water to 25 ml. 

Acceptance criteria: NMT 10 pg/g» (ohcwi Hm-zoi*) 

• ORGANIC IMPURITIES 

Use the chromatogram of the Sample solution, obtained 
as directed in the Assay. 

Calculate the percentage of each individual impurity, ex- 
cluding any so!vent peaks, in the portion of Xylose 
taken: 


r T = sum of all of the responses in the 
chromatogram 
Acceptance criteria 
lndividual impurities: NMT 1.0% 

Total impurities: NMT 2.0% 

SPECIFIC TESTS 

» Optical Rotation, Specific Rototion (781S) 

Sample solution: lOOmg/mL in Ó.012 N ammonium 
hyoroxide 

Acceptance criteria: +18.2® to +19.4® 

• LOSS ON DRYING (731) 

Sample: 2-5 g 

Analysis: Dry the Sample at a pressure not exceedmg 
50 mm of mercury at 60® to constant weight, a current 
of dried air being passed through the oven during the 
drying period to remove water vapor. 

Acceptance criteria: NMT 0.1% 

ADDITIONAL REQUIREMENTS 

• Packacing and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

» USP Reference Standards (11) 

U5P Fructose RS 
USP Xylose RS 


ru 


Result = (fulri) x 100 

= peak response of each individual impurity 


Yohimbine Hydrochloride 



CjiHisNjOj- HCI 390.90 

1 7a-Hydroxy"20-a-yohimban-1 6-/j-carboxylic add, methyl 
ester, hydrochloride [65-19-0], 

» Yohimbine Hydrochloride contains not less than 
98,0 percent and not morę than 102.0 percent of 
* HCI, calculated on the dried basis. 

Packaging and storage— Preserve in tight containers, and 
storę at controlled room temperaturę. 

Labeling— Where it is intended for veterinary use only, it is 
so labeled, 

USP Reference standard; <11)— 

USP Yohimbine Hydrochloride RS 
Identification— 

A: łnfrared Absorption (197K). 

B: Thin-Layer Chromatographk Identification Test <201)— 
Test solution —Dissolve 10 mg of it in 1 ml of methanol, 
add 1 drop of ammonium hydroxide, and mix. 

Application vofume; 1 pL 

Developing solvent system: methylene chloride, methanol, 
and ammonium hydroxtde (90:14:1), in a saturated cham- 
ber. 

Procedurę—ANow the piąte to air-dry in a hood. Expose 
the dry piąte for 30 minutes to shorLwavelength UV light, 
then examine under fonq-wavelength UV light: the size, in- 
tensity, and Hf vatue of tne principal spot In the chromato- 
gram obtained from the Test solution correspond to those 
characteristics of the principal spot in the chromatogram 
obtained from the Standard solution, 

C: Ultravioiet Absorption <197U)— 

5 o/uf/on; 10 per mL 

Medium: 0.1 N hydrochloric acid in methanol, 

D: To 10 mg of it add 3 drops of sulfuric acid. Mix, and 
add 50 mg of ammonium vanadate: a vio!et color is pro- 
duced (differentiation from strychninę, which produces a red 
cofor). Add 1 mL of water: no color ehange occurs. 

Specific rotation <781S): between +100 c ' and +105°, 

Test solution: 10 mg per mL, in water, prepared by warm- 
ing on a steam bath and allowing to cool. 

Loss on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 1.0% of its weight. 

ChromaLugraphic purlty—Use the chromatogram of the 
Assay preparation obtained as directed in the Assay. Calcu- 
late the percentage of each impurity in the portion of Yo¬ 
himbine Hydrocmoride taken by the formula: 

100 (Zł/rO 

in which n is the response of the mdividual impurity; and r s 
ts the sum of all the responses in the chromatogram: not 
morę than 1.0% of any indlvidual impurity is found, and the 
sum of all the fmpurifcies found is not morę than 2.0%, 

Assay— 

Mobile phase—Pre parę a mixture of water, di basie sodium 
phosphate dihydrate solution (11.88 g per t), and monoba- 
sic potassium phosphate solution (9.08 g per L) 

(355:100:50). Add 4 g of sodium dodecyl suffate, and mix. 
Add 285 mL of acetonitriie, and mix, Make adjustments if 


necessary (see System Suitabltity under Chromotography 
(621)). 

Standard preparation— Quant i ta t i vely dissolve an aceu- 
rately weighed quantity of USP Yohimbine Hydrochloride RS 
in methanol to obtain a solution having a known concentra- 
tion of about 0,2 mg per mL. 

Assov preparation —Transfer about 50 mg of Yohimbine 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dilute with methanol to volume, and mix. Transfer 
10,0 mL of this solution to a 25-mL volumetric fiask, dilute 
with methanol to volume, and mix. 

System suitability solution —Quantitativeiy dilute an accu- 
rately measured volume of the Standard preparation with 
methanol to obtain a solution having a concentration of 
0.40 jug of USP Yohimbine Hydrochloride RS per mL. 

Chmmatographic system (see Chromotography (621)) —The 
liquid chromatograph is eouipped with a 229-nm detector 
and a 4-mm x 12.5-cm column that contains 4-pm packing 
L7, The flow ratę is about 2 mL per minutę. Chromatograpn 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the main yohimbine peak gives a 
measurable response. Chromatograph the Standard prepara¬ 
tion , and record the peak responses as directed for Proce¬ 
durę: the tai ling factor is not morę than 2.5; and the relalive 
standard deviation for replicate injections is not morę than 
1 %, 

Procedurę—Separately inject equaf volumes (about lOpl) 
of the Standard preparation and the Assay preparation fnto 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
ma of ■ HCI in the portion of Yohimbine Hydro- 

chioride taken by the formula: 

25QC(rołn) 

in which C is the concentration, in mg per mL, of USP Yo¬ 
himbine Hydrochloride RS in the Standard preparation; and 
ru and r s are the yohimbine peak responses obtained from 
the Assay preparation and the Standard preparation , respeo- 
t*vely. 


Yohimbine Injection 

» Yohimbine Injection is a sterile solution of Yo¬ 
himbine Hydrochloride in Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of yo¬ 
himbine (C 2 lH 26 N 2 0 3 ). 

Packaging and sto ragę —Preserve rn single-dose or multi- 
ple-dose containcrs as dcscribed in Packaging and Starage 
Requirements (659), Injection Packaging . Storę at controlfed 
room temperaturę. 

Labeling —Where it is intended for veterinary use only, rt is 
so labefed. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Yohimbine Hydrochloride RS 

Identification, Thin-Layer Chromatographk Identification 

Test (201)— 

Test solution— Transfer a volume of Injection, equivalent 
to about 40 mg of yohimbine, to a separator, add 5 mL of a 
sodium carbonate solution (1 in 20), and extract with four 
10-mL portions of chloroform, combining the chloroform 
extracts in a beaker and evaporating to dryness. Add 20 mL 
of methanol to the beaker, and swirl to dissolve the residue. 
Standard solution^ Prepare a solution of USP Yohimbine 
Hydrochloride RS in methanol containing 2 mg per mL 


1 s* 
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Mixed solution: a mixture of the Test solution and the 
Standard solution (1:1). 

Application vofume: 1 jiL. 

Developing solvent system: methylene ehloride, methanol, 
and ammonium hydroxide (90:14:1), in a saturated cham- 
ber. 

Procedurę —Ailow the piąte to air-dry In a hood. Expose 
the dry piąte for 30 minutes to 5hort-wavelength UV light, 
then examine under long-wavelength tJV light: the size, in- 
tensity, and R F value of tne principal spots in the chromato- 
grams obtained from the Test solution and the Mixed solution 
correspond to those characterfstics of the prrncipal spot in 
the chromatogram obtained from the Standard solution , 
BacteriaE Endotoxm$ Test (85)—It contains not morę 
than 45.5 USP Endotoxin Untts per mg of yohimbine. 
SteriJity Tests (71)—It meets the requlrements when 
tested as directed for Membranę Filtratbn under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 3.7 and 4.3. 

Other requirements—It meets the reguirements under In- 
jections and Implanted Drug Products (1). 

Asiay— 

Diluent —Prepare a mixlure of acetonitrile, water, and gla- 
ciał acetic add (49:49:2). 

Mobile phase —Prepare a mlxture of water, acetonitrile, 
and glaciał acetic add (603:377:20) containing 3,5 g of so- 
dium 1 -decanesulfonate in each 1000 ml, Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)). 

Standard preparation —Transfer about 55 mg of USP Yo¬ 
himbine Hydrochloride RS, accurately weighea, to a 25-ml 
volumetric fiask, add 20 mL of water, warnn, and świr! to 
dissolve. Add 84 mg of anhydrous dtrlc add, and swirl to 
di$solve. Allow the solution to cool, adjust with 1 N sodium 
hydroxide to a pH of 4,0, dilufe with water to volume, and 
mix. Transfer 125,0 pi of this stock solution to a second 
25-mL volumetric fiask, dilute with Diluent to volume, and 
mix. This solution contains about 0.011 mg of USP Yohim¬ 
bine Hydrochloride RS per mL 

Resolution solution—Prepare a solution in methanol con¬ 
taining about 0.56 mg of methylparaben and 0.06 mg of 
propyTparaben per mL Transfer 200 pL of this solution to a 
25-mL voIumetric fiask, add 125>0pl of the stock solution 
used to prepare the Standard preparation, dilute with Diluent 
to vofume, and mix, 

Assay preparation —Transfer an accurately mea su red vol- 
u me of Injection, eouivalent to about 0,25 mg of yohim¬ 
bine, to a 25-mL voiumetric fiask, dilute with Diluent to vol- 
ume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eaurpped with a 254-nm detector 
and a 3.9-mm x 15-cm column that contains 5-jim packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Resolution solution , and record the peak responses as 
directed for Procedurę: the relative retention limes are about 
0.4 for methylparaben, 0,7 for propyl para ben, and 1.0 for 
yohimbine; and the resolution, R, between methylparaben 
and propylparaben and between propyl para ben and yohim¬ 
bine is not less than 2.0, Chromatograph the Standard prep¬ 
aration, and record the peak responses as directed for Proce¬ 
durę: Lhe relative standard deviation for replicate injections is 
not morę than 2.0%, 

Procedurę —Separateły inject equal volumes (about 25 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, m 


mg, of yohimbine (CziHzćNzGO in each mL of the Injection 
taken by the formula: 

(354.45/390.90X25,000t/V)(r 0 / r 5 ) 

In which 354.45 and 390.90 are the molecular weights of 
yohimbine and yohimbine hydrochloride, respectively; C is 
the concentration, in mg per mL, of USP Yohimbine Hydro¬ 
chloride RS in the Standard preparation; Kis the volume, in 
pL, of injection taken to prepare the Assay preparation; and 
Fu and n are the yohimbine peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 


Yttrium Y 90 Ibritumomab Tiuxetan 
Injection 

» Ibritumomab Tiuxetan is the immunoconjugate 
resulting from a stable thiourea covalent bond 
between the monodonal antibody ibritumomab 
and the linker-chelator tiuxetan [N-[2-bis(carbox- 
ymethyi)amino]-3-{p-isothiocyanatophenyl)- 
propyI]-[/V-[2-bis(carboxymethyl)amino]- 
2-(methyl)ethyl)glycine. This cnelate provides a 
high-affinity, conformationally restricted chelation 
site for S0 Y and u, ln. The approximate molecular 
weight of Ibritumomab Tiuxetan is T 48 kD. 

Ibritumomab is a murine IgC; kappa monoclo- 
nal antibody directed against the CD20 antigen, 
which is found on the surface of normal ancT ma- 
lignant B lymphocytes. Ibritumomab is produced 
in Chinese hamster ovary ceils and is composed 
of two murine gamma 1 heavy chains of 445 
amino acids each and two kappa light chains of 
213 amino acids each. 

Yttrium Y 90 Ibritumomab Tiuxetan Injection is 
a sterile, nonpyrogenic preparation of the immu¬ 
noconjugate of ibritumomab and tiuxetan that is 
labelea with 90 Y and is suitable for intravenous 
administration. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of 90 Y as the ibritumomab com- 
plex, expressed in meqabecquerels (or millicuries) 
per mL at the time inaicated in the labeling. It 
may contain buffers and stabilizers. It contains no 
antimicrobial agents. Other Chemical forms of ra- 
dioactivity do not exceed 5 percent of the total 
radioactivity. The immunoreactive fraction, as de- 
termined by a validated method, is not less than 
90 percent. 

Packaging and storage —Preserve in single-dose contain- 
ers, and storę in a refrigerator for not morę than 8 hours. 
[notę—T ranslucent protein particles may develop, which are 
removed by filtration prior to administration using a 0,22- 
pm low-protein-binding filter.] 

Labeling —tabel it to include the following in addition to 
lhe information specified for Labeling (7), Labeis and Labeling 
for Injectabte Products', the time and datę of calibration; the 
amount of Yttrium Y 90 ibritumomab tiuxetan as total MBq 
(or mCi) and concentration of yttrium S0 Y ibritumomab Liux- 
etan, in MBq (or mCi) per mL, at the time of calibration; 
the expiration datę and time; the storage temperaturę; and 
the statement, "Caution—Radioactive Materiał." The label- 




mg indicates that, in making dosage calculations, correction 
is to be madę for radioacttve decay, and also indicates that 
the radioactive half-life of 90 Y is 64.1 hours. 

USP Reference standard s (11)— 

USP Endotoxin RS 

Radionudfde identifkation (see Radioactivity (821))— 

A: The beta radiation of the Injeclion shows a mass ab- 
sorption coefficient within 5% of the value found for a 
known standard of the TO Y when tested under the same 
counting conditions. 

B: The beta-ray spectrum, obtained on an energy caJi- 
brated beta spectrometer, is identical to that of the spec¬ 
trum of of known purity, showtng a maximum beta par¬ 
ticie energy (JE™*) at about 2280 ke\/7 [notę —Because of the 
inherent aifficulty in measuring beta radiation, a second 
comparative test should be performed.] 

Bacterial Endotoxins Test (85)—The limit of endotoxin 
content is not morę than 175 /V USP Endotoxin Units per 
ml of the Injection, when compared with the USP Endo- 
toxin RS, in which V \s the maximum recommended total 
dose, in mL f at the expiration datę or time. 
pH (791): between 5.5 and 7.5. 

Radiochemicaf purity— 

Adsorbent: 1- x 8-cm instant silica gel strip. 

Test solution: the fnjection. 

Application volume: 10 fil. 

Deveioping $olvent system: 0.9% sodium chloride solution. 

Procedurę—Proceed as directed for Thin-Layer Chromatog- 
rophy under Chromatography (621) by ascenaing chroma- 
tography. Determine the distributlon of radioactivity on the 
chromatogram by scanning with a suitable coJlimafed radi- 
ochromatogram strip scanner, and determine the percent- 
age of radiochemical purily of the test specimem Not less 
than 95% of the 90 Y activity is present as a band between 
the Rf vaiues of 0.0 and 0.1. 


Change to read: 

Radionuclidic purity (Content of 90 Sr in an yttrium Y 
90 chloride solution) # (see Radiooaiwty (821 ))• <c* 
aoiT)—Prepare a strontium/yttrium carrier solution containing 
0.34 mg of yttrium chloride (YCh - 6 hbO) and 0,30 mg of 
strontium chloride (SrCb ■ 6 H 2 O) per ml of 0.1 N hydro- 
chloric acid. Appiy about 50 pL of this solution at the origin 
of 3 2- x 19-cm cellulose phosphate chromatographic strip 
(see Chromatography (621)), and allow to dry. Appiy about 
5 pL of the yttrium Y 90 chloride radiolabeling solution at 
the origin, and develop the chromatogram by ascendmg 
chromatography over a period of about 1.25 hours, using 
3 N hydroehfonc acid as the developing solvent, until the 
solvent front migrates to the 15-cm mark, Aflow to dry. Cul 
the strip at the 8-cm mark, and place the upper section 
{so;vent front) in a suitable liauid scintillation solvent. Using 
a suitable counting assembly • <cn 1 May-zom, determine the 
radioactivity, in KBq (or jxCi) per mL of yttrium Y 90 chło¬ 
ńcie solution, The total radioactivity of g °Sr is not greater 
than 740 KBq per 37 GBq (or 20 pCi per G) of at the 
expiration datę as stated on the labeling. 

Other recfuirements—It meets the requirements under In- 
jecdons and Implanted Drag Products (1 >, except that the ra- 
dioactive component may be distributed or dispensed prior 
to completion of the test for Sterility, the latter test being 
started on the datę of manufacture. 


Change to read: 

Assay for radioactivfty *(see f?od/ooct/v/ry (821 »• ( cni.m ay 
2017 )—Using a suitable counting assembly *• <cn de¬ 

termine the total radioactivity, in MBq (or jaCt), of the un- 
shidded Injection, using a calibrated system. 


USP Monographs 


Zalcitabine 



CoHuNjOj 211.22 
Cytidine, 2',3'-dideoxy-, 

2,3'-Dideoxycytidine ł [7481 -89-2], 

» Zalcitabine contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
calculated on the dried basis. 

Caution—Creat care should be token to prevent 
inhaling partides of Zaldtabine and exposing it to 
the skin . 

Patkaging and sto ragę—Preserve in tight, fight-resistant 
containers. 

USP Reference standards (11)— 

USP Zaldtabine RS 

USP Zalcitabine ReJated Compound A RS 
2',3'-Didehydro-2', 3Cdideoxyęytidine. 

Bdentification— 

A: fnfrared Absorption (197 K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
Standard preparation , as obtained in the Assay. 

C: Prepare a test solution of if in a mixture of methanol 
and water (1:1) containing 50 mg per mL. Similarly prepare 
a Standard solution, using USP Zalcitabine RS. Separately 
apply 10 pL portions of the test solution and the Standard 
solution to a suitable thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0,25 -mm layer of 
chromatographic silica qel mixture. Place the piąte in a pa- 
per-llned chromatograpnic chamber saturated with a solvent 
system consisting of the elear lower layer of a mtxture of 
alcohol, dichloromethane, and water (3:2:2), and deve!op 
the chromatogram. When the soivent front has moved 
about three-Fourths of the length of the piąte, remove the 
piąte from the chamber, mark the solvent Front, and allow 
to dry. Locate the spots on the piąte by examinatton under 
short-wavefength UV fight: the R f value of the principaf spot 
obtained from the test solution corresponds to that ob¬ 
tained from the Standard solution. 

Specific rotation (781S): between +73° and +77°, 

Test solution: 7 mg per mL, in water. 

Water Determmatiorc, Method la (921): not morę than 
03%. 

Resitfue on śgnition (281): not morę than 0.1%. 

Dęte te the following: 

°Heavy imetaBs, Method II (231): 0.002 %.o (omc^i i-fan-zoiij) 

Chromatographic puraty— 

Phosphate buffer , Mobile phase, Resoiution solution , Stan¬ 
dard preparafr'o/i, and Assay preparation —Prepare as directed 
in the Assay. 

Chromatographic system (see Chromatography (621))—The 
ligukl chromatograph is eauipped with a 270-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
LI. The flow ratę es about 1 mL per minutę. Chromatograph 
the Resoiution solution , and record the peak responses as 
directed for Procedurę: the resoiution, R, between zaldtabine 
and zaldtabine related compound A is not less than 2.0, 


and the tailing faetor for zaldtabine is not greater than 1.5. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation is not morę than 2 %. 

Procedurę —Inject a vo!ume (about 20 pL) of the Assay 
preparation into the chromatograph, record the chromato- 
grams, and measure the responses of the major peaks. Inject 
a vofume of aceton itrile En water (3 in 100) as a chromato¬ 
graphic blank. Calculate the percentage of each Empunty in 
the portion of zalcitabine taken by the formula: 

100(n / r s ) 

in which n is the peak response for each tmpurity, and r s is 
the sum of the responses of alf of the peaks: not morę than 
0.3% of any rndividual impurity is found, and the sum of ail 
impurities is not morę than 2 . 0 %, 

Ordinary impurities (4 66 )— 

Test solution: 50 mg per mL, in a mixture of methanol 
and water ( 1 : 1 ). 

Standard solution: a mixture of methanol and water 
0:D* 

Eluant: the lower layer of a mixture of afcohol, dichlo- 
romethane, and water (3:2:2). 

Visuafizathn: 1 . 

Assay— 

Phosphate buffer— Oissolve 6.8 g of monobasic potassium 
phosphate and 8.7 g of dibasic potassium phosphate in 
2000 mL of water. Adjust, if necessary, with dilute phos- 
phoric add or potassium hydroxide solution (1 in 10 ) to a 
pH of 6.8 ± 0,05, 

Mobile phase —Prepare a filtered and degassed mixture of 
Phosphate buffer a nd acetonitrile (97:3). Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Resoiution solution —Dissolve USP Zalcitabine RS and USP 
Zaicitabine Related Compound A RS In a mfxture of acetoni¬ 
trile in water (3 in 100), and dilute quantitativefy, and step- 
wise if necessary, with the same solvent to obtain a solution 
containing about 0,024 mg of each per mL. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Zaldtabine RS in a mixture of acetonitrile 
and water (3 in 100) to obtain a solution having a known 
concentration of about 0.5 mg per mL. 

Assay preparation —Transfer about 100 mg of Zaicitabine, 
accurately weighed, to a 200-ml volumetric fiask, Drssolve 
in a mixture of acetonitrile and water (3 in 100), dilute with 
the same solvent to volume, and mix. 

Chromatographic system —The liguid chromatograph is 
eguipped with a 270-nm detector and a 4.6-mm x 15-cm 
column that contains packing LI. The flow ratę is about 
1 mL per minutę. Chromatograph the Standard preparation, 
and record the peak responses as directed for Procedurę: the 
tailing faetor for the zaldtabine peak is not greater than 1.5, 
and the relative standard deviation is not morę than 2 . 0 %. 
Chromatograph the Resoiution solution: the resoiution, R, be¬ 
tween zaicitabine and zalcitabine related compound A is not 
less than 2 . 

Procedurę —Separately inject equai volume$ (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of C 9 H 13 N 3 O 3 in the portion of Zaldtabine taken 
by the formula: 

200 C(ru/r s ) 

In which C is the concentration, in mg per mL, of USP 
Zaldtabine RS in the Standard preparation; and ry and r$ are 
the peak responses obtained from the Assay preparation and 
the Standara preparation , respectlvely. 




Zalcitafoine Tablets 


» Zalcitabine Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of zalcitabine (CgHisNjOj)- 
Caution—Creat care should be taken to prevent 
inhaling partides of zoldtabine and exposing it to 
the skin. 

Packaging and stora ge—Preserve in tight, fight-resistant 
containers. 

USP Reference standards (11) — 

USP Zalcitabine RS 

USP Zaidtabine Related Compound A RS 
2\3'-Didehydro-2',3'-dideoxycytidine. 

Identification —The retention time of the major peak in 
the chromatogram of the Assay preparation comesponds to 
that of the Standard preparation, as obtained in the Assay. 
Dissolutfon (711)— 

Medium: water; 900 mL 

Apporotus 2: 50 rpm. 

Time: 20 minutes. 

Phosphate buffer— Transfer 8.7 g of dibasie potassium 
phosphate to a 1 L voiumetric fiask, dii u te with water to 
volume, and adjust with phosphoric add to a pH of 6.8. 

Mobile phase —Prepare a filtered and degassed mixture of 
Phosphate buffer, methanol, and acetonitrile {96:43), Make 
adjustments if necessary (see System Suitabitity under Chro- 
matography (621)). 

Standard preparation— Transfer about 10 mg of USP 
Zalcitabine RS, accurately weighed, to a 250-mL volumetnc 
fiask. Add about 200 mL of Medium, and sonicate until 
complete solution is effected. Dilute with Medium to voh 
ume y and mix. 

Chromatographic system (see Chromatography (621))—'The 
lrquid chroma tog rap h is eauipped with a 27G-nm detector 
and a 3.9-mm x 15-cm column that contains 10-um pack- 
ing LI. The flow ratę is about 1 mL per minutę. Chrom ato- 
graph the Standard preparation , and record the peak re¬ 
sponses as described for Procedurę: the retention time is 
about 5 minutes; the tailing factor is not morę than 2; and 
the relative standard deviation is not morę than 2%. 

Procedurę— Se pa ratę ly Inject equal volumes (about 
1 50 jil) of the Standard preparation and a filtered portion of 
the solution under test into the Ghromatograph, record the 
chrcmatograms, and measure the responses of the major 
peaks. Calculate the quantity, in mg, of zalcitabine in the 
Tablets taken by the formula: 

900C(r u /r s ) 

in which C is the concentration, in mg per mL, of USP 
Zalcitabine RS in the Standard preparation ; and r u and r 5 are 
the zalcitabine peak responses obtained from the solution 
under test and the Standard preparation, respectively, 

Tolerances —Not less than 80% (Q) of the labefed amount 
of CriHjjNjCh is dissolved in 20 minutes. 

Unlformity of dosage units (905): meet the require- 
ments. 

Assay— 

Buffer soiution —Dissolve 3.4 g of monobasic potassium 
phosphate in sufficient water to make 1 L, Using a suitable 
dH meter, adjust with phosphoric add to a pH of 2,2. 
notę — If too much phosphoric add is added, yielding a pH 
below 2.2, the pH may be adjusted to 2.2 witn 0.025 M 
monobasic potassium phosphate,] Add 1.08 g of sodium 
1 -octanesulronic acid, and mix. 


Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (85:15). 

DHuent —Prepare a mixture of water and acetonitrile 
(17:3). 

Resoluiion solution —Drssoive weighed quantities of USP 
Zalcitabine RS and USP Zalcitabine Related Compound A RS 
in DHuent, and di fu te quantitatively, and stepwise if neces¬ 
sary, with the same solvent to obtain a sofution containing 
about 0.02 mg per mL of zaidtabine and 0.002 mg per mL 
of zalcitabine related compound A. 

Standard preparation —Dissolye an accurately weighed 
quantity of USP Zalcitabine RS in DHuent , and dilute quan- 
titstively, and stepwise if necessary, with the same sofyent 
to obtain a solution having a known concentration of about 
0.008 mg per mL, 

Assay preparation —Transfer 5 Tablets to a vo!umetnc fiask 
suitable to obtain a solution containing about 0,008 mg 
zalcitabine per mL. Add a volume of DHuent that is about 
six-tenths of the volume of the fiask, sonicate for 15 min- 
utes, and shake by mechanlcal me ans for 10 minutes. Dilute 
with DHuent to volume, and mix. Filter bpfore use. 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is egulpped with a 280-nm detector, 
a precolumn cartridge that contains pacldng LI, and a 4,6- 
mm x 25-cm analytical column that contains 5-^im packing 
LI, The flow ratę js about 1.5 mL per minutę, Chromato- 
graph the Resoiution solution, and record the peak responses 
as directed for Procedurę: the resoiution, R , between the 
zalcitabine and zaidtabine related compound A peaks is not 
less than 1 . 1 , and the tailing factor for the zalcitabine peak 
is not morę than 1.5. Chromatograph the Standard prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation for replicate injections is 
not morę than 2 %. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses of the major peaks. Calculate the quan- 
tity, in mg, of C 9 H 11 N 3 O 3 in the portion of Tablets taken by 
the formula: 

CV(ru/rś) 

in which C is the concentration, in mg per mL, of USP 
Zaidtabine RS in the Standard preparation ; V is the vo!ume, 
in mL, of the volumetric fiask used to prepare the Assay 
preparation; and ru and rj a te the zalcitabine peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


Zateplon 



C t 7 H ls N s O 305.33 

Acetamfde,N-[3-(3-cyanopyrazolo[1,5-a]pyrimidin- 
7-y I) p heny IJ-N-ethy I-; 

3'-(3 Cyanopyrazolofl ,5-a]pynmrdin-7-yl)-N-ethylacetanilide 
[15131934-5]. 

DEFINITION 

Zateplon contains NLT 98,0% and NMT 102,0% of zaleplon 
(C 17 H 15 N 5 O), calculated on the anhydrous basis. 


USP Monographs 







Table I 


IDENTIFICATION 

* A, INFRARED ABSORPTION <197K) 

* B. The retention time of the major peak of the Sompie 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 
» Procedurę 

Buffer: 03 g/L of ammonium formate in water. Adjust 
with formie acid to a pH of 4,0. 

Mobile phase: Acetonitrile and Buffer (7: 18) 

Diluent: Acetonitrile and water (1:1) 

System suitability solution: 0.5 mg/mL of USP 
Zaleplon RS and 0,5 |ig/mL each of USP Zaleplon Re¬ 
iated Compound A RS and USP Zaleplon Related Com- 
pound B RS in Diluent 

Standard solution: 50 pg/mL of USP Zaleplon RS in 
Diluent 

Sampfe solution: 50 pg/mt of Zaleplon in Diluent 
Ohromatographk system 
(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 245 nm 

Column: 4-mm * 10-cm; 3-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 10 pL 

Run time: 2 limes the retention time of zaleplon 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for zaleplon and 
zaleplon related compound B are 1,0 and 1.2, 
respectively.] 

Suitability requirements 

Resolution: NLT 2,0 between zaleplon and zaleplon 
related compound B, System suitability solution 
Tailing factor: NMT 1.5, Standard solution 
Relaf ive standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zaleplon (CiyHisNsO) in the 
portion of Zaleplon taken: 

Resull = (rufn) x (Cs/Cu) x 100 

fu - peak response of zaleplon from the Sample 
solution 

n - peak response of zaleplon from the Standard 
solution 

Cs - concentration of USP Zaleplon RS in the 
Standard solution (ug/mL) 

Cu - concentration of Zaleplon in the Sample 
solution (pg/mL) 

Acceptance criteria: 98.0%-1O2.O% on the anhydrous 
basis 


Time 

Solution A 

Solution B 

fmin^ 

f%1 

(%1 

0 

80 

20 

15 

60 

40 

25 

45 

55 

26 

80 

20 

35 

80 

20 


Diluent: Acetonitrile and water (250:750) 

System suitability solution: 0.5 mg/mL of USP 
Zaleplon RS and 0,5 pg/mL each of USP Zaleplon Re- 
lated Compound A RS, USP Zaleplon Related Com¬ 
pound B RS, and USP Zaleplon Related Compound C 
RS in Diluent 

Standard solution: 0.5 pg/mL of USP Zaleplon RS in 
Diluent 

Sample solution: 500 pg/mL of Zaleplon in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; S^pm packing L7 
Flow ratę: 1,5 mL/mm 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.2 between zafeplon related com- 
ound A and zaleplon related compound C; NLT 2.0 
etween zaleplon and 2 aleplon related compound B, 
System suitability solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any indMduaf impurity in 
the portion of Zaleplon taken: 

Result = (rjr$) x (Cs/Ou) x (1/f) x 100 

fu - peak response of any individual impurity from 
the Sample solution 

r s = peak response of zaleplon from the Standard 
solution 

Cs - concentration of USP Zaleplon RS in the 
Standard solution (pg/mL) 

Cu = concentration of Zaleplon in the Sample 
solution (pg/mL) 

F - relative response factor for the corresponding 
impurity peak {see Table 2) 

Acceptance criteria: See Table 2. Disregard any peak 
bdow 0.05%. 


IMPURtTlES 


Detete the fotlowmg: 

•• HEAVY Metals, JWećbod II (231): NMT 20 ppm* (omal i- 

Ifln-ZOIB) 

* RESIDUE ON Ignition (281): NMT 0.2% 

* ORGAN1C IMPURITIES 

Solution A: 1,4 g/L of monobask potassium phosphate. 
Adjust with phosphoric acid to a pH of 3.0, 

Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 2 


Marne 

Relative 

Retention 

Time 

Relat!ve 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%^ 

CviinoDvrazolamine" 

0.15 

0.50 

0.15 

Zaleplon related 
compound A 

0,54 

036 

0.15 

Zaleplon reiated 
compound C to 

0,57 

0.80 

0 1 

Desethvliaieolon t,t 

0.70 

1.1 

0.1 

Zaleofon 

1.0 

— 

— 


iT 3-Aminopyra^DłE-4-carboriitri|e. 

fcprocess impurity; may not be found in alJ manufacturing processes. 

1 N-[S -(3’Cy a no pyrazolo[ 1,5- ajpy ri mi dl n- 7-y |)p heny I j acet am ide. 

* (£>N [3-C3-Cyarto-6434 3-(hLethy facetem idojpberiyl]- 3-Pxoprop-1 -en-1 - 
y!} py razolofl ,5 -ojpy rimidin * 7-y Opneny l]-A/-ethy lacetam ide. 



















Tabłe 2 (Continued) 


Name 

Relatlve 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%> 

Zaleplon related 
comDound B 

i*n 

0.65 

0.15 

Zaleplon 

oxopropenyt 

analoq b « J 

1*59 

0.51 

0.1 

Any mdividual 
unspedbed 
impunty 

— 

1.0 

0.10 

Total impurities 

— 

— 

0.5 


2 S-Amirtopyrazole-^cafboraitfiie. 

^Process impurity; may not be found in a II many factu ring processes, 

1 W-[ 3-( 3 ■ Cy a n opyra zo Iq[ 1 , 5-aJpyrim id in - 7-y 1 )p heny I Jaceta m id e. 
a (£)- N~[ 3-(3 ■ Cy an o-6 - (3 -[ 3 -(N- ethy la ceta m tcf o)pheny I ] ■ 3 -oko prop-1 -en-1 - 
yi} pyrazoto[ 1, Ś -ojpyrim rd in- 7-yl) pn enyl]-N-e Lhy Eacetam i de. 

SPECIFIC TESTS 

* Water Determination (921), Method /: NMT 2* *0% 

ADDITIONAL REQUIREMENT$ 

* Packacinc and Storace; Preserve in light-resistant con- 
tainers, and storę at room temperaturę. 

* USP Reference Standard* (11) 

USP Zaleplon RS 

USP Zaleplon Related Compound A RS 
( E)-N- {3-[ 3“(Dimethyfam ino)acry loyl] pheny f}-A/- 
ethyiacetamide* 

C, 5 H2oN,0 2 260*33 

USP Zaleplon Related Compound B RS 
N-[3-(3-Cyanopyrazolo[1,5-o]pyrimidin-5-yl)phenyl]-W- 
ethylacetamide* 

Ci ? H,5N 5 0 305.33 

USP Zaleplon Related Compound C RS 
7-[ 3-( N-Ethyiaceta mido)phenyl]py razolo[ T ,5- 
o] py ri m i di ne- 3 - ca rboxa m id e. 

C 17 Hi 7 N 5 0 2 32335 


Zaleplon Ca psu li es 

DEFINITION 

Zaleplon Capsules contain NLT 90.0% and NMT 110.0% of 
zaleplon (C 17 HisNsO), calculated on the anhydrous basis. 

IDENTIFICATION 

* A* Ultraviolet Absorption <197U) 

Diluent: Acetonitrile and water (1:4) 

Standard solution: 0*1 mg/mL of USP Zaleplon RS in 
Diluent 

Sample solution: 0.1 mg/mL of zaleplon in Diluent 
from the conlents of NLT 5 Capsules 

* R* The retention hme of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assoy. 

A5SAY 
« Procedurę 

Solution A: 0.3 g/L of ammonium formate in water 

Solution B: Acetonitrile 

Diluent: Acetonitrile and water (1:4) 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution 8 

ImlnY 

(°/°) 

flbl 

0 

95 

5 

30 

50 

50 

31 

95 

5 


Standard solution: 0*1 mg/mL of USP Zaleplon RS in 
Diluent 

Sample solution: 0*1 mg/mL of zalepion In Diluent 
from NLT 5 Capsules* Pass through a hlter of G*45-pm 
porę size, [Notę— Use the entire Capsule with its con- 
tents, Shalce for 10 min.] 

Chromatographk system 
(See Chromatograpny (621 >, System Suitability *) 

Modę: LC 

Detector: UV 240 nm 

Coiumn: 4.6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 30* 

Ftow ratę: 1.4 mL/min 
fnjection size: 15 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
TaiJing factor: NMT 1*5 
Reiative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of zalepion (C 17 H 15 N 5 O) in the 
portion of Capsules taken: 

Result = (ru/rs) x (Q/Cu) x 100 

ru - peak response from the Sample solution 

r* = peak response from the Standard solution 

Cs - concentration of USP Zaleplon RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of zaleplon in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% on the anhydrous 
basis 

PERFORMANCE TESTS 
O DiSSOLUTION 
Test 1 

Medium: Water; 900 ml 

Apparatus 2: 75 rpm, with sinkers tf necessary 

Time: 20 min 

Determine the percentage of zaleplon dissolved using 
one of the following procedures. 

Spectrophotometric procedurę 
Standard stock solution: 11 ma of USP Zaleplon RS 
in a 250-mL volumetnc fiask, aad 25.0 ml of metha- 
nol to disso!ve. Dilute with Medium to volume. 

[Non—Thts solution is stable for 7 days.] 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of U 
1000 mg/mL, where L is the Capsule labę! daim in 
mg* [Notę—T his solution is stable for 7 days.] 

Sample solution: Pass a portion of the solution umder 
test through a suitabie fil ter of 045-jjm porę size* 
Instrumental conditions 
(See Ultravioiet~Visible Spectroscopy (857)*) 

Analytiral wavelength: 333 nm 
Path length: 1 cm 
Biank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zaleplon (CuHisNsO) 
dissQlved: 

Result = (Au/As) x (Cs/L) x V x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs - concentration of the Standard solution 

V - voIume of Medium, 900 ml 


(mg/mL) 

= labefclaim (mq/Capsule) 
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Chromatographic procedurę 
Buffer: 0.77 g/L of ammonium acetate in water 
Mobile phase: Buffer and methanol (67:33) 

Standard stock solution: 0.22 mg/mL of USP 
Zaleplon RS prepared as follows. DissoIve first in 
methanol using 5% of finał volume and dilute with 
Medium to volume. 

Standard solution: Dilute the Standard Stoch solution 
with Medium to obtain a finał concentration of (L/ 
900) mg/mL, where L is the Capsule la bel claim in 
mg. 

Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of 0.45-pm porę size. 
Chromatographk system 
(See Chromatograpny (621 } y System Suitability.) 

Modę: LC 

Detector: UV 230 nrrt 

Coiumn: 4.6-mm x 5-cm; 3-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 2.0 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 

Column effieiency: NLT 2000 theoretlcal plates 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zaleplon (Ci?Hi 5 N 5 0) 
dissolved: 

Result = (Wrs) x (C s /L) x V x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C s = concentration of USP Zaleplon RS in the 
Standard solution (mg/ml) 

L - label claim (mg/Capsułe) 

V = volume of Medium* 900 mL 
Tolerances: NLT 85% (Q) of the labefed amount of 
zaleplon (CuHisNsO) is dissoNed. 

Test 2: If the product compties with thss test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm, with sinkers 

Time: 20 min 

Buffer: L36 g/L of monobasic potassium phosphate m 
water. Adjust with phosphoric add to a pH of 3.0. 
Mobile phase: Bufter and acetonitrile (7:3) 

Standard stock solution: 1.1 mg/mL of USP Zaleplon 
RS in Mobile phase 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of (L/900) 
mg/mL, where L is the Capsule label daim in mg. 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of 0,45-pm porę size. 


Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 28° 

Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Coiumn effieiency: NLT 2000 theoretlcal plates 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zaleplon (CuHisNsO) 
dissolved; 

Result = (r u /r s ) x (C s /L) x V x 100 

ru - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs = concentration of USP Zaleplon RS in the 
Standard solution (mg/ml) 

L = label claim (mg/Capsule) 

V = voiume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
zaleplon (Ci?Hi$NsO) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
Organie fmpurities 
■ Procedurę 

Diluent, Mobile phase, Sample solution, and Chro¬ 
matographic system: Proceed as directed in the 
Assoy. 

Standard stock solution: 0,5 mg/mL of USP Zaleplon 
RS in Difuent 

System suitability solution: 0.5 pg/mL of USP 
Zaleplon Relatea Compound B RS in the Standard stock 
solution 

Sensitivlty solution: 0,05 |jg/mL of USP Zaleplon RS in 
Diluent, from the Standard stock solution 
Standard solution: 0.1 mg/mL of USP Zaleplon RS in 
Diiuent t from the Standard stock solution 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

Suitability requirements 

Signal-to-noise ratio: NLT 10 for the zaleplon peak, 
SensitMty solution 

Resolution: NLT 1.5 between zaleplon and zaleplon 
related compound B, System suitability solution 
Tailing factor: NMT 1.5 for the zaleplon peak. Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0% for the 
zaleplon peak. System suitability solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any mdivldual tmpurity in 
the portion of Capsules taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru = peak response of an individuai impurity from 
the Sample solution 

r$ 3 = peak response of USP Zaleplon RS from the 
5fo/i dard solution 

Cs = concentration of USP Zaleplon RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of zaleplon in the 
Sample soiuthn (mg/mL) 



cepta 

lndividual impurities: See Impurity Tobie 1. 
Totaf impurities: NMT 1*0% 


Impurity Table 1 


Name 

Relatira 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%S 

C va n od yrazo Fa m i n 

0.16 


Zaleplon related compound A u 4 

0.76 

_ 

Zaleplon 

1.0 

_ 

Zaleplon related compound B £ * 

1.05 

_- 

Anv indivfdLiaI unspecified Impurity 

_ 

02 


* 3-Aminopyrazote-Jł-earbonitrite. 

u {£}-N-{3-[ 3-(Dimethylarnino)atryloyI]phenylj-W-ethylacetamide. 
r N- [ 3 -(3-Cya nopyrazolo[ 1,5-a] pyrimid rn-5 -yI) ph e ny[] - N-e thyJ a celami de. 

* Induded for peak Identification purposes only, 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in light-resistant con- 
tainers* Storę at controlfed room temperaturę. 

• Labeling: When morę than one Dtssolutton test is given, 

the labeling States the Dissolution test used only if Test 1 
is not usea 

• usp reference standards (TT) 

USP Zaleplon RS 

USP Zaleplon Related Compound B RS 
N-[3-(3-Cyanopyrazolo[l,5-ot]pynmidin-5-yl)phenyl]-N" 
ethylacetamide. 

C 17 HT,sN50 305.33 


Zanamlvir 



C12H20N4O7 


332.31 


D-g}ycero-0-gaiacto-Hon-2-enonlz acid, 5-(acetylamino)-4- 
f(aminoiminomethyl)amrno]-2 # 6-anhydro-3 ł 4 / 5-trideoxy-; 
5~Acetamido-2 # 6’anhydro-3,4,54rideGxy*4~guanidinQ-D- 
glycero-D-galacto-non-I-enonlc actd [1 39110-80-8], 

DEFINITION 

Zanamivtr contains NLT 98,0% and NMT 102.0% of 
zanamivir {C 32 H 20 N 4 O 7 }, calculated on the anhydrous and 
solvent-free basis* 

IDENTIFICATION 

• A, INFRARED AB50RmON (197) 

Methods described in Infrared Absorption (197K) or 
(197M> may be used. 

Wavenumber rangę: 4000 cnr 1 to 400 cm ' 1 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
« PROCEDURĘ 

Mobile phase: Acetonitrile and 7.5 mM sulfuric acid 
(60:40)* Adjust with ammonia TS to a pH of 6,2. 


Resolution solution: Prepare 2,5 jig/mL of talo- 
zanamivrr and 0*05 mg/mL of zanamMr from USP 
Zanamivir Resolution Mixture RS in Mobile phase * 
Standard solution: 0.045 mg/mL of USP ZanamMr RS 
in Mobile phase 

Sample solution: 0.045 mg/mL of Zanamivtr in Mobile 
ohose 


phase 

Chromatographk system 

(See Chromatoarapny (621 


(See Chromatography (621), System Suitability.) 

Modę: LC 
Detector: UV 234 nm 

Column: 4.6-mm x 25-cm; 5-jam packmg L82 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitabifity 

Samples: Resolution solution and Standard solution 
Suitabilfty reguirements 

Resolution: NLT 1.5 between fo/o-zanamivir and 
zanarnwir, Res o/u don solution 

Relative standard deviation: NMT 1 *5%, Stondord 
solution 
Andtysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zanamrvrr (C 12 H 20 N 4 O 7 ) in 
the portion of Zanamivir taken: 

Result - (r^/r s ) x (Q/C u ) x 100 

ru = peak response from the Sample solution 

r$ = peak response f rom the Standard solution 

C s = concentration of USP Zanamivir RS in the 
Standard solution (mg/mL) 

Cu - concentration of Zanamivir in the Sample 
solution (mg/mL) 

Acceptance crlteria: 98,0%-l 02.0% on the anhydrous 
and so!vent-free basis 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase: Proceed as directed in the Assay. 

System suitability solution: Prepare 0.45 mg/mL of 
zananwir and 9 pg/mL each of imidazole, imidazole 
carboximldamide, zanamivir urea analog, 4-amino 
zanamivir, 4-bfguanide 2 anamlvir, and fo/o-zanamMr 
from USP Zanamivir Related Compounds Mixture RS in 
Mobile phase * 

Sample solution: 0*45 mg/mL of Zanamivir prepared as 
follows, Drssolve the sample using 40% of the finał vol- 
ume with water, and dilute with acetonitrile to volume. 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm and 234 nm 
Column: 4.6-mm x 25-cm; 5-jim packing L82 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection voiume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability requlrements 
Resolution: NLT 1.5 between the peaks of talo - 
zanammr and zanamMr at 234 nm 
Analysls 

Sample: Sample solu tion 

Calculate the percentage of imidazole in the portion of 
Zanamivir taken: 

Result -[(r/0/(G/P+ /*)] x 100 

fi - peak response of imidazole at 210 nm 
f - relative response factor for imidazole (see 
Tobie 7) 

r> = peak response of zanamivir at 210 nm 
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Calculate the percentage of imidazole carboximidam ide 
and 4-biguanide zanamivlr in the portion of Zanamrvir 
taken: 

Result = [(rJF)/(n/F + rj] x 100 

n - peak response of imidazole carboximfdamide 
or 4-biguanide zanamivir at 2 34 nm 
F = relative response factor for imidazole 

carboximidamide or 4-biguanide zanamivlr 
(see Tahle 7) 

Cr ” sum of the responses of all the peaks 

induding the zanamivir peak at 234 nm 
Calculate the percentage of O-triazinyl zanamtvir, 
zanamivir urea analog, 4-amino zanamivir, tolo- 
zanamivir, zanamMr di mer, and any other unspecifted 
impurity m the portion of Zanami vir taken: 

Result = (r u /r r) x 100 

ry - peak response of O-triazinyl zanamMr, 

zanamivir urea analog, 4-amino zanamMr, 
m/n-zanamivir, zanamMr dimer, or any other 
unspecified impurity at 234 nm 
r T - sum of the responses of all the peaks 

induding the zanamivir peak at 234 nm 
Aceeptanoe criterla: See Tobie h 


Table 1 


Name 

Relntive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Crlteria, 

NMT 

Imidazole 1 

0.26 

2*5 

_ 

Imidazole earbox- 
imidamide 11 

0.30 

3*3 

0*01 

O-TriazEnyl 

zanamiyin 1 

0,60 

— 

0.3 

Zanamivir urea ana- 
loa d 

0*70 

— 

0.2 

A -Amino zanamivir= 

QJ7 

_ 

0*2 

4-Biguanide 
zanami vih 

0,83 

1.6 

0.2 

Zanamivir 

1*00 

— 

— 

fo/D'Zanamivirf 

1.14 



Zanamiyir dimer h 

2,75 

_ 

0.5 

Any other unspeci- 
fted imouritY 


— 

0.1 

To tal impurities 

— 

— 

1*2 


4 1 H-imidazole (No indEwdiial limit* Induded in the determination of total 
impurities.) 

b 1 H^midazoie-l -carboximidamide. 

f 5-AcetamidO'$-0-[4 aminO"6-(1 W-pyrazd-1 ^ 3 r S^tria^!n- J 2-ylJ-2 ł 6- 
a nby dro- 3, 4, 5 -trideoxy-4 -g uan idino -{bglycero-O-gaiacto-n on * 2-e nonie and. 
d 5-Acetamido-9-0-£4'amino-6'(l W-pyrazoM -yl}4 H 3,5-triazirv2-yl]-2,6- 
anhyd ro- l r 4 ,S - \ ridiarncy^ure ido-D-gJycero-D-jjci Jocfo-non-2-enon ic a dd. 
c 5 -Aceta m ido -9 - O- [A -ami n o -6 ■( 1 H- py raźni -1 -y IJ -1 , 3, 5- trrazi n-2 -yI J - 2 , 6- 
a nhy d ro-3,4,5 - trld eo xy-4-a m i n o-o-gly cero* D-galacto-non -2 - en o ni e acid. 
f S-Aeetamido-9-0-[4-amitiO‘6-(1 H-pyrazokl -yl)-1,3,5-trtazin -2-yl]-2,6- 
an hy d ro- 3,4,5 - trideoxy-4 -(1 -big uanidyf J-D-g/ycero D-^a/ocfo-non - 2-e nonie 
ackf. 

a 5 -Aceta mido-2,6' an hydro- 3.4,5 -trideoxy-4 q ua nid rn o-o-g/yrero-D- tato* 
non-2-enonic acid (No indMdual limit, Induded in the determination of 
totaf impurities.) 

11 4,4'-(2-Amino-4 -oxo-1,3,5-triazapent-2-ene-1,5-dEyJ) bis(5-acetamido-2,6- 
anhydro-^A^S-trideo^y-D-g/yc^roD-gtjfacfC^non-Z-enonic acid.) 

5PECIF1C TESTS 

• Opticai Rotation, Spedfic Rotatton (781S) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: +36,0° to +38.0°, measured at 
20°, determined on the anhydrous and solvent-free 
basis 


* Water Determination, Method tc (921): 4.0%-9.0% 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Storę in a welhclosed Container 
at controlled room temperaturę, 

• USP Reference Standards (11) 

USP ZanamMr RS 

USP ZanamMr Related Compounds Mixture RS 
This Reference Standard is a mixture of zanamMr, imid¬ 
azole, imidazole carboximidamide, zanamivir urea ana¬ 
log, 4-amino zanamMr, 4-biguanfde zanamMr, fo/o- 
zanamMr, and zanamMr dimer* The Chemical names 
are given below: 

Imidazole. Itf-lmidazole. 

Imidazole carboximidamide ; 1 ^-imidazole- 

1- carboximidamide* 

ZanamivtT urea analog'. 5-Acetamido-9-Q-[4-amino- 
6-(1 tf-pyrazol-1 -yl)-1,3,5-triazim2-yl]*2,6-anhydro-3,4, 

5- trideoxy-4-ureido-D-g/ycero-D-ga/ocfo-non-2-enonic 
acid. 

4-Amino zanamMn 5-Acetamjdo-9-0-[4-ammo-ó-(1H- 
pyrazol-1-yl)-1 f 3,5-triazin-2-yl]-2 / ó-anhydro-3,4 # 5-tride- 
oxy-4-amtno-D-9/ycero-D-go/acto-non-2-enonic acid. 

4 - Biguanide zanamMn 5-Aceta m id o -9 - O- [ 4-a m m o- 

6- 0 H- pyrazoM -y1)-l ,3,5-triazin-2-yl]-2,6-anhydro-3 l 4, 
5-trideoxy-4-(1-biguanidyl}-D-csf/yc^ro-D-go/octo-non- 

2- enonic acid. 

talo-ZanomMr. 5-Acetamido-2,6-anhydro-3,4,5-tndeoxy- 

4- guanidino-D-g/ycero-D-£o/o-non-2-enonic acid. 
ZanamMr dimen 4,4'-(2-Amino-4-axo-1,3 / 5-triazapent- 

2-ene-1,5-diyl) bis(5-acetamido-2 # 6-anhydro-3,4, 

5- trideoxy-D-0/ycera-D-go/ocfo-non-2-enonic acid*) 

USP Zanamivir Resolution Mixture RS 

This Reference Standard is a mixture of zanamivir and 
tó/o-zanamivir. 


Zidovudine 



CtoHijNsO^ 267.24 

Thym idtne, 3'-azido-3'-deoxy-; 

3'-Azido-3 / -deoxythymidine [30516-87-1 ]* 

DEFINITION 

Zidovudine contains NIT 97,0% and NMT 102*0% of 
zidovudine (C^HuNsOO, calculated on the anhydrous 
basis. 

IDENTIFICATION 

ł A* 1NFRARED ABSORPTION <197K) 

* B. The retention time of the major peak of the Sample 
soiution corresponds to that of tne Standard solution f as 
obtamed in the Assoy, 

A5SAY 

> PROCEDURĘ 

Mobile phase: Methanol and water (20:80) 

Standard stock solution: 1.0 mg/mL of USP 
Zidovudine RS in methanol 

Zidovudine related compound 8 standard stock solu- 
tiors: 0.1 mp/mL of USP Zidovudine Related Com¬ 
pound B RS in methanol 

Zidovudlne related compound C standard stock solu¬ 
tion: 0,2 mg/mL of USP Zidovudine Related Com¬ 
pound C RS in methanol prepared as follows. Transfer 
20 mg of USP Zidovudine Related Compound C RS to a 




















10Q-mL vo!umetric fiask, add 75 mL of methanol, sonh 
cale for 15 min, and dilute with methanol to vofume. 
Standard solution: 0,1 mg/mL USP Zidovudine RS, 

1 pg/mL of USP Zidovudine Related Compound B RS, 
ancf 2 ug/mL of USP Zidovudine Related Compound C 
RS in methanol from an appropriate volume of Standard 
stock solution , Zidovudine related compound B standard 
stock solution, and Zidovudine related compound C stan¬ 
dard sto ck solution, respectlvely. 

Sample solution: 0.1 mg/mL of Zidovudine in 
methanol 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Coiumns 

Guard: With recommended dimenskrns of 3.2-mm x 
1.5-cm; packing LI 

Analytical: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 
Sample: Standard solution 

[NoiE— The reiative retention times for zidovudme re¬ 
lated compound C, zidovudine, and zidovudine related 
compound B are 0,25, 1.0, and 1.17, respectively.] 

Suitability requirements 

Resolution: NLT 1.4 between the zidovudine and 
zidovudine related compound B peaks 
Tailing factor: NMT 1.5 for the zidovudine peak 
Relative standard deviation: NMT 2.0% for Lhe 
zidovudine peak 
Anąlysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of zidovudine (CioHnNsCh) in 
the pardon of Zidovudine taken: 

Result s (ru/fs) x (Cs/G) x 100 

r y - peak response of zidovijdine from the Sample 
solution 

O - peak response of zidovudine from the 
Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

G = concentration of the Sample solution (mg/mL) 
Acceptance criteria; 97.0%~102.0% on the anhydrous 
basis 

IMPURITIES 

• REStDUE ON ICNITtON (281): NMT 0.25% 

• Limit of Triphenylmethanol and Other Impurities 

Standard solution: 0.1 mg/mL each of USP Zidovudine 
RS and triphenylmethanol in methanol 
Sample solution: 20 mg/mL of Zidovudine tn methanol 
Chromatographic system 
(See Chromatogropny (621), Thin-Layer Chromato- 
grophy ,) 

Modę: TLC 

Adsorbent; 0.25-mm layer of chromatographic silica 
gel mixture containing a fluorescent indicator having 
an optimal intensity at 254 nm 
Application volume: 10 pL 

Developing solvent system: Chloroform and metha¬ 
nol (9:1) 

Spray reagent: 5 mg/mL of carbazole in alcohol and 
sulfunc acid (95:5) 

Analysis: Develop the chrornalogram until the so!vent 
front has moved three-fourths ofihe length of the 
piąte. Remove the piąte from the cham ber, mark Lhe 
solvent front, and allow the solvent to evaporate. Ex- 
aminę the piąte under short-wavelength UV light, and 
compare the intensities of any secondary spots ob- 
served in the chromatogram of the Sample solution with 


those of the pond pal spot in the chromatogram of the 
Standard solution. 

Acceptance criteria 1: No secondary spot from the 
chromatogram of the Sample solution is larger or morę 
intense than the pnncipaJ spot from the Standard solu¬ 
tion, and the sum of the intensities of the secondary 
spots obtained from the Sample solution corresponds 
to NMT 3.0%. 

Spray the piąte with Spray reagent, heat for 10 min at 
120°, and compare the intensities of any secondary 
spots observed in the chromatogram of the Sample so¬ 
lution with those of the prmcipaT spots in the chromat¬ 
ogram of the Standard solution. 

Acceptance criteria 2: No spot corresponding to 
triphenylmethanol (ft= about 2.3 relative to the R f of 
ziaovuaine) is morę intense than the corresponding 
spot from the Standard solution. No secondary spot 
from the chromatogram of the Sample solution is 
larger or morę intense than the pnndpal spot ob¬ 
tained from the Standard solution ■ The sum of the in- 
tensrtles of the secondary spots from the Sample solu¬ 
tion corresponds to NMT 3.0%, 

* Limit of Zidovudine Related Compounds 6 and C 
Mobile phase, Standard sohition, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay . 

Anaiysis 

Sample: Sample solution 

Calculate the percentage of zidovudrne related com- 
pound B and zidovudine related compound C in the 
portion of Zidovudine taken: 

Result = (ry/or) x 100 

fy = peak response for zidovudine related 
compound B or zidovudlne related 
compound C 

r r - sum of the responses of all of the peaks 
Acceptance criteria 

!ndividual Impurities: NMT 1.0% for zidovudine re¬ 
lated compound B and NMT 2,0% for zidovudine re¬ 
lated compound C 

Total impurities: NMT 3.0% for all Impurities from 
the tests for Limit of Triphenylmethanol and Other Impu¬ 
rities and Limit of Zidovudine Related Compounds B and 


SPECIFIC TESTS 

• Water Petermination, Method I (921): NMT 1.0% 

• OmCAL ROTATION, Specific Rotalion <781S) 

Sample solution: 10 mg/mL, in alcohol 
Acceptance criteria: +60.5° to +63° 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 
15° and 30°. 

• USP REFERENCE 5TANDARD5 (11) 

USP Zidovudtne RS 

USP Zidovudine Related Compound B RS 
3 '-Ch f o ro - 3d eoxy thy m i d i ine. 

C 10 HnCIN 2 O4 260.68 
USP Zidovudine Related Compound C RS 
Thymine. 

QH ń N 2 0 3 126.12 


Zidovudine Capsules 


DEFJNfTION 

Zidovudine Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of zidovudine (GoHuNsCLi). 
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IDENTIFICATION 

* A, ULTRAVIOLET AbSORPTION <197U) 

Sol utjon A: Methano! and water (75:25) 

Sample solution: 15 pg/mL prepared as follows. Mix 
Capsule contents, equivalent to 300 mg of zidavudine, 
with 50 mL of Solution A in a 2G0-mL volumetric fiask. 
Sonrcate for 5 min, and dilute with methanol to vol- 
ume. Allow insolubie solids to settle, and dilute the su* 
pernatant 100-fold with Solution A. 

Acceptance criteria; Meet the reguirements 

* B. The retention time of the major peak of the 5 ample 

solution corresponds to that of trte Standard solution , as 
obtained in the Assay. 

A5SAY 

* PROCEDURĘ 

Mobile phase: Methanol and water (20:80) 

Diluent: Methanol and water (75:25) 

Standard stock solution: 1.0 mg/mL of USP 
Zidoyudine RS in methanol 

Zidoyudine related compound C standard stock solu- 
tion: 0.2 mg/mL of USP Zidoyudine Related Com¬ 
pound C RS in methanol prepared as follows Transfer 
20 mg of USP Zldovudine Related Compound C RS to a 
100-mL volumetric fiask, add 75 mL of methanol, soni* 
cate for 15 min, dilute with methanol to volume. 
Standard solution: 0.1 mg/mL of USP Zidovudine RS 
and 2 pg/mL of USP Zidoyudine Related Compound C 
RS prepared as follows, Transfer 10 mL of Standard stock 
solution and 1.0 mL of Zidovudine related compound C 
standard stock solution to a 100-mL volumetric fiask, 
add 25 mL of water, and dilute with methanol to 
yofume. 

Sample stock solution: Nominally 1 mg/mL of 
zidoyudine in Diluent prepared as follows. Weiph the 
contents of Capsules (NLT 20), mix, and transfer a por- 
tfon of the powder, equlvalent to 100 mg of 
zidovudine, to a 100-mL volumetric fiask. Disso!ve In 
DHuent t sonicate for 20 min, and dilute with Diluent to 
yolume. Allow the solids to settle, and use the superna- 
tant layer to prepare the Sample solution . 

Sample solution: Nominally 0.1 mg/ml of zidoyudine 
from a suitable yolume of supematant of Sample stock 
solution in Diluent. Filter, discarding the first 4 mL of the 
filtrate. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 265 nm 
Columns 

Guard: Recommended dimensions are 3,2-mm x 1.5- 
cm; packing LI, 

Analytical: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
I n j ect I o n vol u me: 10 \i L 
System sultability 
Sample: Standard solution 

[Notę —The refative retention times for zidoyudine re¬ 
lated compound C and zidoyudine are about 0.2 and 
1.0, respectiyeły.] 

Sultability requirements 

Resolution: NLT 5.0 between the zidoyudine and 
zidoyudine related compound C peaks 
Tailing factor: NMT 2.0 for the zidovudine peak 
Relative standard deviation: NMT 2.0% for the 
zidoyudine peak 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labefed amount of 
zidoyudine (CioHbNsO.*) in the portion of Capsules 
taken: 

Result - (rufr$) x (CdC u ) x 100 


r u - peak response of zidovudine from the Sample 
solution 

rj = peak response of zidoyudine from the 
Standard solution 

Cs = concentration of USP Zidoyudine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Dis solution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase, Chromatographic system, and System 
sultability: Proceed as directed in the Assay . 

Standard solution: Prepare a solution having a known 
concentration of USP Zidoyudine RS in Medium. 

Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of zidoyudine (CmHuNsCL,) 
dissolved by using the procedurę set forth in the As¬ 
say, ma king any necessary modifications. 

Tolerances: NLT 75% (Q) of the labeled amount of 
zidoyudine (CtoHnNiAj) is dlssolyed. 

* Unjformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase, Diluent, Zidoyudine related compound 
C standard stock solution, Standard stock solution. 
Standard solution, Sample stock solution, Sample so- 
lution, Chromatographic system, and System suitabil- 
ity: Proceed as directed in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zidoyudine related com¬ 
pound C in the portion of Capsules taken: 

Result = (Wg) x ( C$fC ą ) x 100 

ru - peak response of zidovudine related 

compound C from the Sample solution 
Cs = peak response of zidoyudine related 

compound C from the Standard solution 
Ci - concentration of USP Zidovudine Related 
Compound C RS in the Standard solution 
(mg/mL) 

C u - nominał concentration of zidovudine in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 3.0% 

ADDfTIONAL REQUIREMENTS 

* Packacing and Storace: Preserve in tight, light-reslstant 
containers, 

« USP reference Standards (11) 

USP Zidovudine RS 

USP Zidoyudine Related Compound C RS 
Thymine. 

cAn^O, 126.12 


Zidoyudine Injection 

DEF1NITION 

Zidovudine Injection is a sterile solution of Zidovudine in 
Water for injection. It contains NLT 90.0% and NMT 
110.0% of the labeled amount of zidoyudine 

(CtoHnNsOj). 




IDENTIFICATION 

» A, Ultraviolet Absorptłon (197U) 

Soiution A: Methanol and water (75:25) 

Sample soiution: Nominaljy 15 jig/mL of zido^udine 
from Injection in Soiution A 
Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (20:80) 

Standard stock soiution: 1.0 mg/ml of USP 
Ztdovudine RS in methanol 

Ztdovudlne related compound C standard stock soiu- 
tion: 0,2 mg/mL of USP Zidovudine Related Com¬ 
pound C RS m methanol prepared as follows. Transfer 
20 mg of USP 2idovudine Related Compound C RS to a 
100-mL volumetric fiask, add 75 mL of methanol, soni- 
cate for 15 min, and dilute with methanol to volume. 
Standard soiution: OJ mg/mL of USP Zidovudine RS 
and 4 pg/mL of USP Zidovudine Related Compound C 
RS prepared as follows. Transfer a suitable volume of 
Standard stock soiution and Zidovudine related compound 
C standard stock soiution to a suitable volumetric fiask, 
Add 25% of the fiask volume of water, and dilute with 
methanol to volume. 

Sample soiution: Nominally OJ mg/mL of zidovudine 
from injection in Mobile phase 
Chromatographic system 
(See Chromatograpny {621), System SuitabilityJ) 

Modę: LC 

Deteetor: UV 265 nm 
Columns 

Cuard: Recommended dimensions are 3,2-mm x 1,5- 
cm; packing LI. 

Analytical: 4,0-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard soiution 

[NOTE“The re!ative retention times for zldovudine re¬ 
lated compound C and zidovudine are about 0,2 and 
1.0, respectively,] 

Suitability regulrements 
Resolution: NLT 5.0 between zidovudlne and 
zidovudine related compound C 
Tailing factor: NMT 1.5 for the zidovudine peak 
Refative standard deviation: NMT 2.0% for the 
zidovudine peak 
Analysis 

Samples: Standard sofution and Sample soiution 
Calculate the percentage of the labeled amount of 
zidovudine (CioHjbNsO* *) in the portion of Injection 
taken: 

Result - (r v /r$) x (Ldtu) x 100 

fu = peak response of zidovudine from the Sample 
soiution 

r$ = peak response of zidovudine from the 
Standard soiution 

Ci = concentration of the Standard soiution 
(mg/mL) 

Cu - nominał concentration of zidovudine In the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.Q%~110,0% 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Standard stock soiution, Zidovudine re- 
iated compound C standard stock soiution, Sample 
soiution, Chromatographic system, and System suita- 
bility: Proceed as directed in the Assay. 


Standard soiution: OJ mg/mL of USP Zidovudine RS 
and 2 pg/mL of USP Zidovudine Related Compound C 
RS prepared as follows. Transfer a suitable voiume of 
Standard stock soiution and Zidovudine related compound 
C standard stock soiution to a suitable volumetnc fiask. 
Add 25% of the fiask volume of water, and dilute with 
methanol to volume, 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of zidovudtne related com¬ 
pound C in the portion of Injection taken: 

Result = (ru/fs) x (C*/C y ) x 100 

r u = peak response of zidovudine related 

compound C from the Sample soiution 
rj = peak response of zidovudme related 

compound C from the Standard soiution 
Q - concentration of USP Zidovudine Related 
Compound C RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of zidovudine In the 
Sample soiution (mg/mL) 

Acceptance criteria: NMT 1.0% 

SPEOFIC TESTS 

« Sterility Tests (71): Meets the requlrement when tested 
as directed in Test for Sterility of the Product to Be Ex- 
amined , Membranę Filtrat ton 

* PH (791) 

Sample soiution: A mixture containing a volume of ln- 
jection equivalenl to 150 mg of zidovudrne and 5 mL of 
0J2 M potassium chloride 
Acceptance criteria: 3,5-7.0 

* Bacterial Endotgjłins Test (85): NMT 1.0 USP Endo- 

toxin Unit/mg of zidovudine 

* Other Requirejvients; Meets the requirements in Injec- 

tions and Implanted Drag Products (1) 

ADOITIONAŁ REQUIREMENT5 

* Packaging and Storage: Preserve in tlght, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Zidovudine RS 

USP Zidovudine Related Compound C RS 
Thymine. 

CANA 126.12 


Zidovudine Orał Soiution 


DEHNITION 

Zidovudtne Orał Soiution contains NLT 90.0% and NMT 
ro.0% of the labeled amount of zrdovudine 
(Q 0 H n N 5 0,). 

IDENTIFICATION 

• The retention time of the zidovudine peak of the Sample 

soiution corresponds to that of the Standard soiution , as 
cbtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Methanol, acetonltrlle, glacial acetic 
add, and 0,040 M sodium acetate (90:10:2:900) 
Standard stock soiution: 1 mg/mL of USP Zidovudine 
RS in Mobile phase 

Zidovudine related compound C stock soiution: 

OJ mq/mL of USP Zidovudine Related Compound C RS 
n Mobile phase. [NOTĘ —Sonicate for 10 min before 
making finat volume,J 
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Standard solution: Transfer 10.0 mL of the Standard 
stock solutbn and 2.0 ml of the Zidovudine related com- 
pound C stock solutbn to a 100-mL volumetric fiask. Di¬ 
lute with Mobile phase to valume. 

Sample solution: £qu3valent to 0.1 mg/ml of 
zidovudine in Mobile phase 
Chromatographie system 
(See Chromatography (621), System Suitabllity.) 

Modę: LC 

Detector: UV 240 nm 
Column; 4,0-mm x 12.5-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for zidovudine re¬ 
lated compound C and zidovudine are about 0.12 and 
1.0, respectively.] 

Suitability requirements 
Resolution: NLT 4.0 befween zidovudine and 
zfdovudine related compound C 
Tailing factor: NMT 2.0 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CkjHbNsO^ in the portion 
of Ora! Solution taken: 

Result = (ru/r 5 ) x (Cs/Cu) x 100 

r u - peak response from the Sample solutbn 

r s = peak response from the Standard solution 

C s - concentration of the Standard solutbn 
(mg/mL) 

Cu = nominał concentration of zidovudine in the 
Sample solution (mg/ml) 

Acceptance criteria: 90.0%-l 10.0% 

IMPURITfES 
Organie Impurities 

[NOTĘ—On the basis of the syntbetic route, perform either 
Procedurę 1 or Procedurę 2.] 

* Procedurę i 

Mobile phase: Methanol, acetonitrile, gladal acetic 
acid, and 0.040 M sodium acetate (90:10:2:900) 
Standard stock solution: 1 mg/mL of USP Zidovudine 
RS in Mobile phase 

Zidovudlne reiated compound C stock solution: 

0.1 mq/mL of USP Zidovudine Related Compound C RS 
in Mobile phase. [NOTĘ—Sonicate for 10 min before 
making finał volume.] 

Standard solution: Transfer 10.0 mL of the Standard 
stock solutbn and 2.0 mL of the Zidovudine related com¬ 
pound C stock solutbn to a 100-mL volumetnc fiask. 
Dilute with Mobile phase to volume, and mix. 

Sample solution: Equivalent to 0.1 mg/ml of 
zidovudine in Mobile phase 

Chromatographie system and System suitability: Pro¬ 
ce ed as directed in the Assay. 

Analysis 

Samples: Standard solutbn and Sample solution 
Calculate the percentage of zidovudlne related com¬ 
pound C (thymine) in the portion of Orał Solution 
taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Zldovudine Reiated 
Compound C RS in the Standard solutbn 
(mg/mL) 

Cu - nominał concentration of zidovudlne in the 
Sample solution (mg/mL) 


Acceptance criteria: NMT 3.0% 

* Procedurę 2 

Buffer: 5.44 mg/mL of sodium acetate trihydrate in 
water. Pass the solution through a suitable fil ter of 
0.45-jim porę size. 

Mobile phase: Methanol, acetonitrile, gladal acetic 
acid, and Buffer (50:10:2:940) 

Standard stock solution: 0.25 mg/ml of USP 
Zidovudtne RS in Mobile phase. [Notie— Sonicate to dis- 
solve lf necessary.] 

Standard solution: 0.002 mg/ml of USP Zidovudine 
RS in Mobile phase from the Standard stock solutbn 
Impurity stock solution: 0.625 mg/mL of USP 
Zidovudine Related Compound C RS, 0.375 mg/ml of 
thymidine, 0.375 mg/ml of USP Stavudlne RS, and 
0.25 mg/mL of USP Zldovudme Related Compound B 
RS dissolved initially at 25% of fina! volume with meth- 
anol Dilute with Mobile phase to finał volume. [NOTĘ— 
Sonicate with intemnittent shaking to cBssoJve, if neces¬ 
sary, and cool to room temperaturę before drluting to 
finał volume.] 

Impurity solution: 0.05 mg/mL of USP Zldovudine Re¬ 
lated Compound C RS, 0.03 mg/ml of thymidine, 

0,03 mg/mL of USP Stavudine RS, and 0.02 mg/mL of 
USP Zidovudine Related Compound B RS in Mobile 
phase from the Impurity stock solutbn 
System suitability solution: 1 mg/ml of USP 
Zidovudlne RS, 0.005 mg/mL of USP Zidovudine Re¬ 
lated Compound C RS, 0,003 mg/ml of thymidine, 
0.003 mg/mL of USP Stavudlne RS, 0.002 mg/mL of 
USP Zidovudine Related Compound B RS In Mobile 
phase from USP Zidovudine RS and the Impurity 
solution 

Sample solution: Equivalent to 1 mg/ml of zidovudine 
in Mobile phase 
Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 

Column temperaturę: 25° 

Flow ratę: 1,5 mL/min 
Injection size: 20 pt 
System suitability 

Samples: Standard solutbn and System suitability 
solutbn 

[Notę —The relative retention times are listed In Impu- 
rity Tobie h] 

Suitability reguirements 
Resolution: NLT 1 A between zidovudine and 
zidovudine related compound B, System suitability 
solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution taken: 

Result = (fu/fs) x (Cs/Cu) x 1/F x 100 

ru - peak response of each impurity in the Sample 
solution 

rs = peak response of zidovudine in the Standard 
solution 

C 5 - concentration of USP Zidovudine RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of zidovudine in the 
Sample solution (mg/mL) 

F = relative response factor for each impurity (see 

Impurity Tobie ?) 
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Acceptance criteria 

Indmdual impurities: See Impurity Table 1. 

Total impurities: NMT 2.0%, [Notę—A li impurities 
listed In Impurity Tabłe 1 excluding zidovudine related 
compound C] 


Impurity Table l 


Marne 

Relative 

Reten¬ 

tion 

Time 

Relative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

Nivrr (°/o) 

Zidovudrne related 
comDound O 

0.08 

1.9 

3.0 

ZidoYudine 

filwmidine) 13 

0,14 

1,0 

0.30 

Stavudine c 

0.27 

1.0 

0.30 

Zidovudine 

1.00 

- . 

_ 

Zidovudine related 
comootind B« 

1,22 

1.0 

0.20 

Indmdual unspecifled 
impurity 

— 

1.0 

0,20 


9 5 - Methy Ipyri m idi ne-2,4 (1 H, 3 f-f)~ d io n e. 

[1 ^Z-DeoKy-^D-ribofuranosyOlthyiTiine, 
c ThymicUrie, 2' # 3'-didehydro-3'-deoxy-, 
d 3 ł -Chloro* *3^deoxylhymidifie. 

SPECIFIC TESTS 

* MlCROBIAL ENUMERATION TESTS (61) and TESTS FOR SPECI- 

fied Microorganisms (62): Meets the requirements of 
the tests for absence of Salmonella speties, Escherichia 
coli f Staphyfococcus aureus, and Pseudomonas aeruginosa 
■ pH (791): 3,0-4.0, tn a mixture containlng a volume of 
Orał Solution equivalent to 150 mg of zidovudine and 
5 ml of 0,12 M potassium chlonde (3:1) 

PERFORMANCE TESTS 

* Deuverable Vqlume (698): Meets the requirements for 

orał solution packaged in multiple-unit containers 

* Uniformity of Dosage Units (905): Meets the require- 

ments for orał solution packaged In single-unit containers 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* Labeung: ff a test for Organie impurities other than Proce¬ 

durę 1 is used, then the fabeling States with which Or¬ 
ganie Impurities test the artide complies. 

* USP Reference Standard* (11) 

USP Stavudine RS 
USP Zidovudine RS 

USP Zidovudine Related Compound B R$ 

3C h I o ro* 3'-d eoxv t hvm idine. 

GoHbCIN,04 26 0.68 
USP Zidovudine Related Compound C RS 
Thymłne, 

C 5 H 6 N 2 O a 126.12 


Zidovudine Tablets 


DEFINITION 

Zidovudme Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of zid 0 vudine (CioHnNsCb), 

IDENTIFICATION 

* A, Knfrared Absorptkon (197K) 

Sample: Grind 1 Tablet in a mortar so that no large 
pieces remain, and remove the coating film so that 
about 5 mg of ground Tablet remain. 


Acceptance criteria: Meet the requirements 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 

• Procedurę 

Mobile phase: Dis$ofve 3.0 a of sodium acetate and 
1.3 g of sodium 1-octane sulfonate in 900 mL of water. 
Add 90 ml of methanol and 40 mL of acetonitrile. Ad* 
just with giadal acetic add to a pH of 5,3. 

Zidovudine related compound B standard stock solu* 
tion: 0.1 mcj/mL of USP Zidovudine Related Com¬ 
pound B RS in methanol 

Zidovudine related compound C standard stock solu* 
tion: 0.2 mg/mL of USP Zidovudine Related Com- 
ound C RS m methanol prepared as follows, Dissolve 
y sonlcating for 15 min before bringing the solution to 
vofume. 

Standard solution: 0,12 mg/mL of USP Zidovudme RS, 

1 pg/mL of USP Zidovudine Related Compound B RS, 
ana4 pg/mL of USP Zidovudine Related Compound C 
RS prepared as follows. Transfer 30 mg of USP 
Zidovudine RS to a 250-mL volumetric fiask, and dis- 
solve in 3.0 mL of methanol. Add 2,5 mL of Zidovudine 
related compound B standard stock solution and 5.0 mL 
of Zidovudine related compound C standard stock solu¬ 
tion , and di lute with water to volume. 

Sample stock solution: Nominally 3 mg/mL of 
zidovudine prepared as follows. Transfer a number of 
Tablets, equivalent to 1500 mg of zidovudine, to a 
500-mL volumetric fiask, Add 50 mL of water, and 
shake by mechanlcal means for 30 min to disperse the 
Tablets. Add 150 mL of methanol, and sonicate for 10 
min, Dilute with water to vo!ume. 

Sample solution: Nominally 0,1 2 mg/mL of zidovudine 
in water from Sample stock solution. Pass the solution 
through a nylon filter, discarding the first 2 mL of the 
filtrate. 

Chromatographic system 

(See Chromatograpny (62'\) / System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4,6-mm x 15-cm; packing LI 
Flow ratę: 1,3 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 

[Notę —The relative retention times for zidovudine re¬ 
lated compound C, ztdovudine, and zidovudlne related 
compound B are about 0,17, 1,0, and 1.2, 
respectively,] 

Suitability reguirements 

Resolution: NLT 2.5 between the zidovudine and 
zidovudine related compound B peaks 
Tailing factor: NMT 2.0 for the zidovudine peak 
Relatrve standard deviation: NMT 2.0% for the 
zidovudine peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
zidovudine (CtoHnNsO^) in the portion of Tablets 
taken: 

Result = (rJn) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs ~ concentration of USP Zidovudine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of zidovudine in the 
Sample solution (mg/mL) 
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Acceptance criteria: 90,0%-1 10,0% 

PERFORMANCE TESTS 

* DiSSOLUTION ( 711 ) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: Prepare a soiution havtng a known 
concentration of USP Zidovudine RS in Medium 
Sampfe soiution: A filtered portion of the soiution 
under test suitably diluted with Medium 
Analysis: 

Samples: Standard soiution and Sampfe soiution 
Determine the percentage of zidovudine (CidH^NsO*) 
dissolved by using the procedurę set forth tn the 
Assay. 

Tolerances: NLT 80% (Q) of the labeled amount of 
CtoHhNs 04 is dissolved* 

* UNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Mobile phase: Methanol and water (TH) 

Standard soiution: Proceed as direeted in the Assay. 
Sampfe soiution: Transfer 1 Tablet to a ]0Q-mL volu- 
metric fiask, add 20 mL of water, and shake by me- 
chanical means to disperse the Tablet. Add 30 mL of 
methanoi, and sonicate for 10 min. Dilute with water 
to volume. Pipet 4.0 mL of the resulting soiution into a 
100-mL volumetric ffask, and dilute with water to vol- 
ume, Pass a portion of the soiution through a suitable 
nylon filter, drscarding the first 2 mL of the filtrate. 
Chromatographk system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 265 nm 

Column: 4,6-mm x 15-cm; base-deactiyated packing 
LI 

Ffow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Tailing factor: NMT 2.0 for the zidovudlne peak 
Reiative standard deviatron: NMT 2.0% for the 
zidovudine peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of ztdovudine (GoNuNiO-i), 
based on the label claim, in the portion of Tablet 
taken: 

Result = (r u frs) x (C s /Cu) x 100 

r u - peak response of zidovudine from the Sample 
soiution 

fs = peak response of zidovudine from the 
Standard soiution 

Cj - concentration of USP Zidovudine RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of zEdovudtne in the 
Sample soiution (mg/mL) 

Acceptance criteria: Meet the reguirements 

IMPURITIES 

« Organic Impurities 

Mobile phase, Standard soiution, Sample soiution, 
Chromatographic system, and System suitability: 
Proceed as direeted in the Assay. 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each Impunty in the por¬ 
tion of Tablets taken: 

Result - (nJft) x (CJCu) x (1/0 x 1 00 


r s = peak response of zidovudine from the 
Standard soiution 

Cs = concentration of USP Zidovudine RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of Zidovudine tn the 
Sample soiution (mg/mL) 

F - relative response factor (see Table 7) 
Acceptance criteria: See Table U 


Table 1 


Name 

Relative 

Retcntion 

Time 

flelatfve 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%* 

Zidovudine related 
compound C 

0,17 

1.7 

1,5 

Zidovudirte 

1.00 

_ 


Zidovudine related 
comDOund S* 

1,2 

— 

— 

Any other individu- 
al unidentifiecf im- 
purity 

— 

1.0 

0.2 

Total Impurities 

— 

— 

2.0 


• Proces* impunty. Irtduded lor Identification purpose only. Not to be in- 
duded in the Total impurities. 


ADDITIONAL REQUIREMENTS 

• Packageng and Storage: Pres erve in tight, light-resistant 
containers, and storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Zidovudine RS 

USP Zidovudine Related Compound B RS 
3'-Ch!orO'3'-deoxythymidine. 

C T0 H 13 CIN 2 O 4 260.68 
USP Ztdovudine Related Compound C RS 
Thymine, 

C5H 6 N 2 0 2 126,12 


Zileuton 



ChH, 2 Nz0 2 S 236.29 

Urea, N-(1-benzo[6Jthien-2-ylethyl)-N-hydroxy-, (±)-. 

(±)-1 -(1 -Benzo[b]thien“2-ylethyl)-l -hydroxyurea 
[111406-87-2], 

» Zileuton contains not less than 98,5 percent 
and not morę than 101,5 percent of 
CnHizNzCbS, calculated on the anhydrous basis. 

Fackaging and storage— Presen/e in tight, light-resistant 
containers, and storę at room temperaturę. 

USP Reference standards (11)— 

USP Zileuton RS 

USP Zileuton Related Compound A RS 
N-(1-Benzo-[i>]thien-2-ylethyl)urea. 

C,,Hi 2 N 2 GS 220.30 
USP Zileuton Related Compound B RS 

2-(Benzo[b]thien-2-oyl)benzQ[b]thiopene, 

Ci ? HioQS 2 294.40 

USP Zileuton Related Compound C RS 
1 Benzo-[b]thien-2-ylethanone, 

C 10 H s OS 176.24 


r w nn q 
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Identification— 

A: Infrored Absorption (197K). 

B: The retention time of the major peak in Lhe chromato- 
gram of the Assoy preparation corresponds to that in the 
chrom a tog ram of the Standard preparation , as obtained in 
the Assoy. 

Specific rotation (781S): between -0.5° and +0,5°, 

Test solution: 10 mg per ml, in met ha no L 
Water Determination, Method I (92 1): not morę than 
1.5%. 

Residue on ignltion (281): not morę than 0.2%. 
Specific surface area, Method t (846)—Outgas a portion 
of the test sample, about 100 mg, at 90° for 1 hour at am- 
bient pressure using 0.001 mole fraction of krypton in he¬ 
lium as the adsorbate gas: between 0.9 and 3.1. m 2 per g. 
Arsenie, Method li (211): 2 pg per g. 

Delete the fotłowing: 

# Heavy metals, Method II (231); 0.002%.# (om^i wan-zms) 

Limit of boron— 

Sulfuric add solution —*Carefully add 50 mL of sul furie add 
to 450 mL of water, and mix. 

Standard solution —Prepare a so lut i on in Suifurie add solu- 
tion having a concentration of about 2,0 pg of boron per 
mL. Use of a commerdałly prepared boron ICP standard so¬ 
lu tion is recommended. 

Test solution —Accu rately weigh approxtmately 1.0 g of 
Zileuton into a 125-mL conical fiask. Add 1 to 1.5 mL of 
sulfuric add, and dtgest in a fume hood on a hot piąte until 
charring begins. Add 2 mL of nitric acid to the cooled sam¬ 
ple to aid digestion, and heat untll brown fu mes are not 
evofved. Cautiously add 30 percenl hydrogen peroxide, 
dropwise, allowtng the reaction to subside, and heating be¬ 
tween drops. Ada Lhe flrst few drops very slowly with suffi- 
cient mixing in order to prevent a rapid reaction. Discon- 
tinue heating rf foarnmg becomes excessive ł When the 
reaction has abated, heat cautiously, rotating the fiask occa- 
sionally to prevent the sample from caking on glass exposed 
to the heating unit Maintain oxidizing conditions al aJl 
times during the digestion by adding smafl guantities of the 
30 percent nydrogen peroxide, whenever the mixture turns 
brown or darkens. Approximately 1 to 2 mL of nitric acid 
can be added, if necessary, which will create a refluxing 
effect to wash down any partides adhering to the netk of 
the fiask, Conti nue the digestion until the organie matter is 
destroyed, gradualiy raising the temperaturę of the hot piąte 
until fumes of sulfur tri 0 xide are coplously evoived and the 
solution becomes coloriess or retains only a light straw 
color. Transfer the solution to a 25-mL volumetric fiask using 
about 7 mL of water. Repeat the washing twice morę, and 
combine the washings in the volumelnc fiask, Dilute with 
water to volume, and mix. 

Procedurę —The inductively coupled pfasma-atomic emis- 
sion spectrometer is set up with wavelength of 249.7 nm, 

RF power of 1.25 KW, argon torch flow of about 13 L per 
minutę, argon nebulizer flow of about 1 L per minutę, and 
argon auxillary flow of about 0.5 L per minutę. Analyze the 
Standard solution and the Test solution, using Sulfuric acid 
sofution as the blank. Calculate the quantity, in ^ig of boron 
per g, in the portion of Zileuton taken by the formula; 

25 C/W, 

where C is the concentration, in pcj per mL, of boron in the 
Test solution determined from the instrument; and W is the 
weight, in g, of the Zileuton: not morę than 10 pg per g is 
found. 

Limit of pyridine— 

Standard snlutinn —Hisęnlup an arrnratpK/ wpinhpd nnan- 


ide, and dilute with dimethyl sulfoxide to 50 mL. Transfer 
5 |il to a IGO-mL sealed headspace vial 

Test solution —Transfer about 100 mg of Zileuton, accu- 
rately weighed, to a viai, add 5.0 mL of dimethyl suifoxide 
and 1 g ofanhydrous sodium su [f a te, and seal with a sep- 
tum and crimp cap. Heat the sealed vial at 80° for 60 min¬ 
utę s. 

Chromatographic system (see Chromatography (621 ))— 
[NOTĘ—The use of a headspace apparatus is allowed.j The 
gas chromatograph is eguipped with a flame-ionization de* 
tector, a 0.53-mm x 30-m fused silica analytical column 
coated with a 3.0-pm G43 stationary phase, The carrier gas 
is helium with a linear velocity of about 35 cm per second. 
The injection port and detector temperatures are maintained 
at 140° and 260°, respectively. The coiumn temperaturę is 
programmed according to the following steps. It is main¬ 
tained at 40° for 20 minutes, then inereasea rapklly to 240°, 
and maintained at 240° for 20 minutes. Inject the Standard 
sotution, and record the peak responses as directed for Pro¬ 
cedurę: the relative standard deviation for replicate injections 
is not morę than 15%. 

Procedurę—Using a heated gas-tight syringe sępa rately in¬ 
ject equaJ volumes (about 1 mL) of the headspace of the 
Standard solution and the Test solution into the gas chromab 
ograph, and record the peak responses. Calculate the quan- 
tity, in ppm, of pyridine in the portion of Zileuton taken by 
the formula: 

100 / h)(Wd Wu) 

in which r u and r* are the peak responses for pyridine in the 
fet solution and the Stanaard solution, respectively; W$ is 
the weight, in mg, of pyridine used to prepare the Stondard 
solution; and Wu is the weight, in mg, of Zileuton: not morę 
than 100 ppm is found. 

Chromatographic purify— [NOTĘ —For Test 1 and Test 2, 
the System suitabUity solution, the Standard solution , and the 
Test solution are to be refrigerated at or below 5° immedi- 
atdy after preparation and during analysis using a refriger¬ 
ated autosampler. The Solutions are stable at or below 5° for 
about 36 hours.] 

TEST i— 

Buffer solution —Prepare as directed in the Assoy. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (82:18). Make adjustments if 
necessary (see Sysfem SuitabUity under Chromatography 
(621)). 

System suitobiiity solution —Dissolve accurately weighed 
qu£ntfties of USP Zileuton RS and USP Zileuton Reiated 
Compound A RS in acetonitrile, and dilute quantitatively, 
anc stepwise if necessary, to obtam a solution having a 
known concentration of about 5 pg of each USP Reference 
Standard per ml. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Zileuton RS in acetonitrile to obtam a solution 
having a known concentration of about lOpg per mL. 

Test solution —Transfer about 125 mg of Zileuton, accu¬ 
rately weighed, to a 50-mL yolumetric fiask, dissolve in and 
dilute witn acetonitrile to volume, and mix. 

Chromatographic system —Prepare as directed in the As- 
soy, except to use a flow ratę of 2.2 ml per minutę. Chro¬ 
matograph the System suitabUity solution , and record the 
eak responses as directed for Procedurę: the resolution, R , 
etween zileuton and zileuton reiated compound A is not 
less than 1.5; and the relative standard deviation for repli¬ 
cate injections i$ not morę than 5.0%. 

Procedurę —Separately inject eaual voiume$ (about 20 pi) 
of the Standard solution and the Test solution into the chro¬ 
matograph, and measure the areas for the major peaks. Cai- 
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culate the percentage of each impurity in the portion of 
Zileuton taken by the formula: 

1G0f(CW Cu)(nf r$) 

in which F is the relative response factorfor each impurity, 
which is 1*0 for any peak with a refative retention time of 
0.5, 0,7, 1.2, 1*6, 3.2, or 3*4, and is 1*2, 1.4, and 1.7 for 
peaks with relative retention times of 0.8, 2.1, and 2*8, re- 
spectively; Q is the concentration, in mg per ml, of USP 
Zileuton RS in the Standard soiution; Co is the concentration, 
in mg per mL, of zileuton in the Test soiution; r, is the peak 
response for each impurity obtained from the Test soiution; 
and rj is the peak response for zileuton obtained from the 
Standard soiution: not morę than 0.1% of any individual im* 

B with a relative retention time of 0*8, 1.6, or 2*1 is 

; not morę than 0.10% of any individual impurity with 
a relative retention time of 0*7, 3.2, or 3*4 is found; not 
morę than 0*20% of any indivldual impurity with a relative 
retention time of 0.5 or 1.2 ts found; and not morę than 
0,07% of any indivtdual impurity with a relattve retention 
time of 2,8 is found* 

TEST 2— 

Perchloric acid soiution —D3sso3ve 5,0 mL of perchloric acid 
in 1000 ml of water. 

Mobile phose—P repare a fiitered and degassed mixture of 
Perchloric acid soiution and acetonitriie (1:1)* Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy {62 1)). 

Standard stock soiution— Dissolve an accurately weighed 
quandty of USP Zileuton Related Compound 0 RS in aceto- 
nitrile to obtain a soiution having a known concentration of 
about 0*25 mg per mL. Transfer 5.0 mL of this soiution to a 
50-mL volumetric fiask, diiute with acetonitrile to volume, 
and mix* 

System suitability soiution —Dissolve an accurately weighed 
guantity of USP Zileuton Related Compound C RS in aceto- 
nitriie to obtain a soiution havinq a known concentration of 
about 10 pq per mL. Transfer 5.0 mL of this soiution and 
5*0 mL of the Standard stock soiution to a 50-mL volumetric 
ffask, diiute with acetonitrile to volume, and mix* 

Standard soiution —Transfer 5.0 mL of the Standard stock 
soiution to a 50-mL volumetric fiask, diiute with acetonitrile 
to volume, and mix. 

Test soiution —Proceed as directed for Test soiution under 
Test 1. 

Chromatographk system—Preparę as directed in the As¬ 
say, Chromatograph the System suitability soiution , and re- 
cord the peak responses as directed for Procedurę: the reso- 
lutlon, R , between zileuton related compound B and 
zileuton related compound C is not less than 20* Chromato¬ 
graph the Standard soiution, and record the peak responses 
as directed for Proceduro: the relative standard deviation for 
replicate injections is not morę than 5*0%. 

Procedurę —Separately inject egual volumes {about 50 jj.L) 
of the Standard soiution and the Test so/urion Ento the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Calculate the percentage of each 
impurity in the portion of Zileuton taken by the formula: 

10O(C5 / Cu)(n / f s ) 

in which Cs is the concentration, in mg per mL, of USP 
Zileuton Related Compound B RS in the Standard soiution; 

Co is the concentration, in mg per ml, of zileuton in the 
Test soiution; r t is the peak response for each impurity ob¬ 
tained from the Test soiution; and r$ is the peak response for 
zileuton related compound B obtained from the Standard 
soiution: not morę than 0.1% of any indmdual impurity is 
found; and not morę than 0.7% of totai impurities is found, 
the results for Test 1 and Test 2 being addecL 


Assay— 

NOTĘ —The Standard preparation and the Assay preparation 
are to be refrigerated at or below 5* immediatefy after prep¬ 
aration and during anaJysis uslng a refrigerated autosampEer, 
The Solutions are stable at or beiow 5° for about 36 hours. 

Buffer soiution— Dissolve 7 J g of ammonium acetale and 
0,25 g of acetohydroxamic adcfrn about 900 mL of water in 
a 1000-mL volumetrie fiask, adjust with perchloric acid to a 
pH of 2.0, diiute with water to volume, and mix. 

Mobile phase— Prepare a fiitered and degassed mixture of 
Buffer soiution and acetonitrile (72:28). Make adjustments if 
necessary (see System Suitability under Chromatography 
<621». 

Internal standard preparation— Transfer about 30 mg of 
methylparaben, accurately weighed, to a 100-mL volumetric 
fiask, dissoke in and diiute with acetonitrile to volume, and 
mix. 

Standard stock preparation— Dissoive an accurately 
weighed quantity of USP Zileuton RS in acetonitrile to ob¬ 
tain a soiution having a known concentration of about 1 mg 
per mL. 

Standard preparation— Transfer 5,0 mL of the Standard 
stock preparation and 4*0 mL of the Internat standard prepa - 
radon to a 50-mL volumetfic fiask, diiute with acetonitrile to 
volume, and mix* 

Assay preparation— Transfer about 100 mg of Zileuton, ac¬ 
curately weighed, to a 100-mL volumetr*c fiask, dissolve in 
and diiute with acetonitrile to volume, and mix. Transfer 
5.0 ml of this soiution and 4,0 mL of the Internat standard 
preparation to a 50-mL volumetric fiask, diiute with acetoni¬ 
trile to volume, and mix* 

Chromatographic system (see Chromatography {62}))— The 
liquid chromatograph is eouipped with a 260-nm detector 
and a 4.6-mm x 30-cm column that contains 10-pm pack- 
ing LI . The flow ratę is about 1.5 mL per minutę* Chromat¬ 
ograph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the resofutton, R, between 
zileuton and methylparaben is not less than 5,0; the tai ling 
factor is not morę than 1*3; and the relative standard devia- 
tion for replicate injections is not morę than 0.6%. 

Procedurę —Separately inject equa! volumes (about 20 pi) 
of the Assay preparation ano the Standard preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak areas. Calculate the quantity, in mg, of 
CnHi 2 N 2 02 $ in the portion of Zileuton taken by the 
formula: 

lQQQC{Ryf fts) 

in which C is the concentration, in mg per mL, of USP 
Zileuton RS in the Standard preparation; and Ru and are 
the peak area ratios obtained from the Assay preparation 
and the Standard preparation , respectively. 


Zinc Acetate 



CiHeOaZn ■ 2H 2 0 219.50 

CjHsOiZn 183.48 

Acetic acid, zinc salt, dihydrate; 

Zinc acetate dihydrate [5970-45-6]. 

Zinc acetate anhydrous [557-34-6]. 

DEFfNITION 

Zinc Acetate contains NLT 98*0% and NMT 102,0% of 
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IDENTIFICATION 

* A. Identification Tests—General, Zinc (191): A 50 mg/ 

ml solution meets the requirements. 

* B. Identification Tests—General, Acetale (191): A 
50 mg/mL solution meets the requirement$, 

A55AY 

* Procedurę 

Sample solution: To 400 mg of Zinc Acetale in 100 mL 
of water add 5 ml of ammonia-ammonium chloride 
buffer TS and 0,1 ml of eriochrome black TS. 

Analysis: Ti tratę Lhe Sample solution with 0.05 M ede- 
tatę disodium V5 until the solution is deep blue in 
color. Each mL of 0.05 M edetate disodium is equiva- 
lent to 10.98 mg of zinc acetale dihydrate (GHóO 4 Zn * 
2H 2 0). 

Acceptance criteria: 98.0%-102.0% 

IMPURITIE5 

* Chloride and Sulfate, Chloride (2 21): A 1.5-g portion 
shows no morę chloride than corresponds to 0/10 mL of 
0*020 N hydrochioric acid (0*005%), 

* Chloride and Sulfate, Sulfate {221); A 1*0-g portion 
shows no morę sulfate than corresponds to 0.10 ml of 
0.020 N sulfuric add (0,010%), 

* Arsenk, Method I (211): NMT 3 ppm 

* Lead (251) 

Standard solution: To 20 mL of dilute nitric acid (1 in 
100) add 0,01 mg of lead, A mL of Ammonia-cyanide 
solution, and 2 drops of Hydroxylamine hydrochloride so- 
lution, and shake for 30 s with 10,0 ml of Standard 
dlthizone solution. Pass through atid-washed filter paper 
into a color-comparison tubę. 

Sample solution: Dissolve 0,5 g of zinc acetale in 1 mL 
of a mixture of nitric add and water (1:1) in a 
separator, Add 3 mL of Ammonium utratę solution and 
0*5 mL of Hydroxylomlne hydrochloride solution , and 
render alkaline with ammonium hydroxicle to phenoi 
red TS. Add 10 mL of Potassium cyonide solution , and 
immediately extract the solution with successive 5-mL 
portions of Dit hi zonę extraction solution, draming off 
each extract into another separator, until the last por¬ 
tion of dithizone solution retains tts green colon Shake 
the comblned extracts for 30 s with 20 mL of dilute 
nitric acid (1 in 100), and dlscard Lhe chloroform layer. 
Add to the acid solution 4.0 mL of Ammonia-cyanide 
solution and 2 drops of Hydroxylamine hydrochloride solu¬ 
tion. Add 10.0 mL of Standard dithizone solution, and 
shake the mixture for 30 s* Filter the chloroform layer 
through acid-washed filter paper into a color-compari¬ 
son tubę* 

Analysis: Compare the co lor of the Sample solution with 
that of a Standard solution , 

Acceptance criteria: The color of the Sample solution 
does not exceed the color of the Standard solution 
( 0 . 002 %). 

* Alkalies and Alkaline Earths 

Sample solution: DissoNe 2,0 g in 150 mL of water in 
a 200-mL volumetric fiask, Ada sufficient ammonium 
sulfide TS to preeipitate the zinc compEetely, and dilute 
with water to volume. Pass through a dry filter, re- 
jecting the First portion of the fikrate. 

Analysis: To 100 ml of the filtrate add 5 drops of sulfu¬ 
ric acid. Lvaporate to dryness, and ignite* 

Acceptance criteria: The weight of the residue does 
not exceed 2 mg (0*2%)* 

SPECIFIC TESTS 

* Insoluble Matter: A 20-g portion, dissoived in 150 mL 
of water containing 1 mL of glacial acetic acid, shows 
NMT 1.0 mg of insoluble matter (0.005%). 


* pH (791); 6.0-8.0, in a solution (1 in 20) 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tlght containers. 


Zinc Acetate Orał Solution 


DEFINITION 

Zinc Acetate Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of zinc (Zn) as zinc acetate 
dihydrate (GhUCLtZn ■ 2HjO). It may contain one or morę 
suitable flavors and sweeteners, which are recognized as 
safe, in amounts that are unobjectionable. 

IDENTIFICATION 

* A. Identification Tests—General, Z/nc{191) and Acetate 
(191): Meets the requirement$ 

ASSAY 

* Procedurę 

Sample: An accuratefy measured volume of O raf Solu¬ 
tion, equivalent to 40 mg of zinc 
Blank: 100 mL of water, 5 mL of ammoma-ammonium 
chloride buffer TS, and 0.1 mL of eriochrome black TS 
Titrimetric system 
(See Titrimetry <541),) 

Modę: Direct titration 

Titrant; 0.05 M edetate disodium V5 

Endpoint detection: Visuał 

Analysis: Transfer the Sample to a 250-mL fiask. Add 
100 ml of water, 5 mL of ammonia-ammonium chlo¬ 
ride buffer TS, and 0*1 mL of eriochrome black TS, Ti- 
trate with Titrant to a green endpoint, 

Calculate the percentage of the labeled amount of zinc 
(Zn) in the portion of Orał Solution taken; 

Result = {[(Yj- V B ) x M x f\!W\ x 100 

V$ - Titrant volume consumed by the Sample (m L) 

Va = Titrant volume consumed by the Blank (mL) 

M - actuat molarity of the Titrant (mmol/mL) 

F = equivalency factor, 65.4 mg/mmol 

W - nominał amount of zinc in the Sample (mg) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791); $.7-6*3 

* WliCROBiAL Enumeration Tests (61) and Tests for Speci 
fied IWicroorganisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/mL* The total molds and 
yeasts count does not exceed 10 1 cfu/mL, It meets the 
-equirement of the test for absence of Escherkhia coli * 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers, and storę in a cool, dry place protected from light* 

* Labełing: Label the Orał Solution rn terms of zinc acetate 
dihydrate (C.iH*G.iZn * 2H^O) and in terms of elemental 
zinc* 


Zinc Carbonate 


3Zr(OH) 2 ■ 2ZnC0 3 548.96 

Basic zinc carbonate; 

Zinc subcarbonate [5263-02-5]. 

DEFINITION 

Zinc Carbonate contains the equivalent of NLT 70*0% of 
zinc oxide (ZnOT 
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IDENTIFICATION 

* A, JDENT1F1CATION TESTS—GENERAL, Zinc ( 191) 

Sample solution: Dissolve in a stight excess of hydro¬ 
chloric acid. 

Acceptance criteria: Meets the reguirements 

ASSAY 

* PROCEDURĘ 

Analysis: Transfer 2,0 g to a 125^mL conical fiask, add 
50.0 mL of 1 IM sulfuric add V5, and swirl to dissoh/e. 
Add 3 drops of methyl orange TS, and Utratę with 1 N 
sodium hydroxide VS to a yellow endpoint Each mL of 
I N sulfuric add is equivalent to 40.69 mg of zinc oxide 
(ZnO). 

Acceptance criteria: NLT 70.0% 

IMPURITIES 

* Chloride and Sulfate, Chloride (221) 

SampJe solution: Dissolve 1.0 q in a mixture of 20 ml 
of water and 3 mL of nitric add 
Acceptance criteria: The Sample solution shows no 
morę chloride than corresponds to 0* *03 mL of 0,02 N 
hydrochloric add (0.002%). 

« SULFATE 

Sample solution: Dissolve 10,0 g in a mixture of 75 mL 
of water and 10 mL of hydrochloric acid, and filter, 
Neutralize the filtrate with ammonium hydroxide, and 
dtlute with water to 100 mL. 

Analysis: To 10.0 ml of the Sompfe solution add 1 mL of 
0*6 N hydrochloric acid and 1 ml of barium chloride 
TS, and altów to stand for 10 min* 

Acceptance criteria: The Sample solution shows no 
morę turbidity than that produced in a solution con- 
taining 0.10 mL of 0*02 N sulfuric acid and the same 
quantities of reagents used to prepare the Sample solu- 
tion (0.01%)* 

* Iron (241) 

Test preparation: Dissolve 0*5 g in 20 mL of water and 
3 mL of hydrochloric acid, 

Acceptance criteria: NMT 0*002% 

* lead 

Standard lead solution: Use standard lead solution TS* 
Sample solution: Transfer IG.Og to a 100-mL yolumet- 
rie rlask, add 20 mL of nitric acid and 10 mL of water, 
swirl to dissolve, and dilute with water to volume. 

Blank: Nitric acid in water (1 in 25) 

Instrumentai conditlons 
(See Atomie Ahsorption Spectroscopy (852).) 

Modę: Atomie absorption spec trop ho to metry 
Analytical wavelength: 217.0 nm (lead emfssion linę) 
Lamp: Lead hollow-cathode 
Flame: Air-acetylene 

Analysis: Add 10.0 mL of the Sample solution to each of 
Ihree 25-mL volumetric flasks. To the respective volu- 
metric flasks add 0, 5,0, and 10,0 mL of Standard lead 
solution , and dilute with watei to volome. These Solu¬ 
tions contain 0, 0.002, and 0.004 mg/mL of added 
lead, respec£*vely. Determine the absorbances of these 
three Solutions. Plot the absorbances of the three Solu¬ 
tions versus their contents of added lead, in mg/mL, as 
furnished by the Standard lead solution. Draw a straight 
linę (calibratfon curve) best fitting the three points, and 
extrapolate the linę until it intersects the concentration 
axls. From the intercept determine the concentration, in 
mg/mL, of lead in the Sample solution. 

Calcu la te the quantity, in ppm, of lead in the spedmen: 

Result = (ViiW) x (V 2 /Vi) x (C/f) 

Vj = total volume of the Sample solution , TOG ml 
W = weight of spedmen (g) 

V? = finał volume of the solution used for analysis, 

25 ml 

Vi - volume of the Sample solution used for ' 
anatvsis. 10 ml 


C = concentration of lead in the Sample solution , 
as determined from the calibratton curve 
(mg/mL) 

F - conversion factor, 0.001 pg/mg 
Acceptance criteria: NMT 5 ppm 

* (NSOLUBLE MATTER 

Sample solution: Dissolve 10 g in a mixture of 100 mL 
of water and 7 mL of sulfuric acid. 

Analysis: Heat the Sample solution on a steam bath for 

1 h* Filter the solution through a tared sintered-glass 
crucible, wash with hot water, and dry the crucible at 
105°, Cool, and weigh. 

Acceptance criteria: The residue weighs NMT 2 mg 
( 0 * 02 %). 

* SUBSTANCES NOT PRECIPfTATED BY AMMONIUM SULFIDE 

Sample solution: DissoJve 1.0 q in 10 mL of water and 

2 mL of sulfuric acid* Dilute with water to 80 mL, add 
TO mL of ammonium hydroxide, and pass hydrogen 
sulfide through the solution for 30 min, Dilute with 
water to 100 mL, and allow the p red pita te to settle. 
Decant the supematant through a filter. Use the elear 
filtrate. 

Analysis: Transfer 50 mL of the Sample solution to a 
tared dish, and evaporate to dryness. Ignite, gently at 
first, and finałly at 800 ± 25°. Cool, and weiqh* 
Acceptance criteria: The weight of the residue is NMT 
2 mg (0.4%). 

ADDITIONAL REQUIREMENTS 

* Pach ag ING and Storace: Pre$erve in tight containers* 


Zinc Chloride 


ZnCI 2 136.29 

Zinc chloride [7646-85-7], 

DEFINITION 

Zinc Chloride contains NLT 97.0% and NMT 100.5% of zinc 
chloride (ZnCb). 

IDENTIFICATION 

• A. Identification Tests—General, Zinc (191): Meets the 

reguirements 

• B* Identification Tests—General, Chloride (191): Meets 

the requirements 

ASSAY 

• Procedurę 

Sample solution: Dissolve 12 g of Zinc Chloride In 
500 mL of water in a 1-L voJumetric fiask. Add 12 g of 
ammonium chloride, and dilute with water to volume. 

Analysis: Pipet 25 mL of the Sample solution into a 
400-mL beaker, Add 100 mL of water, 1 0 mL of am- 
monia^ammonium chloride buffer TS, and 1 mL of 
0*5 mg/mL of eriochrome black T solution* Utratę with 
0.05 M edetate disodium VS to a deep biue endpoint. 
Each mL of 0.05 M edetate disodium is equivaient to 
6.815 mg of zinc chloride (ZnCIj). 

Acceptance criteria: 97.0%-100.5% 

IMPURITIES 

• Chloride and Sulfate, Sulfate (221) 

Sainpie solution: 1.0 g in 30 mL of water 

Acceptance criteria: 20 mL of the Sample solution 
shows no morę sulfate than corresponds to 0.20 mL of 
0.020 N sulfuric acid (0.03%)* 

• Lead (251) 

Standard solution: Add 5 mL of water, 2.50 mL of 
standard lead solution TS, and 15 mL of Potassium cya- 
nide solution (100 mg/mL) to a similar color-comparison 
tubę. 
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Sample solution: Dissolve 0.50 g in 5 mL of water, and 
transfer the solution to a color-comparison tubę. Add 
15 mL of Potassium cyanide solution (100 mg/mL) f and 
allow the mixture to become elear. 

Analysis: To each tubę add OJ mL of sodium sulfide 
TS. Mix the eontents of each tubę, and allow to stand 
for 5 min, 

Acceptance criteria: Viewed downward over a white 
surfate, the Somple solution is not darker tban the 5fom 
dard solution (NMT 0.005%), 

9 limit of Awimonium Salts 
Sample solution: 100 mg/mL 
Analysis: To 5 mL of Somple solution add 1 N sodium 
hyaroxide unii! the precipitate first formed is redis- 
sofved, then warm the solution. 

Acceptance criteria: No odor of ammonia rs 
perceptible. 

* Limit of Oxvchłoride 

Sample solution: Dissolve 1.0 g in 20 mL of water, and 
add 20 mL of alcohol. 

Analysis: To 10 mL of the Sample solution add 030 mL 
of 1.0 N hydrochloric acid. 

Acceptance criteria: The solution becomes perfectly 
elear. 

» Alkalies and Alkaline earths 

Sample solution: Dissolve 2.0 g in 150 mL of water 
contained m a 200-mL volumethc fiask. Add sufficient 
ammonium sulfide TS to precipitate the zinc com- 
pletely, and dilute with water to volume. Pass through 
a dry filter, and reject the first portion of the filtrate. 
Analysis: To 100 mL of the Somple solution add 5 drops 
of su [furie add, Eyaporate to dryness, and ignite. 
Acceptance criteria: The weight of the residue is NMT 
10 mg (1.0%). 

ADDITIONAL REQUIREMENTS 

® Packac ING AND Storage: Preserve in tight containers. 


Zinc Chloride Injection 


DEFINITION 

Zinc Chloride Injection is a stenie solution of Zinc Chloride 
in Water for Injection. It contains NLT 90,0% and NMT 
110.0% of the labeled amount of zinc (Zn). 

IDENTIFICATION 

* A. The Sample solution , prepared as directed in the Assay, 

exhibits an absorption maximum at 213.8 nm, when de- 
termined as directed in the Assay. 

ASSAY 

• Procedurę 

[Notę—T he Standard Solutions and the Somple solution 
may be diluted quantitativelv with water, if necessary, 
to obtain Solutions of suitabfe concentrations adaptabfe 
to the linear or worktng rangę of the instrument,] 
Sodium chloride solution: 0.9 mg/mL of sodium chlo- 
ride in water 

Standard stock solution A: 10 mg/mL of zinc in water 
repared as follows. Transfer 3.11 g of zinc oxide to a 
50-mL yolumetric fiask. Add 80 mL of 1 N sulfuric 
add, warm to dissolye, and cool. Dilute with water to 
yolume. 

Standard stock solution B: 125 pg/mL of zinc in water 
from Standard stock solution A 


Standard solution A: Transfer 2.0 mL of Standard stock 
solution B and 5 mL of Sodium chloride solution into a 
50G-mL yolumetric fiask, and dilute with water 
(0.50 Mg/mL of zinc). 

Standard solution B: Transfer 3.0 mL of Standard stock 
solution B and 5 mL of Sodium chloride solution into a 
500-mL yolumetric fiask, and dilute with water 
(0.75 pg/mL of zinc). 

Standard solution C: Transfer 4.0 ml of Standard stock 
solution B and 5 mL of Sodium chloride solution into a 
500-mL yolumetric fiask, and dilute with water (1.0 pg/ 
mL of zinc). 

Sample solution: Transfer a volume of Injection, equiv- 
afent to 5 mg of zinc, to a 500-mL yolumetric fiask. 
Dilute with water to volume. Transfer 10.0 mL of this 
solution to a 100-mL yolumetric fiask. From the labeled 
amount of sodium chloride, if any, in the Injection, cal- 
culate the amount, in mg, of sodium chloride in the 
10.0-mL portion, and add a sufficient amount of 5o- 
dium chloride solution to bhng the total sodium chloride 
content of the 100-mL yoSumetrir fiask to 0.9 mg. Di¬ 
lute with water to volume. 

Blank: Water 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytkal wavelength: Zinc emission linę at 213.8 
nm 

Lamp: Zinc hollow-cathode 
Flarne: Air-acetylene 
Analysis 

Samples: Standard Solutions and Sample solution 
Plot the absorbances of the Standard Solutions versus 
concentration, In pg/mL, of zinc, and draw the 
straight linę best fitting the three plotted points, From 
the graph so obtained, determine the concentration, 
in pg/mL, of zinc in the Sample solution. 

Calcufate the percentage of the labeted amount of zinc 
(Zn) in the portion of Injection taken: 

Result = (Co/O/) x 100 

Co - concentration of zinc in the Sample solution as 
determined from the standard curve 
(obseryed concentration, pg/mL) 

Cu = nominał concentration of the Sample solution , 
based on the label claim of the Injection and 
the dilution factor (cakulated concentration, 
pg/mL) 

Acceptance criteria: 90.0%-l 10,0% 

IMPURiTIES 

* Partjculate Matter in Injections (788): Meets the re- 
quirements for small-volume injections 

SPEC1FIC TESTS 

* Bacterial Endotoxins Test (85): It contains NMT 25.0 
USP Endotoxin Units/mg of zinc. 

« rH (791): 1.5-2.5 

* Other Requirements: It meets the reguirements in injec¬ 
tions and fmplanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

* Packacinc AND Storage: Preserve in single-dose or mul* * 
tiple-dose containers, preferably of Type I or Type 31 glass. 

* Labeling: Label Lhe Injection to indicate Lhat it is to be 
diluted wkh Water for Injection or other suitable fluid to 
appropriate strength before administration. 
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• USP Reference Standard* 01) 

USP Endotoxin RS 


Zinc Gluconate 


JJU. 

1, i. 


Q 2 H 2 20T 4 Zn 455.67 

Bis(D-gluconato-GL0 2 ) zinc; 

Zinc D-gluconate (1:2) [4468-02-4], 

DEHNiTION 

Zinc Gluconate contains NLT 97.0% and NMT 102.0% of 
zinc gluconate {CijHuO^Zn), calculated on the anhy- 
drous basis. 

IDENTIFICATION 

» A. Identification Tests—General, Zmc{191): A 
100-mg/mL solution meets the reguirements. 

* B, Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Potasslum Gluco¬ 
nate RS 

Sample solution: 10 mg/mL of Zinc Gluconate, heating 
in a water bath at 60°, if necessary, to dissoive 
Chromatographic system 

{See Chromatography (621 ), Thin Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5pL 

Developlng solvent system: Atcohol, ethyl acetate, 
ammonium hydroxicfe, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N sulfuhc acid in a 100-mL vofu- 
metric fiask, add 1.0 g of cerit sulfate, świr i to dissoive, 
and di lute with 2 N suf furie acid to volume. 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Develop the chromatogram until the sofvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and dry at 110° 
for 20 min. Allow to eool, and spray with the Spray 
reagent. Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The principal spot of the Sample 
solution corresponds in color, size, and Rf valoe to that 
of the Standard solution 

ASSAY 

* Procedurę 

Sample: 700 mg of Zinc Gluconate 
Blank: 100 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct tltration 
Titrant: 0.05 M edetate dlsodtum VS 
Endpoint detection: Visual 
Anaiysis: Dissolve the Sample in 100 ml of water. Add 
5 mL of ammonla-ammomum chloride buffer TS and 
0.1 mL of eriochrome black TS, Titrate with Titrant until 
the solution is deep blue in color. Perform a blank 
determmation. 

Calculate the percentage of zinc gluconate 
(CuH 22 Oi 4 Zn) in the Sample taken: 

Result = {[(Vj - V B ) x M x F]/ W\ x 100 

\h - Titrant volume consumed by the Somp/e (mL) 

Vr - Titrant volume consumed bv the Blank fmO 


M = Titrant molarity (mmol/mL) 

F = equivalency faetor, 455.7 mg/mmol 

W = Sample weight (mg) 

Acceptance criteria: 97.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

* Chloride and Sulfate, Chloride <221) 

Standard solution: 0.7 mL of 0.020 N hydrochloric 
acid 

Sample: 1.0 g 

Acceptance criteria: NMT 0.05% 

* CHLORIDE AND SULFATE, Sulfate (221) 

Standard solution: 1.0 mL of 0.020 N sulfuric acid 
Sample: 2.0 g 

Acceptance criteria: NMT 0.05% 

* ARSENiC, Method t( 211) 

Test preparatron: 1 g in 35 ml of water 
Acceptance criteria: NMT 3 ppm 

* LIMIT OF LEAD 

[Notę—F or the preparatton of all aqueous Solutions and 
for the rinsfng of glassware before use, use water that 
has been passed tnrough a strong-acid, strong-base, 
rmxed-bed 3on-exchange resin. Select all reagents to 
have as Iow a content of lead as practicable, and storę 
all reagent Solutions in containers of borosiiicate glass. 
Cleanse glassware before use by soaking in wami 8 N 
mtric add for 30 min and by rinsing with deionized 
water.] 

Ascorbic acid-sodium iodide solution: 100 mg/mL of 
ascorbic acid and 192.5 mg/mL of sodium iodide 
Trioctylphosphine oxide solution: 50 mg/mL of trioc- 
tylphosphine oxide in 4*methyl-2-pentanone, 
[Caution— This solution causes irritation. Avoid contact 
with eyes, skin, and dothing. Take special precautions 
in disposing of unused porttons of Solutions to which 
this reagent is added.] 

Standard solution: Transfer 5,0 mL of lead nitrate stock 
solution TS, to a 100-mL volumetric fiask, and dilute 
with water to vo!ume. Transfer 2.0 mL of the resulting 
solution to a 50-mL volumetric fiask, and add 10 mL of 

9 N hydrochloric acid and 10 mL of water. Add 20 mL 
of Ascorbic acid-sodium iodide solution and 5.0 mL of Tri - 
octylphosphine oxide solution, Shake for 30 s, and allow 
to separate. Add water to bnng the organie soivent 
layer into the neck of the fiask, shake again, and allow 
to separate, The organie layer is the Standard solution , 
and it contains 2 pg/mL of lead. 

Sample solution: To a 50-mL vo!umetric fiask add 1.0 g 
of Zinc Gluconate, 10 ml of 9 N hydrochloric acid, 

10 mL of water, 20 mL of Ascorbic acid-sodium iodide 
solution and 5.0 mL of Trioctylphosphine oxide solution. 
Shake for 30 s, and allow to separate. Add water to 
bring the organie solvent layer into the neck of the 
fiask, shake again, and allow to separate. The organie 
layer is the Sample solution. 

Blank: To a 50-mL volumetric fiask add 10 mL of 9 N 
hydrochloric add, 10 mL of water, 20 mL of Ascorbic 
acid-sodium iodide solution, and 5.0 mL of Trioctylphos- 
phine oxide solution , Shake for 30 s, and allow to sepa¬ 
rate, Add water to bring the organie solvent layer into 
the neck of the fiask, shake agam, and allow to sepa¬ 
rate, The organie layer is the Blank , and it contains 
0 pg/ml of Lead. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectropnotometry 
Analytlcal waveiength: 285.3 nm 
Lamp: Lead hollow-cathode 
Flame: Alr-acefylejie 
System suitabilrty 

Samples: Standard solution and Blank 
Suitability requirements: The absorbance of the Ston- 
dard solution and the absorbance of the Blank are sig- 

nifirantlu Hifforcmr 
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Analysis 

Samples: Standord solution, Sample solution, and Blank 
Concomitantfy determine the absorbances of the Blank , 
Standard solution, and the Sample solution . Use the 
Blank to set the instrument to zero, 

Acceptance criteria: NMT 10 ppm: the absorbance of 
the Sample solution does not exceed that of the Stan¬ 
dard solution. 

■ Limit of Cadmium 

Standard stock solution: 0.1372 mg/mL of cadmium 
nltrate 

Standard solution: Pipet 25 ml of the Standard stock 
solution into a 100-mL volumetric fiask, add 1 mL of 
hydrochloric acid, dilute with water to vo!ume, and 
mix. It contains 12,5 pg/mL of cadmium (Cd). 

Sample stock solution: Transfer 10.0 g of Zinc Gluco- 
nate into a 50* *mL volumetric fiask, and dissoive in and 
dilute with water to volume. 

Sample solution A: Transfer 5,0 mL of the Sample stock 
solution to a 25-mL volumetfic fiask, and dilute with 
water to volume. This solution contains 0 pg/mL of 
added cadmium from the Standard solution . 

Sample solution B: Transfer 5.0 mL of the Sample stock 
solution to a 25-mL volurnetric fiask, add 2.0 ml of the 
Standard solution, and dilute with water to volume. This 
solution contains 1.0 pg/mL of added cadmium from 
the Standard solution , 

Sample solution C: Transfer 5.0 mL of the Sample stock 
solution to a 25-mL volumetric fiask, add 4,0 ml of the 
Standard solution , and dilute with water to votume. This 
solution contains 2.0 pg/mL of added cadmium from 
the Standard solution . 

Blank: Water 
Instrumental conditions 
(See Atomie Absorntion Spectroscopy Ć852).) 

Modę: Atomie absorption spectrophotometry 
Analytkal wavelength: 228.8 nm 
Lamp: Cadmium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Sample solution A t Sample solution B , and 
Sample solution C 

Determine the absorbances. Correct the absorbance val- 
ues of Sample solution A t Sample solution B, and Sample 
solution C from that of the Blank. Plot the corrected 
absorbances of Sample solution A, Sample solution B, 
and Sample solution Cversus their added cadmium 
concentrations, in pg/mL. Draw the straight linę best 
fitting the three polnts, and extrapolate the fine until it 
intercepts the concentration axis. From the intercept, 
determine the amount, in pg/mL, of cadmium In Sam¬ 
ple solution A. 

Calculate the content of cadmium in the portion of 
Zinc Gluconate taken: 

Result = (C x V)fW 

C - concentration of cadmium in Sample solution A 
(pg/mL), determined from the intercept of 
the iinear regression linę 
= volume of solvent taken to prepare Sample 
solution A (ml) 

W = weight of Zinc Gluconate taken to prepare 
Sample solution A (g) 


Acceptance criteria: NMT 5 ppm 

• Reducing Substances 

Sample: 1.0 g of Zinc Gluconate 
Blank: 10 mL of water 
Titrimetric system 
(See Titrimetry <541}.) 

Modę: Residual titration 
Titrant 0,1 N lodine VS 
Back titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visuaf 
Analysis: Transfer the Sample to a 250-mL conical fiask, 
dissoNe in 10 mL of water, and add 25 mL of alkaline 
cupric citrate T$, Cover the fiask, boi! gently for 5 min, 
accurately timed, and cool rapidly to room tempera¬ 
turę. Ada 25 mL of 0.6 N acetic add, 10.0 ml of Ti¬ 
trant, and 10 mL of 3 N hydrochlonc acid, and titrate 
with Back titrant, adding 3 mL of starch TS as the 
endpoint is approached. Perform the blank 
determinatron. 

Calculate the percentage of reducing substances (as 
dextrose) in the Sample taken: 

Result = {[(14 - Vs) x N x f\/W} x 100 

Vu - Back titrant volume consumed by the Blank 
(mL) 

14 = Back titrant voIume consumed by the Sample 

(mL) 

N = Back titrant normality (mEq/mL) 

F = equivalency factor, 27 mg/mEq 

W = Sample weight (rncj) 

Acceptance criteria: NMT 1.0% 

SPECłFIC TEST5 

- PH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 5,5-7.5 

• Water Determination, Method Ib <921): NMT 11.6% 

ADDITIONAL R£QUIREMENTS 

• Packaging and Storage: Presen/e in well-closed 
containers. 

• USP Reference Standards (TT) 

USP Potassium Gluconate RS 


Zinc Gluconate Tablets 


DEFINITION 

Zinc Gluconate TabJets contaln NLT 93,0% and NMT 
107.0% of the labeled amount of Zn, in the form of zinc 
gluconate (CizH^OwZn). 

IDENTIFICATION 

• A. ThinLayer Chromatography 

Standard solution: USP Potassium Gluconate RS in 
water; 10 mg/mL 

Sample solution: Transfer a weighed quantity of pow- 
dered Tablets to a suitable fiask, and add the necessary 
volume of water to obtain a solution containing about 
10 mg/mL of zinc gluconate. Shake and sonicate, heat- 
ing in a water bath at 60°, if necessary, and fil ter. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy ,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 jiL 

Developing solvent system: Alcohol, water, ammo- 
nium hydroxide, and ethyl acetate (50:30:10:10) 
Spray reagent: Dissolve 2.5 g of ammonium molyb- 
aate in about 50 mL of 2 N sulfurie acid in a 100-mL 
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volumetric fiask, add 1.0 g of cenc sulfate, swirl to dis- 
solve, dilute with 2 N suifuric acid to volume, and mix. 
Analysis 

Samples: Standard sofutbn and Sampfe solution 
When the soivent front has moved about three-fourths 
the length of the piąte, remove the piąte from the 
chamber, and dry at 110° for 20 min. Allow to cool, 
spray with Spray reagent , and heat the piąte at 110° 
for about 10 min. 

Acceptance criteria: The principal spot from the Sam- 
ple solution corresponds in color, slze, and R F value to 
that from Lhe Standard solution. 

• B. Procedurę 

Sodium hydroxide solution: 42 mg/mL of sodium 
hydroxide 

Ammonium chloride solution: 107 mg/mL of ammo- 
nium chloride 

Glycerin solution: A mixture of gjycerin and water 
(85:15) 

Sodium sulfide solution: Oissolve 12 g of sodium sul- 
fide with heating in a 45-mL mixture of Clycerin solution 
and water (29:10), allow to cool, and dilute with the 
same mixture of solvents to 100 mL. The solution 
should be colorless. 

Sample solution: Shake and sonicate the amount of 
powdered Tablets with the necessary volume of water 
to obtain a solution containing 100 mg/mL of zinc glu¬ 
conate. Heat in a water bath at 60°, if necessary, and 
filter. 

Analysis: To 5 mL of the Sample solution add 0.2 mL of 
Sodium hydroxide solution, add an additional 2 mL of 5o* 
dium hydroxide solution, and add 10 mL of Ammonium 
chloride solution. Add 0.1 mL of Sodium sulfide solution. 
Acceptance criteria: A white precipitate is formed after 
the first addition of Sodium hydroxtde solution. The pre¬ 
cipitate dissolves after the second addition of Sodium 
hydroxide solution. The solution remains elear after addi- 
tion of Ammonium chloride solution, and a white precipi¬ 
tate forms after addition of Sodium sulfide solution . 

STRENGTH 

• Procedurę 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Weigh a portion of the powder, equivalent to 
about 80 mg of zinc, transfer to a suitable crucible, and 
ignite, gently at first, until free from carbon. Cool the 
crucible, add 25 mL of water and 5 mL of hydrochloric 
acid, and stir. Heat on a steam bath for 5 min, and 
filter, rinstng the filter with several portions of water. 
Dilute the combined filtrate and washes with water to 
about 100 mL. 

Analysis: Add ammonia-ammonium chloride buffer TS 
until the solution is neutral to litmus. Add 5 mL of am¬ 
monia-ammonium chloride buffer TS and OJ mL of eri- 
ochrome black TS, and titrate with 0.05 M edetate di- 
sodium V5 to a blue endpoint. Each mL of 0.05 M 
edetate disodium is equivalent to 3.27 mg of Zn or 
22.78 mg of zinc gluconate (CizHaOi^Zn). 

Acceptance criteria: 93.G%-107.0% 

PERFORMANCE TESTS 

• Disintecratjon (701): For Tablets intended to be mixed 
with water prior to intake as orał liquids 

Time: NMT 60 s 

■ Disintecration and Dissolution of Dietary Supplements 

(2040): For Tablets not to be mixed with water prior to 
ingestion 

Medium: Hydrochloric acid 0.01 N; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Analysis: Determine the amount of CuH^CWn dis- 
solved, employing atomie absorption spectrophotome- 
try at the resonance emission linę for zinc, at 213.8 nm, 
on ftltered portions of the solution under test, suitably 
diluted with water. in comoarison with a standard solu¬ 


tion having a known concentration of zinc in the same 
Medium. 

Tolerances: NLT 75% of the labeled amount of 
Ci2H2;Oi4Zn is dissolved. 

* Uniformity OF Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENT$ 

* Packaging and 5TORAGE: Preserve in tight containers, 
protected from liqht. 

o Labeling: Label the Tablets in terms of elementa! zinc, 
and also in terms of zinc gluconate (CizH^O^Zn). The 
label ing indicates whether the Tablets are intended to be 
mixed with water before intake. 

* U5P Reference Standards (11) 

USP Potassium Gluconate RS 


Zinc Oxide 


ZnO 81.38 

Zinc oxide [1314-1 3-2]. 

DEF1N1TION 

Zinc Oxlde, freshly ignited, contains NLT 99.0% and NMT 
100.5% of ZnO. 

IDENTIFICATION 

* A. When strongly heated, it assumes a yellow color that 

disappears on cooling, 

* B. Identification Tests—General, Zinc (191) 

Sample solution: Dissolve in a slight excess of 3 N hy¬ 
drochloric acid. 

Acceptance criteria: Meets the requrrements 

ASSAV 

* Procedurę 

Sample: 1.5 g, freshly ignited 

Analysis: Dissolve the Sample and 2.5 g of ammonium 
chloride in 50.0 mL of 1 N suifuric addVS, with the aid 
of gentle heat, if necessary. When solution is complete, 
add methyl orange TS. Titrate the excess suifuric add 
with 1 N sodium hydroxide VS. Each mL of 1 N suifuric 
acid is equivalent to 40.69 mg of ZnO. 

Acceptance criteria: 99.0%-TG0.5% on the ignited 
basts 

IMPURIT1ES 

* Arsenio, Method I (211): NMT 6 ppm 

* Lead 

Sample solution: Add 2 g to 20 mL of water, stir weII, 
and add 5 mL of glacial acetic acid. Warm on a steam 
bath until dissolved. 

Analysis: Add 5 drops of potassium chromate TS. 
Acceptance criteria: No turbidity or precipitate is 
proauced. 

* Iron and Other Heavy Metals 

Sample solution: Use the solution from Carbonate and 
Color of Solution. 

Analysis: Cool 2 separate 5-mL aliguots of the Sample 
solution . Add potassium ferrocyanide TS to the first ali- 
quot, and add sodium sulfide TS to the second aliquot. 
Acceptance criteria: White precipitates are formed m 
botn alrquots. 

* Loss ON IGNITION (733): Ignite 2 g at 500° to constant 
weight: if loses NMT 1.0% of its weight 

SPECIFIC TESTS 

* Alkalinity 

Analysis: Mix 1.0 g with 10 mL of hot water, add 
2 drops of phenolphthalein TS, and filter. 

Acceptance criteria: If a red color is produced, NMT 
0.30 mL of 0.10 N hydrochloric acid rs required to dis- 
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* Carbonate ano Cglor of Solution 

Analysis: Mtx 2,0 g with 10 ml of water, add 30 mL of 
2 N sulfuric acid, and heat on a steam bath with con- 
stant stirring. 

Acceptance criteria: No effervescence occurs, and the 
resulting solution is elear and colorless. [NOTĘ—Use this 
solution rn the test for Iron and Other Heovy Metals.] 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wefl-dosed 
containers. 


Zinc Oxide Neutral 


ZnO 81.39 

DEFINITION 

Zinc Oxtde Neutral, freshly ignited, contains NLT 95.0% and 

NMT 9S.0% uf ZnO. 

IDENTIFICATION 

* A, When strongly heated, it assumes a yellow color that 

disappears on cooJing. 

* B. Identification Tests — General, Zinc (191) 

Sample solution: Dissolve in a slight excess of 3 N 
hyarochloric acid. 

Acceptance criteria: Meets the requirements 

A5SAY 

» Procedurę 

Sample: 1,5 g, freshly ignited 

Analysis: Dissolve the Sample and 2*5 g of ammonium 
chloride in 50.0 mL of 1 N sulfuric acid VS, with the aid 
of gentle beat if necessary. When dissolution is com- 
plele, add methyl orange TS # and titrate the excess sul- 
furie acid with I N sodium hydroxide VS. Each mL of 
1 N sulfuric acid is equivalent to 40.69 mg of ZnO, 

Acceptance criteria: 95.0%-98.0% 

IMPUR1TIE5 

* Chloride and Sulfate, St/Zfote (221): A 0.1 -g portion 

shows no morę sulfate than corresponds to 2.3 ml of 

0,020 N sulfuric add (2.2%), 

* Arsenic, Method I (211): NMT 2 ppm 

* Lead 

Sample solution: Add 2 g to 20 ml of water, and stir 
well. Add 5 mL of glacial acetic acid, and warm on a 
steam bath until the solution is dissolved, 

Analysis: Add 5 drops of potassium chroma te TS. 

Acceptance criteria: No turbidity or predpitate is 
produced. 

« MERCURY 

Nitric acid solution 1: Carefully add 50 mL of nitric 
acid to 450 mL of water, and mix. 

Nitric acid solution 2: Carefully add 10 mL of nitric 
add to 490 mL of water, and mix. 

Hydrochloric acid-nitric acid solution: [Notę—P repare 
immediately before use.] Concentrated hydrochloric 
add and concentrated nitric add (3:1) 

Stannous sulfate solution: [NOTE—The mixture is a 
suspension and should be stirred continuously during 
use.] Add 25 g of stannous sulfate to 250 ml of 0.5 N 
sulfuric acid. 

Sodium chloride-hydroxyJamine sulfate solution: 

120 mg/ml each of sodium chloride and hydroxyla- 
minę sulfate In water 

Potassium permanganate solution: 50 mg/mL of po¬ 
tassium permanganate in water 

Standard stock mercury solution: [Notę —Use of a 
commercrally prepared mercury standard rs recom- 


mended.] 1,0 mg/mL of mercury from mercuric chlo¬ 
ride in Nitric acid solution 1 

Standard working mercury solution: 0.5 Jig/mL of 
mercury in Nitric add solution 2 t from Standard stock 
mercury solution 

Standard Solutions: Transfer 1 2-, 3-, and 4-mL alf* * 

quots of Standard working mercury solution to four sepa- 
rate 300-mL biological oxyqen-demand (BOD) bottles. 
To each bottle add 5 mL of water and 5 mL of Hydro¬ 
chloric acid-nitric add solution. Heat the bottle for 2 min 
in a water bath at 95*. Cool, and add 50 mL of water 
and 15 mL of Potassium permanganate solution. Mix 
thoroughly, and place in a water bath for 30 min at 
95°. Cool, add 5 mL of Sodium chloride-hydroxylamine 
sulfate solution, and dilute with water to 200 mL, These 
Solutions contain the equivalent of 2.5, 5, 7.5 and 1 0 
ng/mL of mercury, respectively. 

Blank solution: To a 300-mL BOD bottle add 5 mL of 
water and 5 ml of Hydrochloric acid-nitric acid solution. 
Heat the solution for 2 min in a water bath at 95°. 

Cool, and add 50 mL of water and 15 mL of Potassium 
permanganate solution. Mix thoroughly, and place in a 
water bath for 30 min at 95 p , Cool, add 5 mL of 5o* 
dium chloride-hydroxylamine sulfate solution , and dilute 
with water to 200 mL. 

Sample solution: Transfer 2,0 g of Zinc Qxide Neutral 
into a 300-mL BOD bottle. To the bottle add 5 mL of 
water and 5 mL of Hydrochloric acid-nitric acid solution . 
Heat the sample in a water bath for 2 min at 95°. Cool, 
and add 50 mL of water and 15 mL of Potassium per¬ 
manganate solution, Mix thoroughly, and place in a 
water bath for 30 min at 95°, Cool, add 5 ml of So¬ 
dium chlaride-hydroxylamine sulfate solution t and dilute 
wfth water to 200 mL, 

Mercury detection Instrument and Aeration appara- 
tus: Proceed as directed for Mercury (26 1), Method lla 
and Method Ifb. 

Analysis: Add 5 mL of Stannous sulfate solution to a 
Standard solution , and immediately insert the bottle into 
the Aeration apparatus. Measure tne absorbance of the 
Standard solution. Repeat with the remaining Standard 
Solutions and Sample solution. Perform a blank determi- 
nation using Blank solution , and make any necessary 
corrections. Plot the absorbances of the Standard Solu¬ 
tions versus concentrations, in fig/mL, and draw the 
straight linę best fitting the plotted points, From the 
graph so obtained, determine the concentration, in 
ppm of mercury, in the Sample solution , 

Acceptance criteria: NMT 1 ppm 
* Iron and Other Heavy Metals 

Sample solution: Use the solution from Carbonate and 
Color of Solution , 

Analysis: Cool 2 separate 5-mL aliguots of the Sample 
solution . Add potassium ferrocyanioe TS to the flrst ali- 
quot and add sodium sulfrde TS to the setnnri allquot 

Acceptance criteria: White precipitates are formed in 
both afiquots, 

9 Magnesium Oxide 

Nitric acid solution: Carefully add 10 ml of concen¬ 
trated nitric acid to 490 mL of water, and mix. 

Standard solution: [NOTĘ—Use of a commercially pre- 
pared magne$iurn-inductiveiy coupled plasma standard 
solution is recommended.] 25 pg/mL of magnesium in 
Nitric add solution 

Sample solution: 4 mg/mL of Zinc Oxide Neutral tn 
Nitric acid solution 

Blank: Nitric add solution 

Instrumental conditions 

Modę: lnductively coupled plasma-atomic emission 
spectrometry 
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Analytkał wavelength: 279.1 nm 
RF power: 1,2 KW 
Flow ratę 

Argon torch: 17 L/min 
Argon nebulizer: 1.0 L/min 
Argon auxiliary: 1 A t/min 

Analysis 

Samples: Standard solution, Sample solution, and Blank 
Calculate the percentage of magnesium oxide in the 
portion of ZnO taken: 

Result = (CJ Cs) x (MJMr?) x 100 

Cu = concentration of magnesium in the Sample 
solution, determined from the instrument 
(pg/mL) 

O = concentration of zinc oxide neutral in the 
Sample solution (pg/mL) 

M rf = molecular weight of magnesium oxide, 4030 

M r 2 - molecular weight of magnesium, 2431 

Acceptance criteria: NMT 0,7% 

* Loss on IGNITION {733): Weigh 1 g and ignite at 750° for 

15 min: it loses NMT 5,0% of its weight, 

SPECIF1C TESTS 

* Alkalinity 

Analysis: Mix 1.0 g with 10 ml of hot water, and add 
two drops of phenoiphthalein TS. 

Acceptance criteria: No color change occurs. 

o Carbonate ano Color of Solution 

Analysis: Mix 2.0 g with 10 mL of water, add 30 mL of 
2 N sulfuric add, and heat on a steam bath, with eon- 
stant stirring. 

Acceptance criteria: No effervescence occurs and the 
resulting solution is elear and colorless. [Notę—U se this 
solution in the test for Iron and Other Heavy Metals *j 

ADDETflONAL REQUOREfVlENTS 

* Packacing and Storage: Preserve in well-closed contain- 

ers, and storę at room temperaturę, 

* JLabeling: Label it to indicate that it is for use in sun- 

screen preparations only. 


Zinc Oxide Ointment 


» Zinc Oxide Ointment contains not less than 
18.5 percent and not morę than 21.5 percent of 
ZnO. 

It may be prepared as follows: 


Zinc Oxide. 200 g 

Minerał Oil. 150 g 

White Ointment. 650 g 

To make.. 1000 g 


Levigate the Zinc Oxide with the Minera! Oil 
to a smooth pastę, and then incorporate the 
White Ointment [see Ointments and Suppositories 
under Added Substances (Ingredients and 
Processes ) in the General Notices ]. 

Pcickaging and storage —Preserve in well-closed contain- 
ers, and avoid protonged exposure to temperatures exceed- 
ing 30 Q . 

Identification —The residue obtained In the Assay is yellow 
when hot and white when cooL 


Minimum fili {755): meets the requirements. 

Calcium, magnesium, and other foreign substances— 

Heat about 2 g gently until melted, and conti nue the heat- 
irg, gradually raising the temperaturę until the mass is Lhor- 
oughly charred. Igmte the mass until Lhe residue is uni- 
formly yeJlow. To the residue add ó ml of 3 N hydrochloric 
add: no effervescence occurs. Heat the mixture on a steam 
bath for 10 to 15 minutes: not morę than a tracę of Insolu- 
bie residue remalns. Filter the solution, dilute with water to 
10 mL, add 6 N ammonium hydroxide until the precipitate 
first formed redisso!ves, then add 2 mL each of ammonium 
oxalate TS and dibasic sodium phosphateTS: not morę than 
a slight turbldity is produced in 5 mfnutes. 

Assay— Weigh accurately in a porcelaln crucible about 
700 mg of Ointment, heat gently until melted, and continue 
the heatlng, gradually raising the temperaturę until the 
mass Is thoroughfy charred. Ignite the mass until the residue 
is uniformiy yeilow, and cool. Dissolve the residue in 10 ml 
of 2 N sulfuric add, warming if necessary to effect complete 
solution, transfer the solution to a beaker, and rinse the cru- 
cible with smali portions of water until the combined solu- 
tion and rinsings measure 50 mL. Add 15 mL of am- 
monia-ammonium chloride buffer TS and I ml of 
eriochrome black TS, and tatra te with 0,05 M edetate daso- 
dium VS until the solution ts blue in color. Each mL of 0.05 
M edetate disodium is equlvaient to 4.069 mg of ZnO. 


Zinc Oxide Pastę 


» Zinc Oxide Pastę contains not less than 

24.0 percent and not morę than 26.0 percent of 

ZnO. 

It may be prepared as foliows: 


Zinc Oxide. 250 g 

Starch. 250 g 

White Petrolatum. 500 g 

To make. 1 000 g 


Mix the ingredients. 

Packaging and storage —Preserve in well-closed contain- 
ers, ano avoid prolonged exposure to temperatures exceed- 
Ing 30°. 

Befentificatioin—The residue obtained in the Assay is yellow 
when hot and white when cool. 

Minimum fili (755): meets the reguirements. 

Assay —Using about 600 mq of Pastę, proceed as directed 
in the Assay under Zinc Oxide Ointment. 


Z5nc OxBde and SalkyCBc Acid Pastę 

» Zinc Oxide and Salicyiic Acid Pastę contains 
not less than 23,5 percent and not morę than 
25.5 percent of zinc oxide (ZnO), and not less 
than 1.9 percent and not morę than 2.1 percent 
of salicyiic acid (C 7 H S 03 ). 

It may be prepared as follows: 




















USP 40 


Offictal Monographs / Zinc 6755 


Salrcyfic Add, in fine powder. 20 g 

Zinc Oxide Pastę, a sufficient quantity 
to make .. 1000 g 


Thoroughly triturate the Salrcyfic Ac id with a 
portion of the pastę, then add the remaining 
pastę, and triturate until a smooth mixture is ob- 
tained, 

Packagang and sto ragę —Preserve in well-dosed contain- 
ers, 

Identification— 

A: The residue obtained in the Assay for zinc oxide h yel- 
low when hot and wbite when cool. 

B: Shake 1 g of it with 10 ml of water, and filter. To the 
fiftrate add 1 ml of ferric chloride TS: an intense reddish 
violet color is produced. To thts solution add 1 ml of acetic 
acid: the color is not dispersed. To this solution add 2 mL of 
2 N hydrochloric acid: the color is dispersed and a white 
crystalline precipitate is formed. 

Minimum fili (755): meets the requirements, 

Assay for zinc oxlde —Weigh accurately in a tared porce- 
lain crucible about 500 mg of Pastę, heat gently until 
melted, and continue the heating, graduafly raising the tem¬ 
peraturę until the mass is thoroughly charred. Ignite the 
mass strongiy until alf of the earbonaceous materiał has 
been dissipated, the residue is uniform ly yęliow, and the 
weight of the cooled residue is constant. The weight of the 
residue represents the guantity of ZnO in the weight of the 
Pastę taken for the assay. 

Assay For salicylk acid —Transfer to a suitable beaker 
about 5 cj of Pastę, accurately weighed. Add 40 mL of alco- 
hol, previously neutralized with OJ N sodium hydroxide to 
a phenol red endpoint, and heat on a water bath for 5 min- 
utes, with frequent swirltng. While still hot, add phenol red 
TS, and ti tratę with 0.1 N sodium hydroxide V5 to a red 
endpoint. Each mL of OJ N sodium hydroxide is equivalent 
to 13.81 mg of salicyiic acid (C 7 Hg 0 3 ). 


Zinc Stearate 


Octadecanoic acid, zinc salt; 

Zinc stearate [557-05-1]. 

DEFINITfON 

Zinc Stearate is a compound of zinc with a mixture of solid 
organie acids obtained from fats, and consists chiefly of 
yariable proportions of zinc stearate and zinc paimitate. It 
contains the equivalent of NIT 12.5% and NMT 14,0% of 
ZnO. 

IDENTIFICATION 

• A. Identification Tests—General, Zinc (191) 

Sample solution: Mix 25 g with 200 mL of hot water, 
add 60 mL of 2 N sulfuric acid, and boil until the fatty 
acids sępa ratę as a transparent layer, Cool the mixture, 
and remove the solidifiea layer of fatty acids, 
Acceptance criteria: A portion of the water layer meets 
fhe requirements. 

B. Congealing Temperaturę (651) 

Analysis: Place the separated fatty acids obtained in 
Identification test A in a frlter wetted with water, and 
wash with boiling water until free from sulfate. Coliect 
the fatty acids in a smali beaker, alfow to cool, pour off 
the separated water, then melt the acids. Filter into a 
dry beaker while hot, and dry at 105 fl for 20 min. 
Acceptance criteria: The fatty acids congeal at a tem¬ 
peraturę not below 54°. 


ASSAY 

* Procedurę 

Sample solution: Boil 1 g of Zinc Stearate with 50 mL 
of OJ N sulfuric add for at least 10 min, or until the 
fatty acids layer is elear, adding morę water as neces- 
sary to maintam the original volume, Cool, and filter 
Wash the filter and the Hask thoroughly with water until 
the last washing is not acid to Htmus paper. 

Analysis: Add to the combined fiftrate and washings 
15 mL of ammonia-ammontum chloride buffer TS and 
0.2 mL of eriochrome blade TS. Heat the solution to 
about 40°, and ti tratę with 0.05 M edetate disodium V$ 
until the solution is deep blue in color. Each mL of 0.05 
M edetate disodium is equivalent to 4.069 mg of ZnO. 
Acceptance criteria: 12.5%~14.0% of ZnO 

IMPURITIE5 

» Arsenic, Method I (211) 

Test preparation: Mix 5.0 g with 50 ml of water. Cau- 
tiously add 5 ml of sulfuric acid, and boil gently until 
the fatty acids layer h elear and the volume is reduccd 
to about 25 mL. Filter while hot, cool the filtrate, and 
dilute with water to 50 mL. Transfer a 20-mL aliguot to 
the arsine generator fiask, and dilute with water to 
35 mL 

Acceptance criteria: NMT 1.5 ppm 

• Lead (251) 

Standard solution: To 20 mL of 0.2 N nrtric add add 
5 pg of lead, 4 mL of Ammonio-Cyanide Solution , and 

2 drops of HydroxyIamine Hydrochloride Solution, and 
shake with 10.0 mL of Standard Dithizone Solution For 
30 s. Pass through an aerd-washed filter paper into a 
color-comparison tubę. 

Test preparation: Ignite 0.50 g in a platlnum crucible 
for 15-20 min in a muffle furnace at 475°-500 o . Cool, 
add 3 drops of nitric add, evaporate over a Iow flarne" 
to dryness, and ignite again at 475°-500° for 30 min. 
Dissolve the residue in 1 mL of 8 N nitric add, add 

3 mL of Ammonium Otrute Solution and 0.5 mL of Hy- 
droxy!amine Hydrochloride Solution, and render alkaline 
to phenol red 15 with ammonium hydroxide. Add 

10 ml of Potassium Cyanide Solution. Jmmediately ex- 
tract the solution witn successive 5-mLportions of 
Dithizone Extracthn Solution , draining orf each extract 
into another separator, until the last portion of 
dithizone solution retains its green color. Shake the 
combined extracts for 30 s with 20 mL of 0.2 N nitric 
add, and discard the chloroform layer. Add to the add 
solution 4.0 mL of Ammonia-Cyanide Solution and 
2 drops of HydroKylamine Hydrochloride Solution. Add 
10.0 mL of Standard Dithizone Solution, and shake the 
mixture for 30 s. Pass the chloroform layer through an 
acid-washed filter paper into a color-comparison tubę. 
Acceptance criteria: The color of the Test preparation 
does not exceed that nf the Standard sofutton (NMT 
10 ppm). 

* Alkaues and Alkaune Earths 

Sample solution: Mix 2.0 g with 50 mL of water, and 
add T 0 mL of hydrochloric acid, Boil until the solution is 
elear, filter while hot, and wash the separated fatty 
acids with about 50 mL of hot water. Render the com¬ 
bined filtrate and washings alkaline with 6 N ammo¬ 
nium hydroxide. Add ammonium suffide TS to precipi¬ 
tate the zinc completely, dilute with water to 200 mL, 
mix, and filter, 

Analysis: To 100 mL of the elear filtrate add 0.5 mL of 
sulfuric acid, evaporate to dryness, and ignite to con¬ 
stant weight. 

Acceptance criteria: The weight of the residue does 
not exceed 10 mg (1.0%). 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve rn welf-closed 
containers. 
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Zinc Sulfate 


ZnS0 4 • *HjO 

Sutfuric add, zinc salt (1:1), hydrate; 

Zinc sulfate (1:1) monohydrate 179.46 

Zinc sulfate (1:1) heptahydrate 287.56 

[7446-20-0]. 

Anhydrous 161.44 

[7733-02-0]. 

DEFINITION 

Zinc Sulfate eon tai ns one or seven molecules of water of 
hydration. The monohydrate contains NLT 89.0% and 
NMT 90.4% of zinc sulfate (ZnSO.,), corresponding to 
NLT 99.0% and NMT 100.5% of zinc sulfate monohy¬ 
drate (ZnS0 4 • HjO), and the heptahydrate contains NLT 
55.6% and NMT 61.0% of zinc sulfate (ZnS0 4 ), corre¬ 
sponding to NLT 99.0% and NMT 108.7% of zinc sulfate 
heptahydrate (ZnS0 4 • 7H?0). 

IDENTIFICATION 

• A. Identification Tests—General, Zinc (191): Meets the 

requirements 

• B. Identification Tests— generał, Sulfate (191): Meets 
the reguirements 


ASSAY 

• PROCEDURĘ 

Sample: An amount of Zinc Sulfate equiva!ent to 
170 mg of zinc sulfate (ZnS0 4 ) 

Analysis: Disso!ve the Sample in 100 mL of water. Add 
5 mL of ammonia-ammonium chloride buffer TS and 
0.1 mL of eriochrome black TS, and titrate with 0.05 M 
edetate disodium VS until the solution is deep blue in 
color. Each mL of 0.05 M edetate disodium is equiva- 
lent to 8.072 mg of zinc sulfate (ZnS0 4 )- 

Acceptance criteria 

Monohydrate: 89.0%-90.4% of zinc sulfate (ZnS0 4 ), 
corresponding to 99.0%-100.5% of zinc sulfate mono¬ 
hydrate (ZnS0 4 ■ HjO) 

Heptahydrate: 55.6%—61.0% of zinc sulfate (ZnS0 4 ), 
corresponding to 99.0%-108.7% of zinc sulfate 
heptahydrate (ZnS0 4 - 7H z O) 

IMPURITIES 

• Arsenic, Method 1(211) 

Test preparation: Dissotve a portion equivalent to 
215 mg of zinc sulfate (ZnS0 4 ) in 35 mL of water. 

Acceptance criteria: NMT 14 ppm 

• Lead (251) 

Standard solution: Combine 5 mL of water, 0.50 mL of 
standard lead solution TS, and 10 mL of Potassium Cya- 
nide Solution (1 in 10) in a color-comparison tubę. 

Test preparation: Dissolve an amount equivalent to 
0.25 q of zinc sulfate (ZnS0 4 ) in 5 mL of water, and 
transfer the solution to a stmilar, matched color-com¬ 
parison tubę. Add 10 mL of Potassium Cyanide Solution 
(1 in 10), and allow the mixture to become elear, 

Analysis: To the Standard solution and the Test prepara¬ 
tion add 0.1 mL of sodium sulfide TS. Mix the contents 
of each tubę, and allow to stand for 5 min. 

Acceptance criteria: Viewed downward over a white 
surface, the Tesi preparation is not darker than the Stan¬ 
dard solution (NMT 20 ppm of lead). 

• Alkalies and Alkaline Earths 

Sample solution: Disso1ve the equivalent of 1,12 g of 
zinc sulfate (ZnS0 4 ) in 150 mL ot water contatnetf in a 
200-mL volumetric fiask. Add sufficient ammonium sul¬ 
fide TS to precipitate the zinc completely, and dilute 
with water to volume. Pass througn a dry filter, and 
reject the first portion of the filtrate. 

Analysis: To 100 mL of the Sample solution filtrate add a 
few droos of sulfuric acid, evaoorate to dryness in a 


Acceptance criteria: The weight of the residue is NMT 
5 mg (0.9%). 

SPECIFIC TESTS 

• ACIDITT 

Sample solution: 28 mg/mL of zinc sulfate (ZnS0 4 ) 
Acceptance criteria: The Sample solution is not colored 
pink by methyl orange TS. 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in tight containers. 

• Labeunc: The label indicates whether it is the monohy¬ 

drate or the heptahydrate. Label any orał or parenterał 
preparations containing Zinc Sulfate to State the content 
of elemental zinc. 


Zinc Sulfate Iniection_. 

DEFINITION 

Zinc Sulfate Iniection is a stenie solution of Zinc Sulfate in 
Water for ln|ection. It contains NLT 90.0% and NMT 
110.0% of the labeled amount of zinc (Zn). 

IDENTIFICATION 

* A. I den Tl fi c atio n Tests—Ceneral, Zinc (191) and Sulfate 

(191); Meets the requirements 

ASSAY 

* PROCEDURĘ 

[fsloiE—The Standard Solutions and the Sample solution 
may be diiuted quantitativelv with water, if necessary, 
to obtain Solutions of suitabfe concentrations adaptable 
to the linear or working rangę of the instrument.] 

Sodium chloride solution: 0.9 mg/ml of sodium chlo¬ 
ride In water 

Standard stock solution A: 10 mg/ml of zinc in water 
prepared as follows. Transfer 3.11 g of zinc oxide to a 
250-mL volumetric fiask. Add 80 mL of 1 N su [furie 
add, warm to dfssolve, and cooL Dilute with water to 
volume. 

Standard stock solution B: 125 pg/mL of zinc in water, 
from Standard stock solution A 

Standard solution A: Transfer 2.0 mL of the Standard 
stock solution B and 5 mL of Sodium chloride solution into 
a 500-mL voIumetric fiask, and dilute with water 
(0.50 pq/mL of zinc). 

Standard solution B: Transfer 3.0 mL of the Standard 
stock solution B and 5 mL of Sodium chloride solution into 
a 500-mL volumetric fiask, and dilute with water 
(0.75 pq/mL of zinc), 

Standard solution C: Transfer 4.0 mL of the Standard 
stock solution B and 5 mL of Sodium chforide solution into 
a 500-mL volumetric fiask, and dilute with water (1.0 
pg/mL of zinc). 

Sample solution: Transfer a vo1ume of Injection, equiv- 
alent to 5 mg of zinc, to a 500-mL volumetric fiask. 
Dilute with water to volume. Transfer 10.0 mL of this 
solution to a IOGhtiL vo!umetric fiask. From the labeled 
amount of sodium chloride, if any, in the Injection, cal- 
culate the amount, in mg, of sodium chloride in the 
10.0-mL portion and add sufficient Sodium chloride solu¬ 
tion to bring the total sodium chloride content of the 
100-mL vo!umetric fiask to 0.9 mg, Dilute with water to 
volume. 

Instrumental conditions 
(See Atomie Ahsorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Zinc emission linę at 21 3.8 
nm 
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Lamp: Zinc hollow-cathode 
Flame: Air-acetylene 
Blank: Water 
Analysis 

Samples: Standard Solutions and Sampie soiution 
Plot the absorbances of the Standard Solutions versus 
concentration, in f.ig/mL, of zinc, and draw the 
straight linę best fitting the three plotted points. 
From the graph so obtained, determine tne concen¬ 
tration, in ug/mL, of zinc in the Sampie soiution. 
Calajfate the percentage of zinc (Zn) in the Injection: 

Result ^ (C o!Cu) x 100 

Co = concentration of zinc in the Sampie soiution as 
determined from the standard curve 
(observed concentration, ug/mL} 

Cu = nominał concentration of the 5omp/e soiution , 
based on the la bel daim of the Injection and 
the dilution factor (calculated concentration, 
pg/mL) 

Acceptance criteria: 90* *0%-110*0% 

IMPURITJES 

«> Partiojlate Matter in Injections (788): Meets the re- 
quirements for smallwoiume injections 

SPECIFIC TESTS 

* Bacteriai Endotoxins Test {85): It contains NMT 2,5 x 

10 1 USP Endotoxin Units/mg of zinc. 

* PH (791): 2*Q-4*0 

* Other Requirements: it meets the reąufrements in Injec - 

t/om and Implanted Drug Products (1), 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve in single-dose or mul- 
tiple-dose containers* 

* Ladeiing: La bel the Injection rn terms of its content of 
anhydrous zinc sulfate (ZnS0 4 ) and in terms of its con¬ 
tent of elemental zinc. tabel it to State that it is not 
intended for direct injection but is to be added to other 
Intravenous Solutions. 

* USP Reference Standards (Tl) 

USP Endotoxm RS 


Zinc Sulfate Ophthalnnic Soiution 

DEFINITION 

Zinc Sulfate Ophthalmic Soiution is a sterFIe soiution of Zinc 
Sulfate in Water rendered isotonic by the addition of suit- 
able salts* It contains NLT 95.0% and NMT 105.0% of the 
labeled amount of zinc sulfate (ZnS0 4 ). 

IDENTIFICATION 

* A. Identification Tests—General, Zinc (T9T) and Suifate 
(191): Meets the requirements 

A5SAY 

« Procedurę 

Cuprk sulfate soiution: 25 mg/mL of cupric suifate in 
water 

Copper ethylenediaminetetraacetate soiution: Cupric 
suifate soiution and OJ M edetate disodium (U) 
1*(2-Pyridylazo)-2-naphtho1 soiution: 1 mg/mL of 
1-(2-pyndylazo)-2-naphthal in anhydrous methanoł 
Anaiysis: Pipet into a beaker a volume of OphthaJmic 
Soiution, equivafent to about 25 mg of zinc sulfate. Add 
1 ml of glacial acetlc add, and adjust by the dropwise 
addition of 6 N ammonium hydroxide to a pH of be- 


tween 5*0 and 5*5, Add 1 drop of Copper ethyienedh 
aminetetraacetate soiution and 3 drops of 1 ~(2-Pyndy- 
iozo)-2-naphthol soiution, and titrate with 0*01 M 
edetate disodium VS. Each ml of 0.01 M edetate diso¬ 
dium is equivafent to 1.614 mg of ZnSOt* 

Acceptance criteria: 95*0%-105.0% 

SPECIFIC TESTS 

■ STERtUTY tests (71): Meets the requirements 

* PH (791): 5,8-6.2, or if it contains sodtum citrate, 

7.2-7.8 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers* 


Zinc Sulfate Orał Soiution 


DEFINITION 

Zinc Sulfate Orał Soiution contains NLT 90*0% and NMT 
110*0% of the labeled amount of zinc sulfate monohy- 
drate (ZnSCb ■ H;0), It may contain one or morę suitable 
flavors and sweeteners. 

IDENTIFICATION 

* Identification Tests—General, Zinc (191) and Suifate 
(191): Meets the reguirements 

ASSAY 

* Procedurę 

Sampie: An accurately measured volume of Ora! Solu- 
don, equivalent to 99 mg of zinc suifate monohydrate 
(ZnSCh ■ H 2 0) 

Blank: 60 mL of water and 10 mL of ammonia-am- 
monium chloride buffer TS. Add OJ mL of eriochrome 
black TS. 

Tltrimetric system 
(See Titrimetry {54 1 )*) 

Modę: DErect tilration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: Visuai 
Analysis: Transfer the Sampie to a 250-mL fiask* Add 
50 mL of water and 10 mL of ammonia-ammonium 
chloride buffer TS and 0.3 mL of eriochrome black TS. 
Titrate with Titrant to a green endpoint. 

Cafculate the percentage of the labeled amount of zinc 
sulfate monohydrate (ZnS0 4 * hhO) in the portion of 
Orał Soiution taken: 

Result = (E(l/ S - l/s) x M x F\/W} x 100 

l/s = Titrant volume consumed by the Sampie (mL) 

l/fl = Titrant volume consumed by the Blank (mL) 

M - actual molanty of the fitrant (mM/mL) 

F - equivalency factor, 179.46 mg/mM 

W - nominał amount of zinc sulfate monohydrate 

in the Sampie (mg) 

Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

* Sfecific GRAvrry (841): 1*18-1*24 

* PH (791): 2.5-^.5 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in well-closed contain¬ 
ers, and storę in a cool, dry place protected from light, 

* Lareling: Label the Orał Soiution in terms of zinc sulfate 
monohydrate (Zn5G 4 ■ H 2 0) and in terms of elemental 
zinc. 
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Zinc Sulfate Tablets 


Calculate the percentage of the labeled amount of zinc 
sulfate monohydrate (ZnS0 4 ■ H 2 G) in the Sample 
taken: 


DEFINITION 

Zinc Sulfate Tablets eon tai n NLT 95.0% and NMT 105.0% 
of the labeled amount of zinc sulfate monohydrate 
(ZnSO.i * H?C>). It may contain one or morę suitable flavors 
and sweeteners. 

IDENTIFICATION 

• A. Sulfate 

Sample solution: Dissolve a portion of powdered Tab¬ 
lets, nominał!y equivalent to 5 g of zinc sulfate, in 
100 ml of water, fflter in a Bucnner funnel under vac- 
uum, and use the f El tratę. 

Hydrochloric add solution: Dilute 20 g of hydrochloric 
acid with water to 100 mL 
Barium chloride solution: 61 mg/mL of barium 
chloride 

Anaiysis: To 5 ml of the Sample solution add 1 mL of 
Hyarochioric acid solution and 1 mL of Barium chloride 
solution , 

Acceptance criteria: A white precipitate is formed. 

• B ZINC 

Sample solution: Proceed as directed in Identification 
test A. 

Sodium hydroxide solution: 420 mg/mL of sodium 
hydroxide 

AmmonTum chloride solution: 107 mg/mL of ammo- 
nium chloride 

Glycerin solution: A mixture of glycerin and water 
(85:15) 

Sodium sulfide solution: Disso!ve 12 g of sodium sul- 
fide with heatrng in a 45-mL mixture of Glycerin solution 
and water (29:10). Allow to cool, and dilute with the 
same mixture of solvents to 100 mL. The solution 
should be colorless. 

Anaiysis: To 5 mL of the Sample solution add 0.2 mL of 
Sodium hydroxide solution. 

Acceptance criteria: A white precipitate is formed. 
When an additional 2mL of Sodium hydroxide solution is 
added, the precipitate di$solves. When 10 mL of Ammo- 
nium chloride solution is added, the solution remains 
elear. When 0.1 mL of Sodium sulfide solution is added, 
a white precipitate is formed. 

A55AY 

• Procedurę 

Sample: Portion of the powder, equivalent to 90 mg of 
zinc (about 247 mg of zinc sulfate monohydrate), from 
NLT 20 finely powdered Tablets 
Blank: Proceed as directed in the Anaiysis , but without 
the Sample . 

Titrimetrrc system 
(See Iftrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 M edetate disodium VS 
Endpoint detection: Visual 
Anaiysis: Transfer the Sample to a suitable fiask or 
beaker. Dissolve in 15 mL of dilute acetic acid, and son- 
kate for 15 min. Add 200 ml of water and 50 mg of 
xyleno! orange trteurate, and mix. [Notę —For prepara- 
tion of xylenof orange triturate, triturate 1 part of xyie- 
nol orange with 99 parts of potassium nitrate. Kylenol 
orange triturate, 1% is also commercially available. T ] 
Neutrafize the solution with 2g of methenamine until 
the solution is a violet-pink colon Titrate with Titrant 
until the solution is yellow, [Notę— Add the titrant 
slowly near the endpofnt with expedited stirring.] Per- 
form a Blank determination. 

1 Ricca Chemical Company, part number 9395-100. 


Result = {[(Vs -Vb)xM x f]/W} x 100 

V$ = Titrant volume consumed by the Sample (mL) 

Vn = Titrant volume consumed by the Blank (mL) 

M - actual molarity of the Titrant (mM/mL) 

F - equivalency factor, 1 79.46 mg/mM 

W ~ nominał amount of zinc sulfate monohydrate 
in the Sample (mg) 

Acceptance criteria; 95.0%-l 05.0% 

PERFORMANCE TEST5 

* DlSINTECRATION (701) 

Time: 60 s 

Acceptance criteria: Meet the requirements 

* Uniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQU(REMENT5 

* Packaging and STORAGE; Preserve in well-closed contain- 

ers, and storę at controlled room temperaturę. 

* Labeong: Label the Tablets in terms of zinc sulfate 

monohydrate (ZnSO.t - H 2 0) and in terms of elemental 
zinc. 


Zinc Sulfide Topical Suspension 

DEFINITION 

P^epare Zinc Sulfide Topical Suspension as follows. 


Zinc Sulfate 

40 a 

Sulfurated Potash 

40 a 

Purified Water. a suffident ciuantity to make 

1000 mL 


Oissolve the Zinc Sulfate and the Sulfurated Potash sepa- 
rately, each in 450 mL of Purified Water, and fil ter each 
solution. Add the sulfurated potash solution slowly to the 
zinc sulfate solution with constant stirring. Then add suffi- 
dent Purified Water to bring to finał volume, and mrx. 

[NOTE—Prepare the Topical Suspension fresh, and shake it 
thoroughly before dispensing.] 

ADDITIONAL EEQUIR£MENTS 

* Packaging and Storage: Dispense in tight contatners. 


Zinc Undecylenate 




C^HasOjZn 431.91 
1 D-Undecenoic add, zinc{2+) salt. 

Zinc 10-undecenoate [557-08-4]. 

» Zinc Undecylenate contains not less than 
98.0 percent and not morę than 102.0 percent of 
Cn^O^Zn, calculated on the dried basis. 

Packaging and storage— Preserve in well-closed contain- 
ers. 

Identification— 

A: Acidify about 5 g with 25 mL of 2 N sulfuric acid, add 

ml untor anfl !n a canaraMr unitn fum 














portions of ether. Evaporate the ether solution until the 
odor of ether no longer is perceptible. Add potassium per- 
manganate TS dropwise to a 1 -mL portion of this resk/ue: 
the permanganate color is discharged. 

B: A 3-mL portion of the residue of undecylenic acid ob- 
tained in Identification test A responds to Identification test B 
under Undecylenic Acid . 

C: Dlssolve about 100 mg in a mixture of 10 mL of water 
and 1 mL of ammonium hydroxide, and add a few drops of 
sodium SŁifftde TS: a white, flocculent precipitate of zinc sul- 
fide is formed. 

Loss on drying {731)—Dry it at 105° for 2 hours: it ioses 
not morę than 1.25% of its weight 

AlkaJies and alkaline earths —Boil 1,50 g with a mixture 
of 50 mL of water and 10 mL of hydrochloric acid, filter 
while hot, and wash the separateo acid with about 50 mL of 
hot water. Render the combined filtrate and washings alka- 
linę wkh 6 N ammonium hydroxide, add ammonium sulfide 
TS to precipitate the zinc compłetdy, dilute with water to 
200 ml, mix, and filter. To 100 mL of the elear filtrate add 
0,5 mL of suifuric acid, evaporate to dryness, and ignite over 
a Iow flame to constant weight: the weight of the residue 
does not exceed 7.5 mg (1,0%). 

Assay— Boil 50.0 mL of 0.1 N sulfurit acid VS with about 
1 g of Zinc Undecylenate, accurately weighed, for 10 min- 
utes, or unttl the undecylenic acid layer is elear, adding 
water, as necessary, to maintain the odginał volume, Cool, 
and transfer the mixture, with the atd of water, to a 500-mL 
separator. Dilute with water to about 250 mL, and extract 
with two 100-mL portions of solvent hexane. Wash the 
combined extracts with water until the last washing is neu- 
traf to fitmus, add the washings to the original water layer, 
and evaporate on a steam batri to about 100 mL Cool, add 
3 drops of methyl orange TS, and titrate the excess suifuric 
add with 0.1 N sodium hydroxide V5, Perform a blank de- 
termination (see Residua / Tltrations under Titrimełry (541)). 
Each mL of 0,1 N suifuric acid is equivalent to 21.60 mq of 
C 22 H li 042n. 


Ziprasidone Hydrochloride 



C 2 ,H 21 CIN.,OS-HCI 449.40 

C 2 iH 21 CIN.OS ■ HCI ■ HjO 467.41 

2tf-lndo!-2-one, 5-[2-[4-(l ,2-benzisothtazol-3-yl)-l -piper- 
azinyl]ethyl]-6-chioro-l,3-dihydro-, monohydrocmonde; 

5-[2-[4-(l,2-BenzisothiazoL3-yi)-1-piperazinył]ethyl]-6-chloro- 
2-indolinone monohydrochloride 

Monohydrate [1 38982-67-9], 

Anhydrous [122883-93-6], 

DEFINITfON 

Ziprasidone Hydrochloride contains NIT 97,5% and NMT 
102.0% of ziprasidone hydrochloride (OmHLiCIN.iOS * 

HCI), calculated on the anhydrous and solvent-free basis, 

IDENTIFICATION 

* A, Jnfrared Absorpuon (197K): If a difference appears 
in the spectra of the analyte and the Reference Standard, 
dfsso!ve equal portions of the analyte and the Reference 
Standard in equal yolumes of methanol separatek, evap- 
orate to dryness, and record new spectra using the 
residues* 


* B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C. IDENTIFICATION TE ST5— GENERAL, Chlonde { 191} 

Sample solution: Suspend 30 mg of the analyte in 
2 mL of water, acidify with 0.15 mL of 2 M nitric acid, 
and filter. Use the filtrate, 

Acceptance criteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water. Adjust with 85% phosphonc add to a pH of 3,0, 
Mobile phase: Methanol and Buffer (40:60) 

Difuent: Methanol and water (60:40) 

Standard solution: 0.23 mg/ml of USP Ziprasidone Hy¬ 
drochloride RS in Diluent 

Sample solution: 0.23 mg/mL of Ziprasidone Hydro¬ 
chloride in DiluenL [Notę —Beta use of its hygroscopic 
naturę, the anhydrous form may be dried at 70° under 
vacuum for 2 h prior to the preparation of the Sample 
solution.] 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 229 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperatura: 40 D 
Plow ratę: 1.5 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tarling factor: NMT 2.0 
Relatrve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentacje of ziprasidone hydrochloride 
(C 21 H 21 CIN 4 OS ■ HO) in the portion of Ziprasidone Hy¬ 
drochloride taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs - concentration of USP Ziprasidone 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cy - concentration of Ziprasidone Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97.5%-102.0% on the anhydrous 
and so!vent-free basis 

fMPURITIES 

* Residue on Icnition (281): NMT 0.2% 

Delete the foliowing: 

•* Heavy Metals, Method ii (231): NMT 20 ppm* (0 rn^ 1 - 

(«rv 2018 ) 

* Limit of Tetrahydrofuran 

[Notę—P erform this test only if tetrahydrofuran is likely 
to be present as the result of the manufacturing 
process.] 

Standard solution: 0.05 mg/mL of tetrahydrofuran in 
dimethyf suffoxide. Transfer 4 mL of this solution to a 
20-mL neadspace vial, and seaL 

Sample solution: Transfer 40 ma of Ziprasidone Hydro¬ 
chloride and 4,0 mL of dimethylsulfOKide to a 20-mL 
headspace viai, seal, and mix. 
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Chromatographic system 

(See Chromatography (621), System Suitabihty.) 

Modę: CC with headspace injector 
Detector: Flame ionization 

Column: 30-m x 0.32-mm fused silica; coated with a 
1.8-pm film of phase G43 
Temperatores 
Injection port: 180° 

Detector: 260° 

Column: See Table h 


Table 1 


InltJal 

Temperaturę 

m 

Temperaturę 

Ramp 

fVmln1 

Finał 

Temperaturę 

« 

Hołd Time 
at Finał 
Temperaturę 
i min} 

40 

0 

40 

5 

40 

2 

90 

0 

90 

30 

225 

2 


Carrter gas: Helium 
Row ratę: 1.6 mL/min 
injection volume: 2 mL 
Injection type: Headspace; split ratio, 30:1 
Vial treatment: Maintain at 105" for 60 min prior to 
injection 

System suitabillty 
Sam ple: Standard solution 
Suitability requirements 
Re!ative standard deviation: NMT 5% 


Analysis . , 

Samples; Standard solution and 5omp/e solution 
Calculate the percentage of tetrahydrofuran in the por- 
tion of Ziprasfdone Hydrochloride taken: 


Result = {ru/rs) x (C s /Cu) x 100 

Ti/ = peak response of tetrahydrofuran from the 
Sample solution 

rj = peak response of tetrahydrofuran from the 
Standard solution 

Cj = concentration of tetrahydrofuran in the 
Standard solution (mg/mL) 

Cu = concentration of Ziprasidone Hydrochloride in 
the Somp/e solution (mg/mL) 

Acceptance criteria: NMT 0 A% of tetrahydrofuran 
# LIMIT of Early-Elutinc Impurjties 

Mobile phase and Chromatographic system: Proceed 
as directed in the Asicy. 

Diluent A: Methanol, water, and hydrochloric acid 
(20:5:0.01) 

Diluent B: Methanol and water (3:2) 

Standard solution A: 0.5 pg/mL of USP Ziprasidone Re¬ 
lated Compound A RS and 0*8 pg/mL of USP 
Ziprasidone Related Compound 8 RS in Diluent A 
Standard solution B: 0 A pg/mL of USP Ziprasidone Re¬ 
lated Compound B RS in Diluent A 
System suitabiiity solution: 0*24 mg/mL of USP 
Ziprasidone Hydrochloride RS in Standard solution A 
Sample solution A: 0.4 mg/mL of Ziprasidone Hydro- 
chloride in Diluent A 

Sample solution B: 0*2 mg/mL of Ziprasidone Hydro¬ 
chloride in Diluent B 
System suitabillty 
Sample: System suitabillty solution 
Suitabillty reguirements 

Resolution: NLT 1.5 between the ziprasidone related 
compound B and ziprasidone peaks 
Relative standard deviation: NMT 10% for the 
ziprasidone related compound B peak 


Analysis . f _ 

Sam pies: Standard solution A and Sample solution A 
[Notę —Run Sample solution A NLT 7 times the 
ziprasidone retention time in Sample solution A J 
Calculate the percentages of ziprasidone related com- 
pounds A and B refative to the content of ziprasidone 
free base in the portion of Ziprasidone Hydrochloride 
taken: 


Result = {ru/rs) x (Cs/Cu) x (M*/M f i) x 100 

r u = peak response of the ziprasidone related 
compound from Sample solution A 
r s “ peak response of the ziprasidone related 
compound from Standard solution A 
G - concentration of the ziprasidone related 

compound in Standard solution A (mg/mL) 

Cu ss concentration of Ziprasidone Hydrochloride in 
Sample solution A (mg/mL) 

H? = molecular weight of ziprasidone 

hydrochloride, 467A 1 for the monohydraty 

449.40 for the anhydrous form 
M,t = molecular weight of ziprasidone free base, 
412*94 

Samples: Standard solution B and Somp/e solution B 
Calculate the percentage of ziprasidone open ring rela- 
tive to the content of ziprasidone free base in the por¬ 
tion of Ziprasidone Hydrochloride taken: 

Result = (ruM) x (G/Cu) x (Hz/Hr) x 100 

r u - peak response of ziprasidone open ring from 
Sample solution B 

r s - peak response of ziprasidone related 

compound B from Standard solution B 
G = concentration of ziprasidone related 

compound B in Standard solution B (mg/mL) 
Cu = concentration of Ziprasidone Hydrochloride in 
Sample solution B fmg/mL) 

Mri = molecular weight of ziprasidone 

hydrochloride, 467.41 for the monohydraty 

449.40 for the anhydrous form 
Hf = molecular weight of ziprasidone free base, 
412*94 

Samples: Diluent A t Diluent B, Standard solution B, and 
Sample solution A 

Calculate the percentage of each unspecified impurity 
eluting before ziprasidone re!ative to the content of 
ziprasidone free base in the portion of Ziprasidone Hy¬ 
drochloride taken: 

Result - (ru/rs) x (G/G) x (Hz/Hr) x 1^0 

r v = peak response of each unspecified impurity 
from Sample solution A 

rs =* peak response of ziprasidone related 

compound B from Standard solution B 
Cs - concentration of ziprasidone related 

compound B in Standard solution B (mg/mL) 
Cu = concentration of Ziprasidone Hydrochloride in 
Sample solution A (mg/mL) 

M ,2 = molecular weight of ziprasidone 

hydrochloride, 467.41 for the monohydraty 

449.40 for the anhydrous form 
Ht = molecular weight of ziprasidone free base, 
412,94 

Acceptance criteria: See Tobie 2* [Notę—D isregard the 
peaks in Sample solution A corresponding to the ones 
found in Diluent A and Diluent 6.J 











Tabfe 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (<Vo\ 

Ziprasidone related 
comoound A 

0.4 

OJ 

Ziprasidone related 
compound B 

0.8 

0.2 

Ziprasidone ooen rina* 

0.9 

0,2 

Ziprasidone 

1.0 

_ 

Any individual unspecified 
impurity eluting before 
ziprasidone 

— 

0.1 

Total Empurities b 

— 

.— 


,ł 2-( 2- Am i n o-5-(2-(4-{ be nzofdj ho i h iazol- 3 -y l)pi perazi n -1 -y l)etl \y I)-4- 
chiorophenyljacetie add, 

L 5ee i/m/f o/ tafe-f/utfng /mpurifies. 


■ Limit of Late-Eluting Impurities 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjustwith SN potassium hydroxide to a pH of 

Mobile phase: Acetonitrile, methanol, and Buffer 
(55:5:40) 

Diluent: Methanol, water, and hydrochioric acid 
(20:5:0.01) 

Standard solution: O.Spg/mL each of USP Ziprasidone 
ReJated Compound C RS and LfSP Ziprasidone Related 
Compound D RS in Diluent 
System suitabifity solution: 0.24 mg/mL of USP 
Ziprasidone Hydrochloride RS in the Standard solution 
Sample solution: 0,45 mg/mL of Ziprasidone Hydro- 
chloride in Difuent 
Chromatographic system 
(See Chromatography (621), System Suitabifity*) 

Modę: LC 

Detector: UV 229 nm 

Column: 4.6-mm x 15-cm; 5-jim packing L7 
Coiumn temperaturę: 35° 

Flow ratę: 1 mL/min 
fnjection voiume: 20 jiL 
System suftability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 6,0 be twe en the ziprasidone and 
ziprasidone related compound C peaks 
Relative standard deviation: NMT 10% for the 
ziprasidone related compound C peak 
Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—Run the Sample solution NLT 12 times the 
ziprasidone retention time in the Sample solution,] 
Calculate the percentages of ziprasidone related conv 
pounds C and D relative to the content of ziprasidone 
rree base in the portion of Ziprasidone Hydrochloride 
taken: 


Result = (r u In) x (CJCu) x (Wz/Hi> x 100 

r u = peak response of the ziprasidone related 
compound from the Sampfe solution 
r$ s= peak response of the ziprasidone related 
compound from the Standard solution 
Ci - eoncentration of the ziprasidone related 

compound in the Standard solution (mg/mL) 
Cu = eoncentration of Ziprasidone Hydrochloride in 
the Sample solution (mg/mL) 

W z *= moiecular weight of ziprasidone 

hydrochloride, 467.41 for the monohydrate, 
449.40 for the anhydrous form 
M ri = moiecular weight of ziprasidone free base, 
412.94 


Sampfes: Difuent, Standard solution, and Sample 
solution 

Disregard the peaks in the Sampfe solution correspond- 
ing to those of the Diluent. 

Calculate the percentage of each unspecified impurity 
eluting after ziprasidone relative to tne content of 
ziprasidone free base in the portion of Ziprasidone Hy¬ 
drochloride taken: 

Result = (ruin) x (Q/C u) * (M*/M„) x 100 

ru = peak response of each unspecified impurity 
from the Sample solution 
fs = peak response of ziprasidone related 

compound D from the Standard solution 
C 5 = eoncentration of ziprasidone related 

compound D in tne Standard solution 
(mg/mL) 

C u = eoncentration of Ziprasidone Hydrochloride in 
the Sample solution (mg/mL) 

Mti ~ moiecular weight of ziprasidone 

hydrochloride, 467.41 for the monohydrate, 
449.40 for the anhydrous form 
M f r = moiecular weight of ziprasidone free base, 

412.94 

Acceptance criteria: See Table 3. 


labie 3 


Name 

ReJative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Ziprasidone 

1.0 


Ziprasidone related 
compound C 

2,0 

0.2 

Ziprasidone related 
compound D 

3.0 

0.2 

Any individuaf unspecified 
impurity ełuting after 
ziprasidone 

— 

OJ 

To.al impurities J 

— 

0,5 


••The total tmpurities are ihe sum of related compounds A H 6, C H and D; 
ziprasidone open ring; and aEI unspecified impurities fauną in Limit of 
Eariy-Efating Impurities and Limit of Late-Eluting impurities. 


5PECIF1C TE5TS 

* Water Determination, Method i (921} 

Monohydrate: 3.7%“5.0% 

Anhydrous: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at room temperaturę. 

* Labeung: If this is an anhydrous form, it is so labeled. 

* USP Reference Stanoards (11) 

USP Ziprasidone Hydrochloride RS 
USP Ziprasidone Related Compound A RS 
3-{Piperazin-l-yS)benzoMisothiazole 
mono hy d roc h I ori de. 

CnHrjNjS ■ HCI 255.77 
USP Ziprasidone Related Compound B RS 
S-(2-(4-(Benzo[d)isothiazol-3-yl)piperazin-l-yl)ethyl)- 
6™chloroindoline-2,3"dione, 

C»Hi»CIN40 2 S 426.92 
USP Ziprasidone Related Compound C RS 
5,58 is (2 -(4- (be n zo [d] i sot h i azol- 3 - y I) p i p e ra zin- 
1 -yl)ethyl)-6 l 6 / -dichloro-3-hydroxy-3,3'-biindoiine-2,2'- 
dione. 

C, 2 H^CbN B 0 1 S 2 839.85 
USP Ziprasidone Related Compound D RS 
3-(Benzo[d]isothiazol-3-yl)-5T2-(4-(benzo[c/]isothiazol- 
3wl)piperazin-1-yl)ethyl)-ó-chloroindolin-2-one. 
CiiHwONsOSa 546.11 


iyi 
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Zolazepam Hydrochloride 



CisHjjFNłO - HCJ 322.77 

Pyrazolo(3,4-e]P,4]diazepin-7(1 F/)-one, 4-(2-ftuorophenyi)- 
6,8-dlhydro-l,3,8-trlmethyl-, monohydrochloride, 
4-Co-Fluorophenyl)’6,8"dihydro-1,3,8-tnmethylpyrazolo 
[3,4-e][1,4]diazepin-7(1 H)-one monohydrocnforide 
[33754-49-3], 

» Zolazepam Hydrochloride contains not less 
than 97,0 percent and not morę than 103,0 per- 
cent of C 15 H 15 FN 4 O - HCL 

Packagfng and storage— -Preserve in tight contalners, 
Labeling— Label it to Indicate that it is for veterinary use 
onfy. Where it is intended for use in preparing injectable 
dosage forms, the label States that it is steriie or must be 
subjected to further processing during the preparation of 
injectable dosage forms. 

USP Reference standards (11 )— 

USP Endotoxin RS 

USP Zolazepam Hydrochloride RS 

Clarity of solution —Dlssolve 2,0 g of it in 10 mL of water: 
the soiution is elear, 

Identification— 

A: tnfmred Absorption (197K). 

B: Ultravioiet Absorption {! 97U>— 

Soiution: 0.015 mg per mL 
Medium: OJ N hydrochloric actd. 

Absorptivities at 223 nm do not drffer by morę than 
3.0%. 

C: It responds to the tests for Chloride (191). 

Bacteriaf Endotoxins Test (85) —Where the label States 
that Zolazepam Hydrochloride is steriie or must be sub¬ 
jected to further processing during the preparation of inject¬ 
able dosage forms, it contains not morę than 0.07 USP En- 
dotoxin Unit per mg of zolazepam. 

Ster i lity Tests <71 > —Where the label States that Zo¬ 
lazepam Hydrochloride is steriie, it meets the requirements 
when tested as directed for Membranę Filtration under Test 
for Sierility of the Product to be Examined r 
pH (791): between 1.5 and 3.5, in a solution (1 in 10). 
Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 1 <0% of its weight, 

Residue on ignition (281); not morę than 0,5%. 


De i e te the foflowing : 

• Heavy metals, Method it <2 31): 0.002%. * (0 , (1L , a i 1 . Jan .zoia) 
Chromatographic purlty— 

Modified DragendQrff f s reagent —Dissofve 1.7 cj of bismuth 
subnitrate in 80 mL of water and 20 mL of glacial acetic 
acid, warming, lf necessary. Cool, add 100 ml of potassium 
iodide soiution (1 in 2), and mix. Refrigerate this stock solu¬ 
tion forprofonged storage. For use r difute 10 mL of this 
stock soiution with water to 100 mL, add 10 mL of glacial 
acetic add, and mix. Then add 120 mg of iodine crystals, 
and shake until the iodine has completely dissolved. Storę 
refrigerated, and discard after 2 weeks. 


Procedurę —Prepare a test solution of Zolazepam Hydro- 
chloride in methanol contaming 100 mg per mL. Prepare a 
Standard solution in methanol contałning 2.0 mg of USP 
Zolazepam Hydrochloride RS per mL, Prepare a thin-layer 
chromatographic piąte (see Chromatogrophy <621)) coated 
with a 0.25-mm fayer of chromatographic silica gel mixture. 
Separately apply 5 fil of the test solution and the Standard 
solution to tne piąte, and allow the spots to dry. Place the 
piąte in a saturated chamber conlaintng a so!vent system 
consisting of a mixture of toluene, acetone, and ammonium 
hydroxide (75:18:7), and lined with filter papen Develop 
the chromatogram until the solvent front has moved about 
three-fourths of the iength of the piąte, Remove the piąte 
from the chamber, mark the $olvent front, allow the piąte to 
a$r-dry. Spray the piąte with Modified Dragendorff ł s reagent , 
and examine the piąte: no indivldual secondary spot o"b- 
served in the chromatogram obtained from the test solution 
is greater in size or intensity than the principal spot ob- 
served in the chromatogram obtained from the Standard 
solution, corresponding to 2 %, and the total of any such 
spots observed does not exceed 3%, 

Chloride eon tent— Transfer about 400 mg of it, accurately 
weighed, lo a contcal fiask, add 5 mL of water, 5 mL of 
glacial acetic add, and 50 mL of methanol, and swirl to dis- 
solve. Add 1 drop of eosin Y TS, and titrate with OJ N stiver 
nitrate VS to the endpoint when the granulat precipitate 
first tums to a permanent pink colon Each mL of 0 J N 
silver nitrate rs equlvalent to 3,545 mg of chloride: between 
1 0.5% and 1 1.5% is found. 

As say— Transfer about 480 mg of Zolazepam Hydrochlo¬ 
ride, accurately weighed, to a conical fiask, add 70 mL of 
glacial acetic add, 10mL of mercuric a c eta te TS, and swirl 
to dissolve. Titrate with OJ N perehloric acid VS, determin- 
ing the endpoint potentiometrically. Perform a blank deter- 
mination, and make any necessary correction (see Titrimetry 
(541». Each mL of OJ N perchioric acid is equivalent to 
32.28 mg of C 15 H 15 FN 4 O * HCT 


Zolmitriptan 



C, fi H7,N}02 287.36 

2-Oxazolidmone, 4 -[[ 3 -[ 2 -(dimethylam 3 no)ethyt ]-1 H-indof- 
5-yl]methyl]-, (5>; 

(5}-4-[[3-[2-(Dimethylamino)ethyl]indol-5-yl]methy!]-2-ox- 
azolidinone [139264-1 7-8]. 


DERNITION 

Zolmitriptan contains NLT 97.0% and NMT 102.0% of 
zolmitriptan (CiaHuNaOa), calculaLed on the anhydrous 
and solvent-free basis. 


IDENTIFICATION 
o A. Infrared Absorption (197&) 

* B. The migratron time of the major peak Sn the Sample 
solution corresponds to that of the System suitabiiity solu¬ 
tion, as obtained In the test for Limit of Zolmitriptan R* 
Isomer and Other Impurities. 

ASSAY 
■ Procedurę 

Mobile phase: Acetonitrile, water, trifiuoroacetic acid, 
and triethylamme (135: 865: 1 : 0,25) 

System suitabiiity solution: OJ 2 jjg/mL of USP Zolmi¬ 
triptan Related Compound E RS and 25 pg/mL of USP 
Zolmitriptan RS in Mobile phase 







Standard solution: 0.025 mg/mL of USP Zol mi tri p tan 
RS in Mobile phose 

Sampfe solution: 0.025 mg/ml of Zolmitriptan in Mo¬ 
bile phose 

Chromatographic system 

(See Chroma tograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 225 nm 

Column: 4.0-mm x 12.5-cm; 5-|im packing LI 
Flow ratę: 1 ml/min 
Injection volume: 20 jiL 
Run time: About 3 times the retention time of 
zolmitriptan 
System suitability 
Sample: System suitability solution 
[Notę —Relative retention times for zolmitriptan and 
zolmitriptan related compound E are 1.0 and 1.6, 
respectively.] 

Suitability requirements 

Resolution: NLT 5 between zolmitriptan and zolmn 
triptan related compound £ 

Tailing factor: NMT 2.0 for zolmitriptan 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of zolmitriptan (CióHziNjO?) in 
the portion of Zolmitriptan taken: 

Result = (fy/n) x (CdCy) x 100 

ry = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs 2 = concentration of USP Zolmitriptan RS in the 
Standard solution (mg/ml) 

C u = concentration of Zolmitriptan in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.Q%“102.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0,1% 

* Limit of Zolmitriptan Related Compound H 

Perform this test only If zolmitriptan related compound 
H is a known process impurity. If this test is performed, 
then this is to be included in total impurities. 

Standard solution: 0.1 mg/ml of USP Zolmitriptan Re¬ 
lated Compound H RS in methanol 
Sample solution: 200 mg/ml of Zolmitriptan in 
methanol 

Chromatographic system 

(See Chromatograpny {62^) / System Suitability.) 

Modę: CC 

Deteetor: Flame ionization 
Carrier gas: Helium at 6 mL/min 
Column: 032-mm x 15-m; 1-pm coating of dimethyl- 
polysiloxane phase G1 
Temperatures 
Injection port: 200° 

Column: 130" 

Deteetor: 250° 

Injection vofume: 3 pl 
Split ratio: 10:1 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of zolmitriptan related com¬ 
pound H in the portion of Zolmitriptan taken: 

Result = (fy/r s ) x (Cs/Cu) x 100 

r u = peak response of zoimitriptan related 

compound H from the Sample solution 


n - peak response of zolmitriptan related 

compound H from the Standard solution 
C$ - concentration of USP Zolmitriptan Related 
Compound H RS in the Standard solution 
(mg/ml) 

Cu - concentration of Zolmitriptan in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0J% of zoimitriptan related 
compound H 

» Limit of Zolmitriptan R Isomer and Dther Impurities 

Buffer: 19.1 g/L of sodium borate decahydrate in 
water, Adjust with phosphoric add to a pH of 2,2. 

Run buffer: 50 mg/ml of hydroxypropylcydodextrin in 
Buffer 

Diluent: 0.02 M hydrochloric acid 
interna! standard solution: 0,2 mg/mL of tryptamine 
hydrochloride in Diluent 

System suitability solution: 0,01 mg/ml of tryptamine 
nydrochloride from the InternaI standard solution , 1 mg/ 
ml of USP Zolmitriptan RS, and 0.01 mg/ml each of 
USP Zolmitriptan Related Compound F RS, USP Zolmi¬ 
triptan Related Compound G RS, and USP Zolmitriptan 
R-Uomer RS, in Diluent 

Standard solution: 0.01 mg/ml of tryptamine hydro¬ 
chloride from Interna! standard solution and 0.001 mg/ 
ml of USP Zoimitriptan RS in Diluent 
Sample solution: 0.01 mg/ml of tryptamine hydrochlo¬ 
ride from InternoI standard solution and 1 mg/ml of 
Zolmitriptan in Diluent Fiiter the solution and protect 
from Jignt, 

Electrophoretic system 
Modę: CE 

Deteetor: UV 200 nm 

Column: 75-jim x 50-cm uncoated fused-silica 
Applied voltage: 15 kV 

Run time: 1,5 times the migration time of zolmitriptan 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Table J for relative migration times.] 

Suitability reguirements 

Resolution: NLT 1.5 between zolmitriptan and zolmi¬ 
triptan fi-isomer peaks, System suitability solution 
Relative standard deviation: NMT 5% for the peak 
response ratio of zoimitriptan and tryptamine peaks. 
Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the corrected peak responses: 

Result - (r/m) 

r - peak response 
m - migration time of the peak (min) 

Caiculate tne percentage of each impurity in the 
portion of Zolmitriptan taken: 

Result = (flw/ft) x (Cs/Cu) x (l/t) x 100 

= corrected peak response ratio of the impurity 
to the internal standard from the Sample 
solution 

- corrected peak response ratio of zolmitriptan 
to the internal standard from the Standard 
solution 

Cs = concentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

G - concentration of Zolmitriptan in the Sample 
solution (mg/ml) 

F = relative response factor (see Tobie I) 

Acceptance criteria: See Table h Disregard peak due to 
zolmitriptan related compound E. Disregard peaks less 
than 0.10% of the area of the prindpal peak from the 
Sample solution. 
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Table 1 


Na nte 

Relativo 

Migration 

Time 

Relat1ve 

Response 

Factor 

Acceptante 
Criteria, 
NMT 

Zolmitriptan 
related 
compound F 

0.6S 

0-39 

1,2 

Zolmitriptan 
related 
compound C 

0,71 

0.63 

0,1 

Tryptamine 

0.7B 

1.0 

_ 

Zolmitriptan 

1.0 

_ 

_ 

Zolmitriptan 

fl-isomer 

1,07 

LO 

0,2 

Any individua! 
unspecified 
impurity 

— 

1,0 

0,1 


* ORGANiC IMPURITIES 

Mobile phase: Acetonitrfle, water, trifluoroacetic acid, 
and triethylaminę (1 35: S65: 1: 0.25) 

System suitability solution: 0,5 jig/mL of USP Zofmh 
triptan Related Compound E RS and 0.1 mg/mL of USP 
Zolmitriptan RS in Mobile phase 

Sample solution: 0.1 mg/mL of Zolmitriptan in Mobile 
phase 

Chromatographic system 

{See Chmmatography (621), System Suitability,) 

Modę: LC 

Deteetor: UV 225 nm 

Column: 4.0-mm x 12.5-cm; 5-pm packing LI 
FIow ratę; 1 ml/min 
Injection voiume: 20 pL 

Run time: 6 times the retention time of zolmitriptan 
System suitability 

[Notę—S ee Table 2 for relative retention times,] 

Sample: System suitability solution 

Suitability reguirements 

Resolution: NLT 5 between zolmitriptan and zolmi¬ 
triptan related compound E peaks 
Tai ling factor: NMT 3,0 for zolmitriptan 
Anafysrs 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Zolmitriptan taken: 

Result - (ru/n) * * 100 

fu = peak response of each impurity from the 
Sample solution 

fr = sum of the peak responses from the Sample 
solution 

Acceptance criteria: See Tabie 2 . Disregard peaks less 
than 0,05% of the area of the prlncipal peak from the 
Sample solution . 


Table 2 



Relathre 

Acceptance 


Retention 

Criteria, 

Name 

Time 

NMT 

Zolmitriptan related compound EJ* 

0.36 

0.2 

Zolmitriptan 

1.0 

__ 

Zolmitriptan related comoound E 

1.6 

0,2 


* (5)-2 -Am i no- 3- {3-[2 ■ (d i methy I ami no)e thyl]-1 H-in doi- 5 -y I} p ropa n-1-ol. 
b Included for Identification purposes onty, Not ręported here as it is 
monitored under Limit of Zolmitriptan R-fsomer and Other Impurities. Not 
to be included in total impurities. 

4 Indudes all impursties except zolmitriptan related compound F. Ako in¬ 
du des zolmitriptan retated compound H from the test for Limit of Zofmi - 
triptan Rebted Compound H if it h a known process impurity, as well as 
fmpurrties from the test for Limit of Zolmitriptan R-homer and Other Impuri- 
Ues with the exception of zolmitriptan related compound F. 


Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Zolmitriptan related compound F* 

2,3 

__ 

Anv individual unsoecffied imourity 


0,1 

Total imourities* 


0.5 


* (S)-2-Amino-3-(3-[Z-{dimethylamino)ethylJ-l H-Jndol-S-ylJprppan-I -oL 
u Included for Identification purposes only. Not reported here as it is 
monitored under Limit of Zolmitriptan R-fsomer and Other Impurittes. Not 
to be included in total impuritfes. 

c Indudes all impurities except zolmitriptan related compound F. Ais o In¬ 
du des zolmitriptan related compound H from the test for Limit of Zotmb 
triptan Related Compound H If it is a known process impurity, as well as 
impurities from the test for Limit of Zolmitriptan R-lsomer and Other fmpuri- 
tiei with the exception of zolmitriptan related compound f, 

5PECIFIC TESTS 

• Water Deterwhnation, Method lo (921): NMT 1.0% 

ADDmONAL REQUIREMENT5 

■ Packaging a m Storage; Preserve in wdl-closed contain- 
ers. Storę at room temperaturę. 

• USP Referenci Stano ar ds ( 11 ) 

USP Zolmitriptan RS 
USP Zolmitriptan R-lsomer RS 
(fl)^-[[3-[2-(Dimethylamino)ethyl]indoh5-yl]methyl]- 

2 - oxazolidinone. 

Q 6 H 2 iNi0 2 28736 

USP Zolmitriptan Related Compound E RS 
(5)-N,N-Dimethyl-2*-{5-[(2-oxooxazolidin-4-yI)nriethyl]- 
1 H-mdoL3-yl}ethanamine oxtde. 

CmHziŃiOs 303.36 
USP Zolmitriptan Related Compound F RS 
2,2'-[4-(DimethyIamino)butane-1,1-diyl]bis{5-[(5)-(2-QX- 
ooxazolidIn-4-y[)methyl]- 

3- (2-di methy lam inoethyf)indoIe}. 

C m H 53 N,0 4 671,87 

USP Zolmitriptan Related Compound C RS 
(5)-4-(4-Aminobenzyl)oxazolidin-2-one. 

C 10 H 12 NjO 2 192.21 

USP Zolmitriptan Related Compound H RS 
4,4-Diethoxy-/V / N-di methylbu tan-1 -aminę, 

CtoHzsN Ol 189.30 


Zolmitriptan Tablets 

DEFINITION 

Zolmitriptan Tablets contain NLT 90.0% and NMT 110,0% 
of the labeled amount of zolmitriptan (C^FhiNjCb). 

IDENTIFICATION 

* A. The UV spectrum of the zolmitriptan peak in the Sam¬ 

ple solution corresponds to that of the Standard solution , 
as obLained in the Assay, 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtamed in the Assay , 

ASSAY 

* Procedurę 

Buffer: Dissolve 2 mL of triethylamine in 1 l of water, 
Adjust with phosphoric add to a pH of 3,0, 

Mobile phase: Acetonitrife and BLtffer (15:85) 

Standard stock solution: 0.25 mg/mL of USP Zolmi¬ 
triptan RS in methanol. Sonicate if necessary to aid 
dissolution. 

Standard solution: 0.025 mg/mL of USP Zolmitriptan 
RS in Mobile phase from Standard stock solution 
Sample stock solution: Nominally 0.25 mg/mL of 
zolmitriptan from Tablets in methanol prepared as fol- 



























Iows. Transfer NIT 5 Tablets to a suitable volumetric 
fiask. Add 70% of the fiask volume of methanol. Soni- 
cate for 30 min. Cool to room temperaturę, and dii u te 
with methanol to vofume, 

Sample solution: Nominaily 0.025 mg/mL of zolmt- 
triptan in Mobile phose from Sample stock solution 
passed through a suitable membranę filter of 0.45-pm 
porę size 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: IC 

Deteetor: UV 225 nm. For Identification test A, a di- 
ode-array deteetor can be used in the wavelength 
rangę of 200-300 nm. 

Coiumn: 4,6-mm x 15-cm; 5-^im packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
fnjection volume: 20 jiL 
Run time: NLT 2.5 times the retention time of 
zolmitriptan 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolmitriptan (ChH^NiGz) in the portion of Tablets 
taken: 

Resuit = ( ry/rs ) x (G/Cu) X 100 

ry ~ peak response of zolmitriptan from the Sample 
solution 

r$ - peak response of zolmitriptan from the 
Standard solution 

Cs = concentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of zolmitriptan in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,Q%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTIGN (711) 

Medium: 0.1 N hydrochloric add; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

[Notę—A nalyze the sample under test using either the 
Chromotographic procedurę or the Instrumentol 
procedurę] 

Chromatographic procedurę 

Buffer, Mobile phase. Standard stock solution, Chro- 
matographic system, and System suitability: Pro- 
ceed as directed in the Assoy. 

Standard solution: (1/500) mg/mL of USP Zolmi¬ 
triptan RS in Medium from Standard stock solution, 
wnere L is the Tablet label claim in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of 0.45-jim 
porę size, 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolmitriptan (C^H^jNiO*) dissolved: 

Resuit = ( ru/r 5 ) xC s xVx{\/i) x 100 

fu = peak response of zolmitriptan from the Sample 
solution 

n = peak response of zolmitriptan from the 
Standard solution 

C 5 - concentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

V = volume of Medium, 500 mL 


i s= label claim of zolmitriptan (mg/Tablet) 

Instrumental procedurę 

Standard solution: 0,01 mg/mL of USP Zolmitriptan 
RS from Standard stock solution tn Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of 0.2-um porę 
size. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: About 283 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolmitriptan (C^HżiNaOz) dissolved: 

Resuit - (Ay/Ai) x Cjx V x (I//.) x 100 

Au - absorbance of the Sample solution 
Ai = absorbance of the Standard solution 
C$ ~ concentration of USP Zolmitriptan RS in the 
Standard solution (mg/niL) 

V - volume of Medium, 500 mL 
L = label claim of zolmitriptan (mg/Tablet) 
Tolerances: NLT 80% (Q) of the labeled amount of 
zolmitriptan (CiahhtMiÓaJ is dissolved. 

* UN1FORMITY OF Dosage Units (905); Meet the 

reguirements 

IMPURITIES 

* ORGANIC iMPURmiS 

Solution A: 2.7 g/L of monobask pofassium phosphate 
in water 

Solution B: Ace toni tri le 
Mobile phase: See Tobie ?. 


Tobie 1 


Time 

(min} 

Solution A 

(%> 

Solution B 
{%) 

0 

95 

5 

10 

95 

5 

45 

86 

14 

55 

55 

45 

60 

55 

45 

62 

95 

5 

75 

95 

5 


Diluent: Methanol and water (25:75) 

System suitability stock solution: 0,2 mg/mL each of 
USP Zolmitriptan Related Compound E RS and USP 
Zolmitriptan Related Compound G RS in methanol 

System suitability solution: 0.25 mg/mL of USP Zolmi¬ 
triptan RS and 0.002 mg/mL each of USP Zolmitriptan 
Related Compound E RS and USP Zolmitriptan Related 
Compound G RS from System suitability stock solution in 
Diluent prepared as follows Dissolve a suitable guantily 
of USP Zolmitriptan RS in a suitable volumetric fiask 
eontaining 50% of the fiask volume of Diluent. Sonkate 
to dissoNe. Transfer a suitable volume of Sysfem suitabil¬ 
ity stock solution to the fiask. Dilute with Diluent to 
vdume. 

Standard stock solution: 0,25 mg/mL of USP Zolmi¬ 
triptan RS in methanol, Sonicate if necessary to aid 
dissolution. 

Standard solution: 0.001 mg/mL of USP Zolmitriptan 
RS in Diluent from a suitable volume of Standard stock 
solution 

Sample solution: Nominaily 0.25 mg/mL of zolmi¬ 
triptan from NLT 5 Tablets prepared as follows. Transfer 
the reguired number of Tablets to a suitable volumetric 
fiask, Add 25% of the fiask volume of methanol, Soni¬ 
cate for 30 min with intermittent shaking. Cool to room 
temperaturę. Dilute with water to volume. Pass through 
a suitable filter of 0.45-pm porę size. 
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Ohromatographte system 
(See Chromatogrophy (621), System Suitability,) 

Modę: LC 
Detector 

For zolmitriptan and zolmitriptan related eom- 
pound E and any other unspecified degradation 
product: UV 223 nm 

For zofmitriptan and zolmitriptan related com¬ 
pound C: UV 235 nm 
Column: 4.6-mm x 15-cm; 5-fam packing LI 
Column temperaturę: 30° 

Flow ratę: 1* *5 mL/min 
Injection volume: 20^1 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for relative retention times.] 
Suitability reauirements 
Use 223 nm for System suitability ev aluation. 
Resolution: NLT 5.0 between zolmitriptan and zolmi¬ 
triptan related compound £, System suitability solution 
Taiiing factor: NMT 2*0 for the zolmitriptan peak, 
Standard solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of zolmitriptan related com¬ 
pound C in the portion of the Tablets taken: 

Result ^ (ruin) * (CdO!) x (1 /F) x 100 

m = peak response of zolmitriptan related 

compound G at 235 nm from the Sample 
solution 

n - peak response of zolmitriptan at 235 nm from 
the Standard solution 

C$ = concentration of the USP Zolmitriptan RS in 
the Standard solution (mg/mL) 

Ct; - nominał concentration of zolmitriptan in the 
Sample solution (mg/mL) 

f - relatiye response factor for zolmitriptan related 
compound G (see Tobie I) 

Calculate the percentage of zolmitriptan related 
compound E and any other unspecified degradation 
product tn the portion of Tablets taken: 

Result = (ru/n) x (CdCJ) x (1 /F)x 100 

r u = peak response of zolmitriptan related 
compound E or any other unspecified 
degradation product at 223 nm from the 
Sample solution 

n “ peak response of zolmitriptan at 223 nm from 
the Standard solution 

Q = concentration of the USP Zolmitriptan RS in 
the Standard solution (mg/mL) 

Cy = nominał concentration of zolmitriptan in the 
Sample solution (mg/mL) 

F = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. Disregard any Impu- 
rity less than 0.05%* 


Table 2 


Name 

Rełative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/q) 

Zolmitriptan related 
compound G 

0.50 

1.2 

0.2 

Zolmitriptan 

1.0 

_ 

_ 

Zolmitriptan related 
compound E 

1.28 

i .0 

0.6 


Tailie 2 (Continued) 


Name 

Relattve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any individual 
unspecified 
dearadation product 

— 

1.0 

0.2 

Total degradation 
Products 


— 

1*5 


ADDITfONAL REQUIREMENTS 

• Packaginc and Storace: Presen/e in well-closed, light- 

resistant containers. Storę at controlled room 
temperaturę* 

* USP Reference Standard* (11) 

OSP Zolmitriptan RS 

USP Zolmitriptan Related Compound E RS 
(S>H/V-Dimethyl'2-{5"[(2-oxooxazoltdin-4-yl)methyl]- 
1 H-indoł-3-yl}ethanamine oxide. 

Ci*H 21 N*Ch 303*36 
USP Zolmitriptan Related Compound G RS 
(S)-4-(4-Aminobenzyl)oxazoliain-2-one. 

QoH, 2 Nz0 2 192*21 


Zolmitriptan Orally Disintegrating 
Tablets 


DEFINmON 

Zolmitriptan Orally Disintegrating Tabiets contain NLT 
90*0% and NMT 110*0% of the labeled amount of zolmi¬ 
triptan (Ci 6 H 2 t N 30 2 )* 

IDENTIFICATION 

* A* The UV spectrum of the zolmitriptan peak of the Som- 

ple solution corresponds to that of the Standard solution , 
as obtained in the 4ssoy. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Dissolve 2 ml of triethylamine in 1 L of water. 
Adiust with phosphoric acid to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (15:85) 

Standard stock solution: 0.25 mg/mL of USP Zolmi¬ 
triptan RS in methanol 

Standard solution: 0*025 mg/mL of USP Zolmitriptan 
RS in Mobile phase from a suitable volume of Standard 
stock solution 

Sample stock solution: 0.25 mg/mL of zolmitriptan in 
methanol, prepared as follows* Transfer NLT 20 Tablets 
to a suitable volumetric fiask. Add 75% of the fiask vol- 
ume of methanol. Sonicate for 30 min. Al Iow to cool to 
room temperaturę and dilute with methanol to vo[ume* 
Sample solution: Nominally 0.025 mg/mL of zolmi¬ 
triptan in Mobile phase from a suitable volume of Sam¬ 
ple stock solution. Pass a portion of the solution under 
test through a suitable membranę filter of 0*45-Lim 
porę size. 

Chromatographie system 

(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm. For Identification test A, use a 
diode-array detector in the wavelength rangę of 
200-300 nm. 
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Column: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperatura: 30° 

Flow ratę: 1 mL/min 
Injection vohime: 20 jiL 
Run time: NLT 2.5 times the retention time of 
zolmitriptan 
System suita bil i ty 
Sample: Standard solution 
Suitability reguirements 
Tarling factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolmitriptan (CińhhiNjO?} in the portion of Tablets 
taken: 

Result s (rjr 5 ) x ( CJCa) x 100 

fu = peak response of zolmitriptan from the Sample 
solution 

r* = peak response of zolmitriptan from the 
Standard solution 

Q = eoncentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

Cu - nominał eoncentration of zolmitriptan in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* DtSINTEC ration (701): NMT 30 S 

• Dis solution <711) 

Medium: 0,1 N hydrochlorit add; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Anaiyze the sample under test using either the Chromot- 
ographic procedurę or the Instrumental procedurę . 

Chromatographic procedurę 

Buffet, Mobile phase, Standard stock solution, Chro¬ 
matographic system, and System suitability: Pro- 
ceed as direeted in the Assay. 

Standard solution: 0.005 mg/mL of USP Zolmitriptan 
RS from Standard stock solution in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of 0.45-pm 
porę size. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolmitriptan (C 14 H 21 N 3 O 2 ) dissolved: 

Result = (rjr$) x Ci x V x (1 fi) x 100 

r u = peak response of zolmitriptan from the Sample 
solution 

r% - peak response of zolmitriptan from the 
Standard solution 

Cs ~ eoncentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

V — volume of Medium , 500 mL 
i = labef datm of zolmitriptan (mg/Tablet) 

Instrumental procedurę 

Standard solution: 0.01 mg/mL of USP Zolmitriptan 
RS from Standard stock solution in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of CL2-pm porę 
size. 


Instrumental conditions 
Modę: UV 

Analytical wavelength: About 283 nm 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the łabeied amount of 
zolmitriptan (CisHjiNjO;} dissolved: 

Result = (AJAs) xC s x Vx (l/ł) x 100 

Au - absorbance of the Sample solution 
A s ~ absorbance of the Standard solution 
Cs - eoncentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

V = volume of Medium, 500 mL 
L = la bel claim of zolmitriptan (mg/Tablet) 
Tolerances: NLT 80% (Q) of the labeled amount of 
zolmitriptan (CiaH^NjCb) is dissolved. 

* UNIFORMITY Of Dosage UNITS (905): Meet the 

reguirements 

JMPURITIES 

• ORGANIC IMPURITIES 

Diluent: Methanol and water (25:75) 

Solution A: 2,7 g/L of monobasic potassium phosphate 
in water 

Solution B: Acetonitriłe 
Mobile phase: See Tobie 1. 


Takie 1 


Time 

[min) 

Solution A 

Solution B 
(W 

0 

95 

5 

15 

92 


45 

86 

14 

55 

55 

45 

60 

55 

45 

62 

95 

5 

75 

95 

5 


fmpurities stock solution: 0,2 mg/mL each ol USP 
Zolmitriptan Related Compound E RS and USP Zolmi¬ 
triptan Related Compound G RS in methanol 
System suitability solution: 0.25 mq/mL of USP Zolmi¬ 
triptan RS and 0.002 mg/mL each of USP Zolmitriptan 
Related Compound E RS and USP Zolmitriptan Refated 
Compound Ć RS in Diluent prepared as follows. Dis- 
solve a suitable quantity of USP Zolmitriptan RS in a 
suitable volumetric fiask containing 50% of the fiask 
volume of Diluent, Sonicate to dlssolve. Transfer a suita- 
ble votume of fmpurities stock solution to the fiask. DL 
lute with Diluent to volume. 

Standard stock solution: 0.25 mg/mL of USP Zolmi¬ 
triptan RS In methanol 

Standard solution: 0,001 mg/mL of USP Zolmitriptan 
RS from Standard stock soiution in Diluent 
Sample solution: Nominally 0.25 mg/mL of zolmi- 
iriptan from NLT 5 Tablets prepared as follows. Transfer 
:he reguired number of Tablets to a suitable volumetric 
fiask. Add 25% of the fiask volume of methanol. Soni¬ 
cate for 30 min with Intermlttent shaking. Cool to room 
temperaturę. Dilute with water to vo!ume. Pass through 
a suitable filter of G.45-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

K4ode: LC 
Detector 

For zolmitriptan and zolmitriptan related com¬ 
pound E and any other unspecified degradation 
produets: UV 223 nm 

For zolmitriptan and zolmitriptan related com¬ 
pound G: UV 235 nm 













Column: 4.6-mm x 25-tm; 5-n nri packing LI 
Cofumn temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitabifity 

Sampfes: System suitability solution and Standard 
solution 

[NOTĘ— See Table 2 for re(ative retention times.] 
Suitability reąuirements 
Use 223 nm ror system suitability evaluation. 
Resolution: NLT 5,0 between zolmitriptan and zolmi- 
triptan related compound E, System suitabffity solution 
Tailincj factor: NMT 2,0 for zolmitriptan, Standard 
solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Cafculate the percentage of zolmitriptan related com¬ 
pound C in the portion of Tablets taken: 

Result = {ru/rs) x (Ci/G) x (1 /F) x 100 

ru = peak response of zolmitriptan refated 

compound G at 235 nm from the Sample 
solution 

n = peak response of zolmitriptan at 235 nm from 
the Standard solution 

Ci = concentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

G - nominał concentration of zolmitriptan in the 
Sample solution (mg/mL) 

f = relative response factor for zolmitriptan refated 
compound G (see Table 2} 

Calculate the percentage of zolmitriptan related 
compound E and any other unspecified degradation 
product in the portion of Tablets taken: 


ADDITIONAL REQUIREMENT5 

* Packaginc and Storage; Preserve in well-closed, llght- 
resistant containers. Storę at controlled room 
temperaturę. 

* USP Reference Standards <11) 

USP Zolmitriptan RS 

USP Zolmitriptan Related Compound E RS 
(5>N,N-DirnethyU2-{5-[(2-oxoQxa2olidin^yl)methyl]- 
17f-indol-3-yl}ethanamine oxtde, 

Ci 6 H 2f N 3 0 3 303.36 
USP Zolmitriptan Related Compound G RS 
(S)-4-(4-Aminobenzyl)oxazoliain-2-one. 

C i □ H1 2 N 2 O 2 192.21 



(CwHaNiOk- C 4 H 6 0 6 764.87 

lmidazo[1,2-o]pyridine-3-acetamide, N.N^ó-trimethyl- 
2-(4-methyłphenyi)- J , ^,R*)]-2 # 3-dihydroxy- 
butanedioate; 

N y /V l 6-Tnmethyi-2-p-tolyiimidazo[l,2*o]pyridine-3-acetamide 
L-(+)-tartrate [99294-93-6]. 

DEFINITION 

Zolpidem Tartrate contains NLT 98,5% and NMT 101,0% of 
C 4 aH«N* 0 * calculafed on the anhydrous basis. 


Result = (ru/rs) x (CdCu) x (1/F) x 100 

r u = peak response of zolmitriptan related 
compound E or any other unspecified 
degradation product at 223 nm from the 
Sample solution 

r* = peak response of zolmitriptan at 223 nm from 
the Standard solution 

Cj = concentration of USP Zolmitriptan RS in the 
Standard solution (mg/mL) 

G = nominał concentration of zolmitriptan in the 
Sample solution (mg/mL) 

F - relative response factor (see Table 2) 

Acceptance criteria; See Table 2, Disregard any impu- 
rity less than 0.05%. 


Table 2 


Nam# 

Relative 

Retention 

Time 

Re!ative 

Rtjpome 

Factor 

Acceptance 

Criteria, 

NMT 

Zolmitriptan related 
compound G 

0.66 

1,2 

0.2 

ZolmitriDtan 

1.0 

** 

_ 

Zolmitriptan refated 
compound E 

1.30 

1.0 

0.6 

Any indivtdual 
unspecified 
degradation oroduct 

— 

1.0 

0.2 

Total degradation 
Products 

— 

— 

1.5 


IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Dissolve 0,1 Og in 10 ml of 0.1 M hydrochloric 
acid, Add 10 mL of water Add dropwise with stirring 
1 mL of dilute ammonia. Filter and collect the resulting 
precrpitate. Wash the precipitate with water, and then’ 
dry at 100 D -1Q5° for 2 h. Use 2 mg of the dried residue 
to make the KBr pellet, 

Analysis: The IR spectrum of the free base thus ob- 
tained corresponds to the IR spectrum of a simifarly 
prepared KBr pellet with 2 mg of USP Zolpidem RS free 
base. 

■ B The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtalned in the test for Organie Impurities . 

* C. Reaction of Tarteates 

Sample: 0.1 g of Zolpidem Tartrate 
Analysis: Dissolve the Sample in 1 mL of methanol with 
gentle heating. To 0,1 mL of the solution, add 0.1 ml 
of a 100-g/L solution of potassium bromide, 0.1 mL of 
a 20-g/L solution of resorcinol, and 3 ml of sulfuric 
acid. Heat on a water bath for 5—10 min. A dark blue 
color develops. Allow to cool, then pour the solution 
into water, 

Acceptance criteria: The dark blue color changes to 
red, 

ASSAY 
» Procedurę 

Sample solution: Dissolve 0.300 g of Zolpidem Tartrate 
in a mixture of 20 mL of anhydrous acetic acid and 
20 mL of acetic anhydride. 
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Ti tri metr ic system 
(See Titrimetry (541).) 

Modę: Dfrect tłtration 
Titrant; 0.1 N perchkmc acid VS 
Endpoint detection: Potentjometric 
Anaiysis 

Sample: Sample solution 

Titrate with 0.1 N perchloric acid V5, determining the 
endpoint potentiometrically. Carry out a blank 
titration. 

Ca f cu la te the percentage of C 42 H. ł sNf J O s in the portion 
of Zolpidem Tartrate taken: 

Result 5 [(V - B) x N x F/W] x 1 00 

V - sample titrant volume (ml) 

B - blank titrant voiume {ml) 

N = titrant normality (meq/ml) 

F = 382,4 mg/meq 

W - sample weight (mg) 

Acceptance criteria; 98.5%~101.0% on the anhydrous 
basis 

IMPURITIES 

Irtorganic Impurities 

* Residue on iGNtnoN (281): NMT 0.1% 


Oelete the fotlowing: 

•• Heaw Metals, Method U (231); 20 ppm# c0 i i^jotb) 

Drganie Impurities 
* Procedurę 

Buffer: 5.6 g/L phosphoric acid in water. Adjust with 
triethylamine to a phi of 5,5, 

Mobile phase: Methanol, aceton i trile, and Buffer 
(23:18:59) 

System suitabilrty solution: 0.05 mg/mL each of USP 
Zolpidem Tartrate RS and USP Zolpidem Related Corr> 
pound A RS in Mobile phase 

Standard solution: 1 pg/mL of USP Zolpidem Tartrate 
RS In Mobile phase 

Sample solution: 0.5 mg/mL of Zolpidem Tartrate in 
Mobile phase 

Chromatographic system 

(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3.9-mm x 15-cm; 4-jam packing LI 
Flow ratę: 1.5 mL/mm 
Injection size: 20 pL 
System suitabilrty 

Sam pies: System suitabifity soiution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2,0 between zolpidem tartrate re¬ 
lated compound A and zolpidem tartrate. System 
suitability solution 

Relative standard deviatton: NMT 10 , 0 %, Standard 
solution 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Zolpidem Tartrate taken: 

Result » (ru/r 5 ) x (Cs/Cu) x 100 

fu = peak response for each impurity from the 
Sample solution 

r$ - peak response for zolpidem from the Standard 
solution 

Cs « concentration of USP Zolpidem Tartrate RS in 
the Standard soiution (mg/mL) 

Cu - concentration of Zolpidem Tartrate in the 
Sample solution (mg/mL) 


Acceptance criteria 
!ndividual impurities; NMT 0,10% 

Total impurities: NMT 0,2% 

[NOTĘ—Dlsregard any peak with an area less than 
0.25 times tnat of tne principal peak from the Stan¬ 
dard solution (0.05%) and any peak with a relative 
retention time of 0.16, which is due to tartaric acid,] 

5PECIFIC TEST5 

* WATER DETERMINATION, Method la (921): NMT 3.0% 

ADDITIONAL REQUłREMENTS 

* Packacing and Storage; Preserve in welhclosed contain- 
ers, and storę at controlled room temperaturę, 

* USP REFERENCE STANDARDS (11) 

USP Zolpidem RS 

USP Zolpidem Related Compound A RS 
N,N , 7-tnmethyJ-2-(4-methylphenyl}imidazo[l ,2- 
a]pyridine-3-acetamide, 

Ci* *H 2 iN 3 0 307.39 
USP Zolpidem Tartrate RS 


Zolpidem Tartrate Tablets 

DEFIN1TION 

Zolpidem Tartrate Tablets contarn NLT 90.0% and NMT 
110.0% of the labeled amount of zolpidem tartrate 
[(C|9H2,N 3 0)2 ■ CSiO& 

IDENTIFICATION 

® A. Ultravioiet Absorption (197U): The spectrum of the 
Sample solution in the Dis solu tion test corresponds to that 
of the Standard solution . 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

AS5AY 

* Procedurę 

Buffer: 3,4 g/L of monobaslc potassium phosphate in 
water, adjusted with ammonium hydroxtde to a pH of 
5,5 

Mobile phase: Acetonitrile, methanol, and Buffer (3:2:5) 
Standard stock solution: 0,8 mg/mL of USP Zolpidem 
Tartrate RS in 0.01 M hydrochloric acid 
Standard solution: 0.16 mg/mL of USP Zolpidem Tar¬ 
trate RS in Mobile phase from the Standard stock solution 
Sample stock solution: Transfer NLT 20 Tablets to a 
suitable uolumetric fiask to obtain a solution having a 
concentration of 0,4 mg/mL of zolpidem tartrate. Add 
40% of the fiask volume of 0.125 N hydrochloric acid. 
Mix well until the Tablets disintegrate, then add 50% of 
the fiask vnlnme of Mobile phase , Dilute with water to 
volume, and stlr for 30 min using a magnetic stirrer, 
Allow solid partides to settle, and pass the supernatant 
through a suitabJe filter (e.g., Whatman No. 40 fil ter or 
equivalent), 

Sample solution: 0.16 mg/mL of zolpidem tartrate in 
Mobile phase , from the filtered Sample stock solution 
Chromatographic system 
(See Chromatography {621)t System Suitability^ 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 3,0 for zolpidem 
Relative standard deviatiom NMT 2.0% for 
zolpidem 


USP Monographs 
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Analysis 

Samples: Standard sołution and Sample sołution 
Calcu late the percentage of the labeled amount of 
zolpidem tartrate [(C]gH 2 iNiO) 2 ■ C 4 H 6 O ó ] in the p ar- 
tion of Tablets taken: 

Result = (ru/r 5 ) x (Cs/Co) x 100 

tu = peak response from the Sample sołution 

r* ss peak response from the Standard sołution 

Cs = concentration of USP Zolpidem Tartrate RS In 
the Standard sołution (mg/mL) 

G i - nominał concentration of zolpidem tartrate in 

the Sample sołution (mg/ml) 

Acceptance criteria: 90,0%-110,0% 

PERFORMANCE TESTS 

* Dissolution (7T1) 

Test 1 

Medium: 0.01 N hydrochlonc acid; 900 ml, deaerated 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard sołution: (1/1000) mg/ml of USP Zolpidem 
Tartrate RS In Medium, where 1 is the labef claim in 
mg/Tablet 

Sample sołution: Pass a portion of the sołution under 
test through a suitable filter of 0.45-pm porę size. 
Instrumental conditions 
Modę: UV-Vis 

Analytical waveJength: 295 nm 
Blank: Medium 
Analysis 

Samples: Standard sołution and Sample sołution 
Cakulate the percentage of the labeled amount of 
zolpidem tartrate [(C] 9 H 2 iNiO) 2 * GHaOe] dissolved: 

Result = (Au/As) x (Cs/i) xVxV3Q 

Ay = absorbance of the Sample sołution 
As = absorbance of the Standard sołution 
Cs - concentration of the Standard sołution 

L 

V 

Tolerance: NLT 80% (Q) of the labeled amount of 
zolpidem tartrate [(GgH 2 iN\0} 2 * GHśOć] is dissolved. 
Test 2: If the product complies with this test, the Iabel- 
Ing indicates that it meets USP Dissolution Test 2 . 
Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 20 min 

Standard sołution: (1/900) mg/mL of USP Zolpidem 
Tartrate RS in Medium, where L is the iabel claim in 
mg/Tablet 

Sample sołution: Pass a portion of the sołution under 
test through a suitable filter, 

Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 295 nm 
Blank: Medium 
Analysis 

Samples: Standard sołution and Sample sołution 
CalcuJate the percentage of the labeled amount of 
zolpidem tartrate [(Ct^HziNsO^ ■ C^tHfiOń] dissolved: 

Result ~ (A JAs) x (Cs/i) x V x 100 

A u - absorbance of the Sample sołution 
As - absorbance of the Standard sołution 
Cs = concentration of the Standard sołution 
(mg/mL) 

L = Iabel claim (mg/Tablet) 

V = volume of Medium , 900 ml 

Tolerance: NLT 80% (Q) of the labeled amount of 
zolpidem tartrate [(Cigl-hiNjG)^ ■ GH 6 OóJ is diśsoked. 


(mg/mL) 

- labef claim (mg/Tablet) 

- volume of Medium, 900 mL 


Test 3: If the product complies with this test, the label- 
ing indicates that It meets USP Dissolution Test 3. 
Medium: 0.01 N hydrochlonc acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard sołution: (1/900) mg/mL of USP Zolpidem 
Tartrate RS in Medium, where i is the tabel claim in 
mg/Tabiet 

Sample sołution: Pass a portion of the sołution under 
test through a suitable filter of 0.45-pm porę size. 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavefength: 295 nm 
Blank: Medium 
Analysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate [(CigH 2 iNiO) 2 - GHć 0 6 ]dissolved: 

Result - (AJ As) x (Cs/1) x V x 100 

Au = absorbance of the Sample sołution 
As - absorbance of the Standard sołution 
Cs = concentration of the Standard sołution 
(mg/ml) 

i - Iabel claim (mg/Tablet) 

V = vo!ume of Medium f 900 ml 
Tolerance: NLT 85% (Q) of the labeled amount of 
zolpidem tartrate [(C^H^NiO)* - GH ć 0 6 ] ts dissolved. 

■ Un«foriviitv of Dosage Units (905): Meet the 
reąuirements 

IMPUR1TIES 
< Orcamic Impurities 

Sołution A: 3.3 mL/L of phospiioric acid in water. Ad- 
just with triethylamine to a pn of 6.0. 

Sołution B: Acetonitrife 
Sołution C: Methanol 

Diluent: Sołution B t Sołution C, and Sołution A 
(15:10:75) 

Mobile phase: 5ee Tobie 7. 


labie t 


Time 

(min) 

Sołution A 
(%) 

Sołution B 

(%) 

Sołution C 
(%) 

0 

76 

14 

10 

35,0 

48 

16 

36 

36.5 

48 

16 

36 

37.5 

76 

14 

10 

42,0 

76 

14 

10 


System suitabrlity sołution: 0.5 mg/inL of USP 
Zolpidem Tartrate RS and 0.8 pg/mL of USP Zolpidem 
Related Compound A RS in Diluent 
Standard sołution: 5 pg/ml of USP Zolpidem Tartrate 
RS in Diluent 

Sample sołution: Nominally equivalent to 0.5 mg/ml 
of zolpidem tartrate in Diluent t from NLT 10 Tablets 
prepared as follows. Transfer the Tablets to a suitable 
volumetric fiask, add Diluent to fili 70% of finał fiask 
volume, and stir for 30 min. Dilute with Diluent to vol 
ume. Centrifuge a portion of the sołution and use the 
elear supernatant, 

Chromatographic system 
(See Chromotography (621), System Suitablłity.) 

Modę: IC 

Detector: UV 254 nm 
Column: 3,9-mm x 15-cm; 4-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System sultabiHty 

Samples: System suitabiłity sołution and Standard 
sołution 
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Suitabrftty requirements 

ResoJutlon: NLT 2,0 between the zolpidem and 
zolpidem related compound A peaks, System suitabil * * 
tty solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Anafysfs 

SampJes: Standard solution and Sampfe solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result - (Wrj) x (Cd Co) x (7/f) x 100 

ro - peak response of each impurity from the 
Sample solution 

r$ = peak response of zolpidem from the Standard 
solution 

Cs = concentration of USP Zolpidem Tartrate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of zolpidem tartrate in 
the Sample solution (mg/mL) 

F - relatfve response factor (see Tabłe 2) 
Acceptance criteria: See Tobie 2. 


Tafcie 2 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%7 

Tolyloyl propionic 
acid^ 1 

0.15 

— 

— 

Zobidem add b 

0,1 B 

7.0 

0.3 

Tolyfoyl 

prapionamide^ 1 

0,54 

— 

— 

Tofyloyt 

acrylamide^' 

0,65 

— 

— 

Zolpidem related 
compound B* 

0.83 

1.1 

0.3 

Zolpidem related 
comoound A 

0,91 

1.1 

0,20 

Zolpidem 

1.0 

_ 

__ 

TolyfoyJ bromopro- 
pionamldew 

7.14 

— 

— 

Zolpidem related 
compound Cs 

7,20 

1J 

0.3 

Zolpidem 

carbaldehyde* 1 

1.65 

1.4 

0.3 

Any individual 
unspedfied 
degraddtion 
p rod u cl 


1.0 

0.2 

Total imountfes 



0.5 


“p-Methylbenzoyi propiontc add. 

b 2-(ó-Mcthyl-2-p-totyIimida £o[ 1,2~o)pyridin- 3-yl)3r p rrr and 
c N f N-Di metfay I -A -oxo-4-(p-tdyi Jbutanamide, 

* N t N’D i m elhyI -A -oxo-4-(p-lolyl)but' 2- enaintde. 

* N t N~Dl m ethy I -2- f 6-methy \-2-p~ toly Iim ida*o[ 1 4 2- a]py ridi n - 3 -y I}- 2-ox- 
oacetamide. 

ł 3- Br o rn o- N f N-d i m e thy l-4-ox o-4 -(/> toly l}b u tan ami de, 

3 4-Methy I * N-( S -m e thy 1 py rfdin ■ 2 -y 3) be n/ami de. 
u 6-Me thy 1-2-p- toly limidazof 1 f 2-a]pyndine-3-carbaldehyde. 

1 Procesy impurities related to spedffc man ufa cturing process of the drug 
substance. Induded for peak Identification purposes only. 

ADDITIONAL REQUIREfVS£NT5 

* Faokaging and Storace: Preserve in wefl-closed contarn- 
ers, and storę at controlled room temperaturę, 

* Labeling: When morę than one Dissohtion test is given, 
the labeling States the Dissolution test used only if Test T 
ts not usecf. 


* USP Reference Standards (71) 

USP Zolpidem Related Compound A RS 
N,N-Dimethyl-2-{7-methYl-2-p4olylimidaza[7,2- 
a]pyridm-3-yl)acetamide, 

Ci 9 H2iN 3 0 307,39 
USP Zolpidem Tartrate RS 


Zolpidem Tartrate Extended-Release 
Tablets 


DEFINITION 

Zolpidem Tartrate Extended‘Re!ease Tablets contain NILT 
90.0% and NMT 110.0% of the fabefed amount of 
zolpidem tartrate (C^H 4 gN ó Oe). 

IDENTIFICATION 

* A, Ultraviolet Absorption (197U) 

Sampfp: 25 pg/mL of zolpidem tartrate in 0,01 M hy 
drochloric acid from a suitable quantity of powder ob- 
tained by grinding 1 Tablet 
Acceptance criteria: Meet the requśrements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Buffer 3.3 mL of phosphoric acid in 1 L of water. Ad- 
just with triethylamine to a pH of 5,5. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(4:5:11) 

Standard stock solution: 0,5 mg/mL of USP Zolpidem 
Tartrate RS in a mixture of alcohol and 0.01 M hydro* 
chloric acid (4:7) 

Standard solution: 0.1 mg/mL of USP Zolpidem Tar¬ 
trate RS from the Standard stock solution in Mobile phase 
Sample stock solution: Finely powder NLT 8 Tablets, 
Transfer the powder quantitatively to a suitable volu- 
metric fiask to obfatn nominafly 0.5 mg/mL of zolpidem 
tartrate. Add 70% of the fiask volume of a mixture of 
alcohol and 0.07 M hydrochloric acid (5:2), and sfir on 
a magnetic stirrer for 1 h, Dilute with alcohol to voh 
ume, Allow solid particles to settle, and pass the super- 
natant through a suitable filter (Whatman 40 or 
equivaJent). 

Aiternatiyeiy, the Sample stock solution can be prepared 
as foflows. Transfer NLT 20 Tablets to a suitable volu* 
metric fiask to obtain a nominał concentration of 
0.5 mg/mL of zolpidem tartrate. Add 10% of the fiask 
volume of alcohol and stir for 30 min or until the Tab~ 
fets have completely disintegrated, Add another 10% 
of the fiask volume of alcohol and stir for another 90 
min, Add 10% of the fiask volume of 0.01 M hydro¬ 
chloric acid followed by 40% of the fiask volume of a 
rmxture of alcohol and 0,01 M hydrochloric add (5:2). 
Contlnue to stir for another 30 min. Remove the stirrer 
bar and rinse with alcohol. Dilute with alcohol to 
volume. 

Sample solution: Nominally 0.1 mg/mL of zolpidem 
tartrate from ffltered Sample stock solution in Mobile 
ohase. If the Sample stock solution is prepared using the 
alternative procedurę, dilute the reąuired volume of the 
S ample stock solution with Mobile phase and centrifuge 
nstead of filtering before use. 
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Chromatographic system 
(See Chromatograpny (621), Sysfem Suitability.) 

Modę: LC 

Detector; UV 240 nm 

Column: 4.6-mm x 15-cm; 5-pm paekrng LI 

Coiomo temperaturę: 40° 

Flow ratę: 1 ml/min 
Injectron votume: 15 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tailing factor: NMT 3,0 for zolpidem 
Relative standard deviatlon: NMT 2.0% for 
zolpidem 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate (C,il"LftN*0«) in the portion of Tab¬ 
let* taken: 

Result = (ru/rs) x (C s /Cu) x 100 

fu = peak response from the Sample solution 

r s - peak response from the Standard solution 

Q - concentration of USP Zolpidem Tartrate RS in 
the Standard solution (mg/mL) 

Cy = nominał concentration of the Sample solution 
(mg/mL) 

Aceeptance oriteria: 90*0%-! 10.0% 

PERFORMANCE TE5TS 

• DlSSOLUTION (711) 

Test 1 

Medium: 0.01 N hydrochloric add; 500 mL 
Apparatus 1: 100 rpm 
Times: 30, 90, and 240 min 

Standard solution: Solution of USP Zolpidem Tartrate 
RS in Medium containing (1/500) mg/mL, where i \s 
the labei daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter 
Detector: UV 295 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate (C^tWNaOe) dissolved: 

Result = (Au/As) x (C s /L) x Vx 100 

A u - absorbance of the Sample solution 
A$ = absorbance of the Standard solution 
Cj = concentration of the Standard solution 
(mg/mL) 

L = laberdaim (mg/Tablet) 

V = vofume of Medium, 500 mL 

Tolerances: See Table h 


Table 1 


Time 

Amount 

(min) 

Dissolved 

30 

50%-7Q% 

90 

7096-85% 

240 

NLT 90% 


The percentages of the labeled amount of zolpidem 
tartrate (C^R^NtOę) dissoJved at the limes specified 
conform to Dissolution (71 IX Aceeptance Table 2. 

Test 2: If the product complies with this test, the iabeb 
ing indlcates that it meets USP Dissolution Test 2. 
Medium, Apparatus, and Times: Proceed as directed 
rn Test ?. 


Standard solution: Solution of USP Zolpidem Tartrate 
RS in Medium containing (L/500) mg/mL, where £ is 
the labet daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
Modę: UV 

Analytrcal wavelength: 295 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate (CaHrtNiOs) dissolved: 

Result = (AJAd x (Cs/L) x Vx 100 

A u ss absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cj = concentration of the Standard solution 
(mg/mL) 

L = laberdaim (mg/Tablet) 

V = volume of Meaium f 500 mL 

Tolerances: See Table 2, 


Table 2 


Time 

Amount 

(min) 

Dissolved 

30 

55%-75% 

90 

70 %- 90 % 

240 

NLT 85% 


The percentages of the labeled amount of zolpidem 
tartrate (C^H^NbOe) dissolved at the times specified 
conform to Dissolution (7 11), Aceeptance Tobie 2. 

Test 3: If the product complies with this test, the tabel- 
ing indicates that it meets USP Dissolution Test 3. 
Medium: 0.01 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Times: 30, 90, and 120 min 

Standard solution: Solution of USP Zolpidem Tartrate 
RS in Medium containing (L/500) mg/mL, where t is 
the labei daim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: 237 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate (C^rbaNaOa) dissolved: 

Result = (Au/As) x (Cs/L) x V x 100 

Au - absorbance of the Sample solution 
A% — absorbance of Liie Stundmd solution 

Cs - concentration of the Standard solution 
(mg/mL) 

i - laberdaim (mg/Tablet) 

V = volume of Medium , 500 mL 
Tolerances: See Table 3. 


Table 3 


Time 

Amount 

(min) 

E>!ssolved 

30 

25%-45% 

90 

65%-B5% 

120 

NLT 80% 


The percentages of the labeled amount of zolpidem 
tartrate (C^H^NfiOg) dissolved at the times specified 
conform to Dissolution (711), Aceeptance Table 2. 
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Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoiution Test 4. 
Medium: 0.01 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Times: 30, 60, and 120 min 

Standard solution: Solution of USP Zolpidem Tartrate 
RS in Medium containing (L/500) mg/mL, where L ts 
the tabel claim in mg/Tablet 

Sampte solution: Pass a portion of the solution under 
test through a suitabie fil ter. Replace the volume with- 
drawn with an equal volume of Medium. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 294 nm 
Blank: Medium 
Analysls 

Sam pies: Standard solution and Sampte solution 
Caleutate the percentage of the labeled amount of 
zolpidem tartrate (C^zhUsNdOe) dissolved at each time 
point (Qj); 

Qjp - (Au/As) x Cs x 1/ x (1/L) x 100 


Q 60 - [{Au/As) x O x 1/ x (1 !i) x 100] + [C ho x (W V)] 


Qua = [(A v /A s ) xQxVx(]/L)xt 00] + [(Qj, + Q 60 ) x 
(VJV)] 

A u = absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Q - concentration of USP Zolpidem Tartrate RS in 
the Standard solution (mg/mL) 

V = yolume of Medium, 500 mL 
L = label daim (mg/Tablet) 

Vs - volume of the sample withdrawn (ml) 
fole ran ces: See Tobie 4. 


Table 4 


Time 

Amount 

(min) 

Dlssolyed 

30 

30 %-55% 

60 

55%-80% 

120 

NIT 85% 


The percentages of the labeled amount of zolpidem 
tartrate (C^maNaOs) dissolved at the times specified 
conform to Dissoiution (711), Acceptance Tobie 2. 

Test 5: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoiution Test 5. 
Medium: pH 6.8 phosphate buffer (Dissolve 6.8 g of 
monobasic potassium phosphate and 0.8 g of sodium 
hydroxide in 1 L of water. Adjust with phosphoric acid 
or 1 N sodium hydroxide to a pH of 6.8.); 900 mL 
Apparatus 1: 50 rpm 
Times: 60, 180, and 360 min 
Buffer: Dissolve 5.6 g of phosphoric acid in 1 L of 
water. Adjust with trietby laminę to a pH of 5.5, 

Mobile phase: Methanol, acetonitrile, and Buffer 
(28:22:50) 

Standard stock solution: 0.5 mg/mL of USP Zolpidem 
Tartrate RS in methanol 

Standard solution: (ć/900) mg/mL of USP Zolpidem 
Tartrate RS from Standard stock solution in Medium, 
where t is the label daim in mg/Tablet 
Sample solution: Pass a portion of the solution under 
test through a suitabie fil ter. 


Chromatographic system 

(See Chmmotography (621), System Suitabllity.) 
Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 7.5-cm; 3.5-jim packing LI 
Column temperaturę: 40 D 
Flow ratę: 1 mL/min 
Injection volume: 25 pL 
Run time: NLT 2.5 times the retention time of 
zolpidem 

System suitabllity 
Sample: Standard solution 
Suitabllity reguirements 
Tailing factor: NMT 2.0 
Re1ative standard deviation: NMT 2.0% 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of the labeled amount of 
zolpidem tartrate (C^H^aNsOft) dissolved: 

Result = (ru/n) x (Cs/L) x V x 100 

fu - peak response of the Sample solution 

n = peak response of the Standard solution 

Q - concentration of the Standard solution 

(mg/mL) 

ć = laberdaim (mg/Tablet) 

V = volume of Medium, 900 mL 

Tolerances: See Table 5. 


Table 5 


Time 

Amount 

(min) 

Dlssolved 

60 

55%-75% 

180 

NLT 75% 

360 

NLT 85% 


The percentages of the labeled amount of zolpidem 
tartrate (C^FbBNńOa) dissolved at the times specified 
conform to Dissoiution (711), Acceptance Tobie 2. 

Test 6: If the product complies with this test, the label- 
ing indicates that It meets USP Dissoiution Test 6. 
Medium: 0.01 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 
Times: 15, 60, and 120 min 
Diluent: Methanol and water (50:50) 

Standard stock solution: 0.25 mg/mL of USP 
Zolpidem Tartrate RS in Diluent. Sonication may be 
used to aid complete dissoiution. 

Standard solution: (ć/500) mg/mL of USP Zolpidem 
Tartrate RS from Standard stock solution in Medium, 
where ć ts the label daim in mg/Tablet 
Sample solution: Pass a portion of the solution under 
test through a suitabie filter of 0,45-pm porę size. Re- 
place ihe volume withdrawn with an equal votume ot 
Medium. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 295 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration of zolpidem tartrate 
(C.TzhhsNńOfl) in the sample withdrawn at each time 
point (f): 

C = (Au/Ad x Q 

A u = absorbance of the Sample solution 
= absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 
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Calculate the percentage of the labeled amount (Q,) of 
zolpidem tartrate (G^H^sNeOa) dissolved at each time 
point (;): 

Result* = Q x Vx (1/0 x 100 


Result^ - [(O xV) + (Ci x V 5 )] x (1/t) x 100 


C - concentration of zolpidem tartrate in the 

pdrtion of sample withdrawn at the spedfied 
time point / (mg/mL) 

V - volume of Medium, 500 ml 
i - label claim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point (ml) 

Tolerances: See Tobie 7. 


Resultj = {(Ci x V) + [{O + CO x V$]} x (1/L) x 100 

C - concentration of zolpidem tartrate in the 

portion of sample withdrawn at time point i 
(mg/mL) 

V - volume of Medium t 500 ml 

L - label claim (mg/Tablet) 

= volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Table 6. 


Table 6 


Time Point 

Time 

Amount 

U) 

(mini 

Dtssolved 

1 

15 

45%-65% 

z 

60 

63%-83% 

3 

120 

NLT 80% 


The percentages of the labeled amount of zolpidem 
tartrate (C^H^NóOs) dissolved at the times spedfied 
conform to Dissolution (7 11), Acceptance Table 2. 

Test 7: !f the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 7. 
Medium: 0.01 N hydrochloric acid; 500 mL 
Apparatus 1: 100 rpm 

Times: 30, 90, and 240 mfn 

Standard stock solution: 0.5 mg/mL of USP Zolpidem 
Tartrate RS in methanol. Sonication may be used to 
aid complete dissolution. 

Standard solution: 0.0125 mq/mL of USP Zolpidem 
Tartrate RS from Standard stock solution In Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-jjm porę size. Dis- 
carding the first 2 mL of fil tratę. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 237 nm 
Celi: 5.0 mm 
Blank: Medium 
Analysis 

Sam p ies: Standard solution, Sample solution , and 
Blank 

Correct the instrument by using the Blank. 

Calculate the concentration (CJ of zolpidem tartrate 
(C-^H^NsOs) dlssolved at each time point (/): 


Table 7 


Time Point 

Time 

Amount 

(h 

(min') 

Di5solved 

1 

30 

70%-90% 

2 

90 

NLT 75% 

3 

240 

NLT 80% 


The percentages of the labeled amount of zolpidem 
tartrate (C^H^NóOa) dissolved at the times spedfied 
conform to Dissolution (7 11), Acceptance Table Z 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
e ORGANEC IMPURITIES 

Buffer, Mobile phase, Standard stock solution, Sample 
solution, and Chromatographte system: Proceed as 
directed in the Assay. 

System suitability solution: Dissolve a suitable amount 
of USP Zolpidem Related Compound A RS in the Stan¬ 
dard stock solution to obtain a solution containing 1 pg/ 
mL of zolpidem related compound A. Dilute 1 mL of 
the resultmg solution with Mobile phase to 5 mL. 

System suitabrlity 
Sample: System suitability solution 
SuitabiEity requirements 

Resolution: NLT 1.5 between zolpidem related com¬ 
pound A and zolpidem 

Tailing factor; NMT 3.0 for the zolpidem peak 
Relative standard deviation: NMT 2.0% tor the 
zolpidem peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of each Impurity in the por¬ 
tion of Tablets taken: 

Result = (r u /r T ) x (1 /F) x 100 

tu = peak response for each impurity from the 
Sample solution 

r T = sum of alf the peak responses from the Sample 
solution 

F = relative response factor of the corresponding 
impurity (see Table 8) 

Acceptance criteria: See Table 8. 


C - (Au/A,) x Q 

Au = absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
zolpidem tartrate (C 4 2 H 4 BN 6 Ofl) dissolved at each time 
point (/): 

Resulti = Ci x Vx (l/t) x 100 


Table 8 


Marne 

Relative 

Re tent i on 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Zolpidem acid 3 

03 

1.2 

0.20 

Zolpidem related 
compound A b 

0.9 

1.0 

0.20 

Zolpidem 

1.0 

— 



a 2-(6-Methyl-2-p-tolylfmidazo[l # 2-^]pyndtn^3>yl)acetic acid. 
b N, N- Di m e Ehyl-2-( 1- me thy I -2-p-toly I im \ da zo[ 1,2 -o] py rid i n - 3-y 1 }acetam ide. 


Result; = {[C? x(V- Vs)\ + (G x V s )} x (1/t) x 100 


Result 3 = ({G x[V-(2x vy]] + [(G + G) x V<\) x (1/Ł) 
x 100 






















Table 8 fCanfrrwedJ 


Name 

Re1ative 

Retention 

Time 

Refatfre 

Response 

Factor 

Acceptance 
Criteria,, 
NMT (°/oł 

Any unspedfied 
degradatfoo 
praduct 

— 

TO 

0.20 

Total impurities 

— 

— 

05 


J 2-{6-Melh/l-2^to!y[jmidazo[ 1,2 o]pyr(din-3-yl)acetic add. 
h N, W-Oimeihyl-2-(7-methyl-2-p-tolyfi(Titda^o[l ,2'aJpyridin-3-y|)aeetamide. 


ADDITIONAL REQU1REM£NTS 

* Packacinc and Storage: Preserve in well-closed Contain¬ 

er*, and storę at contro! fed room temperaturę, 
o Labeung: When morę tlian one Dissolution test is given, 
the labelina States the Dissolution test used onfy if 7esf 1 
is not used 

* USP Reference Standards (Tl) 

USP Zolpidem Related Compound A RS 
N, N-Di methy l-2-(7-methyl-2-p4:oly li midazo[1,2- 
a]pyridin-3-yl)atetamide. 

C 19 H 31 N 1 O 30739 

USP Zolpidem Tartrate RS 


Zonisamide 



C 8 H 9 N 3 0 3 S 212.23 

T,2-Benzisoxazole-3-methanesulfonamide [68291-97-4]. 

DEFINITION 

Zonisamide contains NLT 98.0% and NMT 102,0% of 
CaHflNzOsS, calcu lated on the anhydrous basis, 

IDENTIFICATION 

* A. INFRARE0 ABSORPTlON (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

A5SAY 

* Procedurę 

Buf fen 136 g/L of monobasic potassium phosphate in 
water. Adjusl the pH to B.0 ± 0.1 with 10% phosphoric 
acid. 

Mobile phase: Acetonitrile, methanol, and Buffer ( 1:1:8) 
Standard solution: 0.1 mg/mL of USP Zonisamide RS 
in Mobile phase 

Sample solution: 0.1 mg/mL of Zonisamide in Mobile 
phase 


Chromatographic system 
(See Chromatogropny (621), System Suitability .} 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/mtn 
Injection slze: 20 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 5000 theoreticaf plates 
Tailing: NMT li 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C a HrtN?Ó 3 S in the portion 
of Zonisamide taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

ru - peak response of zonisamide from the Sample 
solution 

r* = peak response of zonisamide from the 
Standard solution 

C s = concentration of USP Zonisamide RS in the 
Standard solution (mg/mL) 

Cy = concentration of Zonisamide in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the anhydrous 
basis 

IMPURITIES 
In organie Impurities 

Delete the following: 

*• Heaw Metals, Method II (231): NMT 10 ppm* t0 f^i i- 

1 ^ 2013 ) 

• Residue on Icnfiion (281): NMT 0,1% 

Organie impurities 

* Procedurę 

Mobile phase: Prepare as directed in the Assay , 
Standard solution: 1 jig/mL of USP Zonisamide RS and 
1.5 pg/mL of USP Zonisamide Related Compound A RS 
in Mobile phase 

Sample solution: 1.0 mg/mL of Zonisamide in Mobile 
phase 

Chromatographic system: Prepare as directed in the 
Assay, 

Run time: 2 times the retention time of the 
zonisamide peak 
System suitability 
Sample: Standard solution 
Suitability regulrements 

Resolution: NLT 10,0 between zonisamide related 
compound A and zuimarnide 

Relative standard deviation: NMT 10.0% for both 
zonisamide and zonisamide related compound A 
peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of zonisamide related com¬ 
pound A in tne portion of Zonisamide taken: 

Result = (ruto) x (Gs/Cu) x (M ft /Mr 2 ) x 100 

r y -peak response of zonisamide related 

compound A from the Sample solution 
rs - peak response of zonisamide related 

compound A from the Standard solution 
Cs = concentration of USP Zonisamide Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = concentration of zonisamide related 

comoound A in the Samnle solution ( mn/m 11 
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Mrj - molecular weight of zonisamide related 
compound A (free acid), 213,23 
M,* * = molecular weight of USP Zonisamide Related 

Compound A RS (sodium salt), 235.23 
CalcuJate the percentage of any unspecified impurity 
in the portion of Zonisamide taken: 

Result - (ru/rO x (C s /Cu) x 100 

Tu - peak response of each impurity from the 
Sample solution 

r* - peak response of zonisamide from the 
Standard solution 

C s = concentration of USP Zonisamide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Zonisamide in the Sample 
solution (mg/mL) 

Acceptance cnteria 

Inohtfdual impurifies: See Impurity Tobie L 
Total Impurities: NMT 0.3% 


impurity table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT P/o> 

Zonisamide related com- 
oound A- 

0.51 

0.15 

Zonisamide 

1.0 

,_. 

Any unspecified indhridual 
impurity 

— 

0.10 


* l.Z-BenzłsoKazole-S-methane sulfonie acid. 


SPEtBFtC TESTS 

• Water Determination, A/tethod I (921): NMT 0,8% 

ADDtTIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in well-dosed contain- 
ers, and storę at room temperaturę. 

• USP Reference Standards (11) 

USP Zonisamide RS 

USP Zonisamide Related Compound A RS 
1,2-Benzisoxazole-3-methane5ulfonic acid sodium salt. 
CgHńNNaO^S 235,19 [CAS-73101 -64-1 ], 


Zonisamide Capsułes 

DEFINITION 

Zonisamide Capsułes contain NU 90.0% and NMT 110.0% 
of zonisamide (CaHfjNjChS), based on tabel daim, 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution, as of> 
tained in the Assoy, 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrile, methanol, and 0.1% tri- 
ffuoroacettc acid (5:4:16) 

Standard stock solution: I mg/mL of USP Zonisamide 
RS in methanol 

Standard solution: 0.1 mg/mL of zonisamide in Mobile 
phase, from the Standard stock solution 
Sample stock solution: 1 mg/mL of zonisamide in 
methanol from the contents of NLT 10 Capsułes with 
Capsule Shell [Ngte—S onicate, and shake for 15 min.] 
Alternately, the Sample stock solution can be prepared as 
follows: 

Place NLT 10 Capsułes in a suitable volumetric fiask. Fili 
20% of the finał volume with water, Sttr, and warm 


slightly for 30 min, Dilute with Mobile phase to 
voTume, 

Sample solution: 0,1 mg/mL of zonisamide in Mobile 
phase, from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), Sysfem Suitability,) 

Modę: LC 

Detector: UV 237 nm 

Colurnn; 4,6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 30° 

Fiow ratę: 1,0 mL/min 
Injection slze: 10 pL 

Run time: 1,5 times the retention time of the 
zonisamide peak 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relatłve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage nf zonisamide (CbHs^GiS) in 
the portion of Capsułes taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

tu = peak response of zonisamide from the Sample 
solution 

r s = peak response of zonisamide from the 
Standard solution 

Cs = concentration of USP Zonisamide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of zonisamide in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.Q%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Mediom: Water; 900 mL 

Apparatus 2: 75 rpm, with sinkers (see Figurę 7) 



Figurę 1. Sinker. 


Time: 45 min 

Determine the pereentage of zonisamide dissol\/ed us- 
mg one of the following procedures. 

Spectrophotometrk proced u re 

Standard stock solution: 0.6 mg/mL of USP 
Zonisamide RS in methanol 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain Solutions with finał concentra- 
tions as given In Table h 


Table 1 


Capsule Strength 
(mą) 

Finał Concentration 
(uq/mL) 

25 

13 

50 

13 

100 

22 


Sample solution: 10 ml of the solution under test Di- 
lute the filtrate with Medium as given in Table 2. 
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Table 2 


Capsule Strength 

-—tma) 

Volume of Fil¬ 
trat® 

(ml\ 

Finał Volume 
fmU 

25 

5,0 

10.0 

50 

5.0 

25.0 

100 

5,0 

25,0 


Detector: UV 

Analytkal wavelength: 241 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of zonisamide dissolved: 

Result « (Au/As) x (Cs/L) x V x 10D 


Au = absorbance from the Sample solutbn 
A$ = absorbance from the Standard solution 
Ci - concentration of USP Zonisamide RS in the 
Standard solution (mg/mL) 

L = łabę! claim (mg/Capsule) 

V = volume of Medium, 900 ml 
Chromatographk procedurę 
Buffer: Dilute 52 mL of 40% tetrabutylammoniam hy- 
droxide solution with 948 mL of water, Adjust with 
phosphoric add to a pH of 7.5, 

Mobile phase; Acetonitriłe, methanol, and Buffer 
<5:1:14) 

Standard stock solution: 0.4 mg/mL of USP 
Zonisamide RS prepared as follows: 

Dissolve USP Zonisamide RS first in acetonitrile, using 
20% of finał yofume, Dilute with Medium to vo!ume. 
Standard solution: Dilute the Standard stock solutbn 
with Medium to obtain a finał concentration of about 
L/1000 mg/mL, where L is the fabel claim in mg/ 
Capsule. 

Sample solution: Pass a portion of the solution under 
test through a suitabie filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 238 nm 
Column: 4.6-mm x 25-cm; 5-pm packino LI 
FJow ratę: 1.0 mL/min 
InjectłOn size: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailfng ractor: NMT 1.5 
Relatlve standard deviation; NMT 3.0% 

Calculate the percentage of zonisamide dissolved: 

Result = (ru/r s ) x (Cs/L) x V x 100 


r u = peak response from the Sample solution 

rs = peak response from the Standard solution 

Ci = concentration of USP Zonisamide RS in the 
Standard solution (mg/mL) 

L - tabel claim (mg/Capsule) 

V - volume of Medium, 900 mL 
Tolerances: NLT 70% (Q) of the labeled amount of 
CeHflN^OaS is dissolved. 

* Uniformity of Dosace Units (905): Meet the 
reguirements 


IMPURITIES 
Organie Impurities 
• Procedurę 

Buffer: Dilute 52 mL of 40% tetrabutylammonium hy- 
droxide solution with 948 mL of water. Adjust with 
phosphoric acid to a pH of 7.5. 


Mobile Phaser Acetonitrile, methanol, and Buffer 
(5:1:14) 

Standard stock solution: 0.32 mg/mL of USP 
Zonisamide RS. D!ssolve first in acetonitrile using 20% 
of the finał volume, and then dilute wrth Mobile phase 
to volume. 

Standard solution: 0.32 jig/mL of zonisamide in Mo¬ 
bile phase, from the Standard stock solution 
System suitability stock solution: 0.4 mg/mL of 
zonisamide related compound C, Dissolve USP 
Zonisamide Related Compound C RS first in methanol 
using 20% of the finał volume, and then dilute with 
Mobile phase to volume. 

System suitability solution: Egual volumes of Standard 
stock solution and System suitability stock solution 
Sample stock solution: Dissoke a suitabie number of 
Capsules (NLT 10} first in water using 20% of the finał 
volume, and then dilute with Mobile phase to volume 
to obtain a solution with a concentration as given in 
Table 3. [Notę—S tir and warm slightly for 30 min to 
dissolve the Capsules.] 


Table 3 


Capsule Strength 

Ona) 

Finał Concentration 
(mq/ml) 

25 

2 

50 

2 

100 

4 


Sample solution: 0.32 mg/mL of zonisamide in Mobile 
phase , from the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6«mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.0 mL/min 

Injection size: 20 pL 

Run time: Six times the retention time of the 
zonisamide peak 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reąuirements 
Resolution: NLT 2,0 between zonisamide and 
zonisamide related compound C, System suitability 
solution 

Tailing factor: NMT 1.5 for the zonisamide peak. 
System suitability solution 

Relative standard deviatron: NMT 5.0%, Standard 
soiutbn 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsules taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

tu = peak response of each indivrdual impurity 
from tne Sample solution 
h = peak response of zonisamide from the 
Standard solution 

Cs » concentration of USP Zonisamide R5 in the 
Standard solution (mg/mL) 

Cu = nominał concentration of zonisamide in the 
Sample solutbn (mg/mL) 

Acceptance crfterla 

[Notę—D isregard any peak below 0,1%.] 

Individuaf impurities: See Impurity Table h 
To tal impurities: NMT 0,5% 


USP Monographs 






















Empurity Tabłe 1 


Name 

Re lat i ve 
Retention 
Time 

Acceptance 

Crtteria, 

NMT 

Zonisamide 

1.0 

_ 

Zonisamide related compound 
O* 

1.3 

— 

Methyl zonisamide^ 

1.6 

0.2 

Zonisamide rełated compound | 
A r 

2.5 

0.2 

Any fndfridual unspecified 
impurity 

— 

0.2 


N * (Benzi 5Qxazof-3 -y I m ethy Isu EfonyJ)- N, N -dl me thy! formi m ida m ide. 
b 1 -Benzisoxa2oJ-3-yJ-N methylfneihane^ulfonamide. 

* 1,2-Benzlsoxa2ale-3-methane sulfonie aeid. 

* For Identification and system suitabiEity purposes. 

ADDITIONAL REQUIREMENT5 

* Fackaging and Storage: Preserve in tight containers and 

protected from light. Storę at controlled room 
temperaturę* 

* USP Reference Standards (11) 

USP Zonisamide RS 

USP Zonisamide Related Compound C RS 
N'-(Benzisoxazol-3-y Imethylsu lfonyj)-/V, N- 
dimethylformimfdamide, 

CnHnNiO^S 26730 


Zonisamide Compounded Orał 
Susperesnora 

DEFINITION 

Zonisamide Compounded Orał Suspension contaim NLT 
90.0% and NMT 110,0% of the labeied amount of 
zonisamide (GjHbNjOjS). 

Prepare Zonisamide Compounded Orał Suspension 10 mg/ 
mL as follows (see Pharmaceutkal Compounding^Nonster- 
ile Preparations {795}), 


Zonisamide cagsules 1 eauiyalent to 

1 e 

Vehlcle: a 1:1 mixture of Ora-Plus 13 and 

Ora-Sweet (regułar or sugarTree),*' 
a sufficient ouantity to make 

100 mL 


4 Zonisamide 100-mg capsules, Mylan, Morgantown, WV. 
b Paddock Laboratories, Minneapolis, MN. 


Empty the ca psules, and pour the contents into a mortar or 
other suitabie Container. Crush the capsule contents into 
a fine powder ustnej a pestle or other mechanical means. 
Wet the powder wlth a smali amount of Yehicle, and tritu- 
ratę to make a smooth pastę, Add the Vehide to make the 
mortar contents pourable. Transfer the contents, stepwise 
and quantrtativefy, to a calibrated Container using the re- 
mainder of the Vehkle. Add sufficient Vehkle to bring to 
finał volume, and mix well. [Caution —Avoid skin contact 
or inhalation of zonisamide by using protective gioves and 
a fume hood or surgical mask,] 

ASSAY 

* Procedurę 

Solution A: 50 mM sodium phosphate adjusted with 
phosphoric add to a pH of 2.8 


Mobile phase: Acetonitrile and Solution A (25:75) 
Standard stock solution: 1 mg/mL of USP Zonisamide 
RS in Mobile phose, Sonicate for 10 min. 

Standard solution: Transfer 1 mL of the Standard stock 
solution to a 10-mL volumetric fiask, dilute with Mobile 
phose to volume, and mix welL Centrifuge an aliquot of 
the solution for 10 min at 13,000 rpm. 

Sample solution: Shake each bottle of Orał Suspension 
thoroughly, Transfer 1 mL of Orał Suspension to a 
10-mL vofumetric fiask, dilute with Mobile phase to voJ- 
ume, and mix well. Vortex for 30 s, and sonicate for 10 
min* Transfer 1 mL of the resullant solution to a 10-mL 
volumetnc fiask, and dilute with Mobile phose to vof- 
ume. Centrifuge an aliquot of the solution for 10 min at 
1 3,000 rpm, 

Chromatographic system 

(See Chromotograpny {62] \ System Suitability,) 

Modę: LC 

Detector: UV 264 nm 

Column: 4.6-mm X 15-cm; 3.5-pm packing LI 
Column temperatura: 32° 

Flow ratę: 1.0 mL/min 
fnjection volume: 50 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for zonisamide is about 4,6 
min.] 

Suitability reguirements 
Taiłing factor; NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
zonisamide (CbHbNzOiS) En the portion of Ora! Suspen¬ 
sion taken: 

Result - (fy/n) x ( Cs/Co ) x 100 

fu = peak response of zonisamide from the Sompie 
solution 

r s = peak response of zonisamide from the 
Standard solution 

Cj - concentration of zonisamide in the Standard 
solution (mg/mL) 

Cu = nominał concentration of zonisamide In the 
Sompie solution (mg/mL) 

Acceptance crtteria: 90,0%-110,0% 

SPECIFIC TESTS 

• pH (79T): 3.9-4.9 

ADDITIONAL REQUIREMENT5 

• Fackaging and Stdrage: Package In Light, light-resistant 
containers. Storę at 2°-8° or at controlled room 
temperaturę. 

• Bevond-Use Datę: NMT 90 days after the datc on which 
it was compounded when stored at 2°-8° or at con¬ 
trolled room temperaturę. 

• Labeung: Label it to indteate that it is to be weli shaken 
before use, and to state the Beyond-Use Dotę , 

« USP Reference Standards (11) 

USP Zonisamide RS 
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Abaca-Acety 1-1 


Combined lndex to USP 40 and 
NF 35, Volumes 1-4 


Page citations ref er to the pages of \Zolu mes 1, 2, 3, ond 4 of USP 40-NF 35. This index is repeated in its 
entirety in each volume. 

1-2526 Volume 1 
2527-4740 Volume 2 
4741-6778 Vo1ume 3 
6779-7969 Volume 4 


Numbers in angle brackets such as (421) refer to chapter numbers in the General Chapters section. 


A 

Afoacavir 

orał solu ii on, 2527 
sulfate, 2531 
tablets, 2528 

and lamivudine tablets, 2529 
Abiraterone 
acetale, 2532 
acetale tablets, 2534 
AbsoluLe 
ałcohol, 2329 
ether, 2327 
Absorbabie 
dusting powder, 3926 
geiatin film, 4384 
gelatrn sponge, 4384 
surgical su turę, 6296 
Absorbent 
cotton, 2327 
gauze, 4382 
odoriess paper, 2375 
Acacia, 7495 
syrup, 7495 
Atarbose, 2536 

Acebutolol hydrochloride, 2537 
ca psuł es, 2538 
Acepromazine maleate, 2540 
injection, 2541 
tablets, 2542 

Aeesulfame potassium, 7496 
Acetal, 2327 
Acetaldehyde, 2327 
TS, 2411 

Acetaminophen, 2542 
aspirin and caffeine tablets, 2550 
and aspirin tablets, 2549 
butalbital and caffeine capsules, 3090 
butalbital and caffeine tablets, 3091 
and caffeine tablets, 2551 
capsules, 2544 

and (salts of) chlorpheniramine, 
dextromethorphan, and 
pseudoephedrine, capsules containing at 
least three of the folbwing, 2552 


and (salts of) chlorpheniramine, 
dextromethorphan, and 
pseudoephedrine, orał powder 
containing at least three of the 
following, 2555 

and (salts of) ęhlorpheniramtrie, 
dextromethorphan, and 
pseudoephedrine, orał solution 
containing at least three of the 
following, 2557 

and (salts of) chlorpheniramine, 
dextromethorphan, and 
pseudoephedrine, tablets containing at 
łeast three of the following, 2559 
chtorpheniramine maleate, and 
dextromethorphan hydrobromide 
tablets, 2561 

and codeine phosphate capsules, 2563 
and codeine phosphate oraf solution, 2564 
and codeine phosphate orał suspension, 
2565 

and codeine phosphate tablets, 2566 
dextromethorphan hydrobromide, 
doxy!amine su cd na te, and 
pseudoephedrine hydrochloride orał 
sofution, 2567 

and dip hen hydra minę ci tratę tablets, 2569 
diphenhydramine hydrochloride, and 
pseudoephedrine hydrochloride tablets, 
2570 

and hydrocodone bitartrate tablets, 4501 
isometheptene mucafce, and 
dichioralphenazone capsules, 4692 
and oxycocfone capsules, 5516 
and oxycodone tablets, 5517 
and pentazodne tablets, 5625 
and pseudoephedrine hydrcchforide 
tablets, 2571 
orał solution, 2545 
for effervescent orał solution, 2545 
suppositories, 2546 
orał suspension, 2547 
tablets, 2547 

extended-release tablets, 2548 
and tramado! hydrochloride orał 
suspension, 6538 

and trama doi hydrochloride tablets, 2572 
Acetanilide, 2327 


Acetate 
methyl, 2370 
Acetate buffer, 2340 
T5, 2411 

Acetazolamide, 2577 
for injection, 2578 
orał suspension, 2579 
tablets, 2579 
Acetic add, 2328, 7497 
ammomum acetate buffer TS, 2412 
diłuted, 2328, 2353, 7497 
double-normal (2 N), 2424 
gladal, 2328, 2361, 2580 
giacial, TS, 2412, 2415 
and hydrocortisone otk solution, 4510 
irrigation, 2581 
metaphosphork, TS, 2418 
Otrc solution, 2581 
strong, TS, 2412 

1 M TS, 2411 

2 M TS, 2412 

Acetic add in peptides, 393 
Acetic anhydride, 2328 
Acetohexamide, 2581 
tablets, 2582 

Acetohydroxamic add, 2582 
tablets, 2583 
Acetone, 2328, 7498 
anhydrous, 2328 
buffered, TS, 2328, 2412, 2413 
Acetonitrile, 2328 
spectrophotometric, 2328 
Acetophenone, 2328 
p-Acetotoluidide, 2328 
Acetylacetone, 2328 
Acetyl chloride, 2328 
Acetyl cholinę chloride, 2328, 2584 
for ophthaimic solution, 2585 
Acetyl cysteinę, 2586 

and rsoproterenol hydrochloride inhalation 
solution, 2587 
solution, 2586 
Af-Acetylglucosaminę, 6781 
3-Acetylthio-2-methylpropanoic acid, 2328 
Acetyl tri butyl ri trale, 7499 


ndex 
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Acetyl tri ethyl ci tratę, 7499 
N -Acetyl tyrosine, 6782 
N-Acetyl-Ł-tyra sine ethyl ester, 2329 
Acid 

aerylic, 2329 
alpha Upoić, 7076 
dehydroacetic, 7630 
ferric chloride TS, 2412 
ferrous sulfate TS, 2412 
śminodiacetic, 2365 
stannous chloride TS, 2412 
stannous chloride TS, stronger, 2412 
Addmeutralizing capacity (301), 316 
Acidulated phosphate and sodium ffuortde 
topi cal so turion, 6190 
Acitrelin, 2588 
capsules, 2589 

Acoustfc emission (1005), 832 
Acrylic add, 2329 
Activated 
alumina, 23 29 
charcoal, 2329, 3344 
magnesium silicate, 2329 
Acydovir, 2591 
capsules, 2592 
for injection, 2592 
ointment, 2593 
orał suspension, 2594 
tablets, 2595 
Adamanlane, 2329 
Adapalene, 2596 
gel, 2598 

Ademetionfne disulfate tosylate, 6783 
Adenine, 2600 
sulfate, 2329 
Adenosine, 2600 
injection, 2601 
Adipic acid, 2329, 7500 
Admissions 
to NF 35, 7483 
to USP 40, xxxiii 

Adulteratton of dietary supplements with 
drugs and drug analogs (2251), 2285 


Aerosol 

Badlradn and polymyxin B sulfate to pi cal, 
2939 

Benzocaine, butamben, and tetracame 
hydrochioride topical, 2979 
Benzocalne and menthol topical, 2981 
Benzocarne topical, 2970 
Be ta met ha sonę dipropionate topical 3005 
Dexamethasone sodium phosphate 
inhalation, 3679 
Dexamethasone topical, 3671 
Epinephrine bi tartrate inhalation, 4002 
Epinephrine inhalation, 3999 
Ergotaminę tartrate inhalation, 4023 
Flutkasone propionate and salmeterol 
Inhalation, 4303 

Fluticasone propionate inhalation, 4288 
inhalation and nasal drug products: 
aerosols, sprays, and powders— 
performance guality tests (601), 472 
Isoetharine mesy la te inhalation, 4686 
Isoproterenol hydrochlorlde Inhalation, 
4700 

Isoproterenol hydrochioride and 
phenylephrine b i tartrate inhalation, 4702 
Isoproterenol sulfate inhalation, 4705 
lidocaine topical, 4845 


PolymyKin B sulfate and badtracin zinc 
topical, 5752 

Povidone™iodine topical, 5793 

Terbutaline sulfate inhalation, 6375 

Thimerosal topical, 6439 

To] nafta te topical, 651 7 

Tri a mc i no] one aceton i de topical, 6559 


Agar, 2329, 7501 
Aga rosę, 2329 
Air, medical, 2602 
Air-helium certified standard, 2329 
Alaninę, 2603 
t-Alanyl-L-glutaminę, 6784 
Albendazole, 2604 
orał suspension, 2604 
tablets, 2605 
Albumen TS, 2412 
Albumin 

bovine serum, 2329 
human, 2606 
rAlbumtn human, 7502 
Albuterol, 2606 
sulfate, 2611 
tablets, 2607 

extended-release tablets, 2608 
AkJometasone dipropionate, 2612 
cream, 2613 
ointment, 2614 
Alcoho], 2329, 2615 

70 percent, 80 percent, and 90 percent, 
2329 

absolute, 2329 
aldehyde-free, 2329 

alpha-(2-(methylamrnQ)ethy3)benzyl, 2330 
amyl, 2329 

fert-amyl, 2329, 2333, 2365 
butyl, 7544 

dehydrated, 2329, 2349, 2616 
dehydrated isopropyl, 2329 
denaturated, 2329 
denaturated, TS, 2414 
determination (611), 503 
in dextrasę injection, 2619 
diluted, 2329, 7504 
injection, dehydrated, 2618 
isobutyl, 2329 
isopropyl, 2329 
m ethyl, 2329 
neutralized, 2329, 2373 
phenol TS, 2412 
n- propyl, 2330 
rubbing, 2619 
secondary butyl, 2330 
tertiaiy butyl, 2330 
Al co holi c 

ammonśa TS, 2412 
mercuric bromide TS, 2412 
potassium hydroxide TS, 2412 
potassium hydroxide TS 2, 2420 
TS, 2412 

Alcoholometric table, 2523 
Aldehyde dehydrogenase, 2330 
Alendronate sodium, 2620 
tablets, 2622 
Alfadex, 7505 
Alfentanil 

hydrochioride, 2623 
injection, 2624 
Alfuzosin hydrochioride, 2625 
extended-release tablets, 2626 
Alginates assay (311), 317 


Alizarin complexone, 2330 
Al kalinę 

bo ratę buffer, 2340 
cupric citrate TS, 2412 
cupric citrate T5 2, 2412 
cupric iodide TS, 2412 
cupric tartrate TS, 2412 
mercuric-potassium iodide TS, 2412 
phosphatase enzyme, 2330 
picrate T5, 2412 
pyrogallol TS, 2420 
sodium hydrosulfite TS, 2412 
Alkyl (Cl 2-15) benzoate, 7507 
AfkyIphenoxypołyethoxyethanol, 2330 
Allantoin, 2631 
Aligpurinol, 2632 
orał suspension, 2634 
tablets, 2634 
Allyl isothiocyanate, 2635 
Almond oil, 7507 
Almotriptan 
tablets, 2638 
Almotriptan malate, 2635 
Aloe, 2639 
Alpha 

lipoic add, 7076 
Alpha-chymotrypsin, 2330 
Alpha cyclodextrin hydrate r 2330 
Alpha-(2-{methyfamino)ethyf)benzyl aIcohol, 
2330 

Alphanaphthol, 2330 
Alphazurine 2G, 2407 
Alprazolam, 2641 
orał suspension, 2642 
tablets, 2642 

ex ten ded-rei ease tablets, 264 4 
orally disintegraring tablets, 2648 
Alprenolol hydrochioride, 2330 
Alprostadil, 2649 
injection, 2652 
Alteplase, 2652 
for injection, 2655 

Alternative microbioiogical sampling methods 
for nonsterile inhaled and nasal products 
(610), 501 
Altretamine, 2658 
capsules, 2658 
Alum, 2330 

ammonium, 2330, 2659 
potassium, 2381, 2660 
Alumina, 2330 
actlvated, 2329, 2330, 2333 
anhydrous, 2330 

aspirin, codeine phosphate, and magnesia 
tablets, 2883 

aspirin, and magnesia tablets, 2877 
aspirin, and magnesium oxtde tablets, 

2878 

magnesia, and calcium carbonate 
chewable tablets, 2663 
magnesia, calcium carbonate, and 
simethicone chewable tablets, 2664 
magnesia, and calcium carbonate orał 
suspension, 2662 
magnesia, and simethicone orał 
suspension, 2666 

magnesia, and simethicone chewable 
tablets, 2668 

and magnesia orał suspension, 2660 
and magnesia tablets, 2661 
magnesium carbonate, and magnesium 
oxfde tablets, 2671 

and magnesium carbonate orał suspension, 
2669 
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ABumi-Ammon [-3 


Alu mi na (contmued) 

and magnesium trisilicate orał suspension, 
2672 

and magnesium trisilicate tablets, 2673 
Al um i non, 2330 
Alurninum, 2330 
acetale topical solution, 2674 
chloride, 2674 
chloro hydra te, 2675 
chloro hydra te solution, 2676 
chlorohydrex polyethylene glycol, 2677 
chlorohydrex propylene glycol, 2678 
d ich łorohyd ratę, 2678 
dichlorohydrate solution, 2679 
dlchlorohydrex polyethylene glycol, 2681 
dichlorohydrex propylene glycol, 2681 
hydroxide gel, 2682 
hydroxide gel, dried, 2682 
hydroxide gel capsules, dried, 2683 
hydroxide gel tablets, dried, 2683 
monoslearate, 7509 
oxide, 7510 

oxide, add-washed, 2330 
phosphate gel, 2684 
potassium sulfate, 2331 
sesguichlorohydrate, 2684 
sesąuichlorohydrate solu don, 2685 
sesquichlorohydrex polyethylene glycol, 
2685 

sesquichlorohydrex propylene glycol, 2686 
subacetate topical sofution, 2686 
sulfate, 2687 

sulfate and cal cłu m acetate tablets for 
topical solution, 2688 
zircomum octachlorohydrate, 2689 
zirconium octachlorohydrate solution, 

2690 

zirconium octachlorohydrex gly, 2691 
zirconium ociachiorohydrex gly solution, 
2692 

zirconium pen ta chloro hydra te, 2693 
zirconium pentachforohydrate sofution, 
2694 

zirconium pentach!orohydrex gly, 2695 
zirconium pen ta chlor ohydrex gly solution, 
2696 

zirconium tetrachlorohydratę, 2697 
zirconium tet rach loro hydrate solution, 

2698 

zirconium tetrachlorohydrex gly, 2699 
zirconium tetrachlorohydrex gly solution, 
2700 

zirconium trichlorohydrate, 2701 
zirconium trichlorohydrate solution, 2702 
zirconium trichlorohydrex gly, 2703 
zirconium trichlorohydrex gly solution, 
2704 

Alurninum (206), 260 
Alurninum sulfate 

and calcium acetate for topical solution, 
2687 

Amantadine hydrochforide, 2705 
capsules, 2706 
orał solution, 2707 
Amaranth, 2331 
TS, 2412 

Amcinonide, 2707 
cream, 2708 
ointment, 2709 
American głnseng, 6786 
capsules, 6790 
extract, powdered, 6789 
powdered, 6787 
tablets, 6792 


Amifostine, 2709 
for injection, 2710 
Amikacin, 2712 
sulfate, 2713 
sulfate injection, 2714 
Amśloride hydrochloride, 2714 
and hydrochlorothiazide tablets, 2717 
tablets, 2715 
Amtaate, 2719 
Aminoacetic acid, 2331 
4-Amlnoantipyrine, 2331 
Aminobenzoate 
potassium, 2720 
potassium capsules, 2722 
potassium for orał solution, 2723 
potassium tablets, 2724 
sodium, 2724 
Aminobenzoic acid, 2725 
gel, 2726 

topical solution, 2727 
p-Aminobenzoic acid, 2331 
2'Aminobenzonitrile, 2331 
Aminocaproic acid, 2727 
injection, 27 28 
orał solution, 2728 
tablets, 2729 

4-Amino-ó-chloro-l, 3-benzenedisulfonamide, 
2331 

4-Amłno-2-chlorobenzoic acid, 2331, 2346 
2-Amino-S-chforobenzophenone, 2331, 2346 
7-Am i n odesa cetoxyce ph a I os porań ic a cid, 

2331 

2-Aminoethyl diphenylborinate, 2331 
1 -(2-Aminoethyl)piperazine, 2331 
Aminoglutethimide, 2729 
tablets, 2731 

Aminoguanidine bicarbonate, 2331 
2-Aminoheptane, 2331 
W-Am i n oh exa m ethy lenei minę, 2331 
Aminohippurate sodium injection, 2732 
Aminohippuric acid, 2732 
4-A mino- 3- hyd ro xy-1 m a p h t hal e nes u I fon i c 
acid, 2331, 2331 
Aminolevu!inic acid 
hydrochloride, 2733 
Amino methaoylate copolymer, 7511 
1,2,4-Aminonaphtholsulfonic acid, 2331 
Aminonaphtholsulfonic acid TS, 2412 
Aminopentamide sulfate, 2734 
injection, 2734 
tablets, 2735 

2- Aminophenol, 2331 

4-Aminophenol in acetaminophen-containing 
drug products (227), 288 
m-Aminophenol, 2331 
p-Aminophenol, 2332 
Aminophylline, 2735 
injection, 2737 
orał solution, 2739 
rectal solution, 2741 
suppositories, 2742 
tablets, 2742 

delayed-release tablets, 2744 

3- Amino-1 -propanol, 2332 
3-Amjnopropionie acid, 2332 
Aminosalicylate sodium, 2745 

tablets, 274 7 
Aminosalieylic add, 2748 
tablets, 2750 

3-Aminosalicylic add, 2332 
Amiodarone 

hydrochloride injection, 2753 
Amiodarone hydrochloride, 2751 
orał suspension, 2755 


Amitraz, 2756 
concentrate for dip, 2757 
Amilriptyline hydrochloride, 2758 
and chlordiazepoxide tablets, 3358 
injection, 2759 

and perphenazine tablets, 5652 
tablets, 2759 
Amlodipine 
orał suspension, 2760 
and benazepril hydrochloride capsules, 
2761 

and valsartarv tablets, 2763 
yalsartan and hydrochlorothiazide tablets, 
2767 

Amlodipine besylate, 2772 
tablets, 2773 
Am mon i a 
alcoholic TS, 2412 
detector tubę, 2332 
N 13 injection, 5369 
ni tratę TS, sitver, 2420 
solution, diluted, 2332 
solution, strong, 7513 
spirit, aromatic, 2775 
TS, 2332, 2412 
TS 2, 2412 
TS alcoholic, 2412 
TS stronger, 2412 
water, stronger, 2332, 2395, 2412 
water, 25 percent, 2332 
Ammonia-ammonium chloride buffer TS, 
2412 

Ammoniacal potassium femcyanfde TS, 2412 
Am m on Ja -cyan id e TS, 2412 
Ammoniated cupric oxide TS, 2412 
Ammonio methacrylate copolymer, 7513 
dispersion, 7515 
Ammonium 
acetate, 2332 
acetate TS, 2412 
aium, 2659 
bicarbonate, 2332 
bisuffate, 2332 
bromide, 2332 
carbonate, 2332, 7516 
carbonate TS, 2412 
carbonate TS 2, 2412 
chloride, 2332, 2775 
chloride^ammonium hydroxide TS, 2412 
chloride injection, 2775 
chloride, potassium gluconate, and 
potassium citrate orał solution, 5781 
chloride delayed-release tablets, 2776 
chloride TS, 2412 
citrate, dibasir, 2332, 7350 
citrate, ferric, 2776 
citrate for orał solution, ferric, 2777 
dlhydrogen phosphate, 2332 
fluoride, 2332 
formate, 2332 
glycyrrhizate, 7516 
hydroxide, 2332 
hydroxide 6 N, 2332 
molybdate, 2332, 2777 
molybdate injection, 2778 
molybdate TS, 2413 
nitrate, 2332 
nitrate, ceric TS, 2413 
nitrate TS, silver, 2420 
oxaJate, 2332 
oxalate TS, 2413 
persulfate, 2332 
phosphate, 7517 
phosphate, dibasit, 2332, 2351 
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Am mon i u m (continued) 
phosphate, mon oba sic, 2332 
polysulfide T5, 24 13 
py rrol i d in ed ith ioca rba ma te, 2332 
pyrrolidinedithiocarbamate, saturated, TS, 
2413 

reineckate, 2332 
reineckate TS, 2413 
sulfamate, 2332 
sulfate, 2332, 7518 
sulfate, aipric TS, 2414 
sulfate, ferric TS, 2415 
sulfide TS r 2413 
thfocyanate, 2332 

thlocyanate, tenth-normal (0.1 N), 2424 
thiocyanate T5, 2413 
yanadate, 2332 
vanadate TS, 2413 
Ammonium hydroxide 

1 M TS, 2413 

2 M TS, 241 3 
Amobarbitaf sodium, 2779 

for injection, 2779 

and secobarbital sodium capsules, 6133 
Amodiaquine, 2780 
hydrochloride, 2781 
hydrochloride tablets, 2781 
Amoxapine ( 2782 
tablets, 2784 
Amoxiclllin, 2785 
boluses, 2786 
capsules, 2787 

and clavulanate potassium for ora! 
suspension, 2791 

and clavulanate potassium tablets, 2792 
and clavulanic add extended-release 
tablets, 2793 

for injectable suspension, 2788 
rn tram a mm ary infusion, 2787 
orał suspension, 2788 
for ora! suspension, 2789 
tablets, 2789 

tablets for orał suspension, 2790 
Amphetamine 
su I fale, 2796 
suffate tablets, 2797 
Amphotericin 8, 2798 
cream, 2799 
for injection, 2799 
lotion, 2799 
ointment, 2800 
Ampicillin, 2800 
boluses, 2805 
capsules, 2806 

for injectable suspension, 7808 
for injection, 2807 

and probenecid for orał suspension, 2811 
sodium, 2812 
soluble powder, 2808 
and sulbactam for injection, 2813 
for orał suspension, 2809 
tablets, 2810 
Amprolium, 2814 
sotuble powder, 2814 
orał so luli on, 2815 
Amyl 

acetate, 2329, 2333, 2365 
alcohol, 2333 
nitrite, 2815 
nitrite inhalant, 2816 
ra-Amylase, 2333 
Amylene hydrate, 7519 
terf-Amyl aicohot, 2333 
Anagrelide 


hydrochloride, 2816 
Analysis of biological assays (1034), 950 
Analytical data—interpretation and treatment 
(1010), 836 

Analytical instrument quallUcation (1058), 
1137 

Analyticat procedures for recombinant 
therapeutic monodonal antlbodies (129), 
221 

Anastrozole, 2819 
tablets, 2820 

Ancillary materials for celi, gene, and tlssue- 
engineered products (1043), 982 
Andrographis, 6793 
extracl, powdered, 6797 
pgwdered, 6795 
Anethole, 7519 
(£>-Anethole, 2333 
Angustifolia 

extract, powdered echinacea, 6928 
powdered echinacea, 6926 


Anhydrous 

acelone, 2328 

alumlna, 2333 

barium chloride, 2333 

catcium chloride, 2333 

cafcium phosphate, dibasic, 3151 

citrtc acid, 3454 

cuprlc sulfate, 2333 

dibasic sodium phosphate, 2333 

magnesium perchlorate, 2333 

magnesium sulfate, 2333 

methanol, 2333 

potassium earbonate, 2333 

sodium acetate, 2333 

sodium earbonate, 2333 

sodium phosphate, monobasic, 2393 

sodium sulfate, 2333 

sodium sulfite, 2333 


Anileridine, 2822 
hydrochloride, 2824 
hydrochloride tablets, 2824 
injection, 2823 
Anilinę, 2333 
blue, 2333 
sulfate, 2333 

Animat drugs for use in anmal feeds (1152), 
1568 

Anion-€xchange resin 
strong, lightfy crossdinkcd, in the chloride 
form, 2333 

50* to 1OG-mesh, styrene-divinylbenzene, 
2333, 2396 

styrene-divinylbenzene, 2333 
p-Anisaldehyde, 2334 
Anise oil, 7521 
p-Anisidine, 2334 
Anisole, 2334 
Annotations 
to NF 35, 7484 
to U5R 40 , xxxvi 
Antazolinę phosphate, 2825 
Anlhracene, 2334 
Anihralin, 2826 
cream, 2827 
oiniment, 2828 

Anthrax yaccine adsorbed, 2828 


AnLhrone, 2334 
TS, 2413 

Amibiotrcs—microbtal assays (81 >, 143 
Ant koagulant 

dtrate dextrose solution, 2832 
cttrate phosphate dextrose solution, 2833 
dtrate phosphate dextrose adeninę 
solution, 2834 
heparin solution, 4474 
sodium dtrate solution, 2836 
Anti-D reagent, 2334 
Anti-D (Rho) reagent, 2334 
Anti-factor Xa and anti-factor lla assays for 
unfractionated and Iow molecular weight 
heparins (208), 266 
Antifoam reagent, 2334 
Antihuman globulin reagent, 2334 
Antimicrobial 

agents—content (341), 318 
effectiveness testing (51), 111 
Antimony 

pentachloride, 2334 
potassium tartrate, 2836 
sodium tartrate, 2837 
trichtoride, 2335 
trichtoride TS, 241 3 
Antipyrine, 2837 

and benzocaine otk solution, 2838 
benzocaine, and phenylephrine 
hydrochloride otic solution, 2839 
Antithrombin (II, 2335 
human, 2840 

Apomorphine hydrochloride, 2841 
tablets, 2843 

Ap pa rent intrinsic dissolution—dissolution 
testing procedures for rotating disk and 
statfonary disk (1087), 1273 
Applications of mass spectrometry (1736), 
2093 

Applications of nudear magnetic resonance 
spectroscopy (1761), 2115 
Application of water activity determination to 
nonsterile pharmaceutical products (1112), 
1416 

Apradonidine 
hydrochloride, 2843 
ophthafrmc solution, 2844 
Aprepitant, 2845 
capsules, 2846 
Aprobarbltal, 2335 
Aprotinin, 2848 
Injection, 2851 

Ard tumom ab injection, technetium Tc 99m, 
6335 

Argatroban, 2852 
Arginine, 2854 
capsules, 6798 
hydrochloride, 2855 
hydrochloride injection, 2856 
tablets, 6799 
Aripiprazole, 2857 
orally disintegrating tablets, 2860 
tablets, 2858 
Aromatic 
castor oil, 3235 
elfotfr, 7521 
Arsanilic acid, 2861 
Arsenazo III acid, 2335 
Arsenie 

In reagents, 2324 
trioxide, 2335 
Arsenie (211), 272 
Articaine 

hydrochloride, 2862 
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Articaine (continued) 
hydroehloride and epinephrine injection, 
2864 
Artides 

admitted to NF 35 by supplements, 7483 
admitted to USP 40 by supplements, xxxiii 
rnduded in USP 39 but not rnduded in 
USP 40 t xxxv 

appearing in USP 40 that were not 
rnduded in L/5P 39 induding 
supplements, xxxlv 
of Incorporation, xxviii 
Artides of botanical origin <561), 426 
Ascorblc acid, 2335, 2865 
injection, 2866 
orał sol u don, 2867 
tablets, 2867 
10% 15, 2413 
Ascorbyl palmitate, 7521 
Ashwagandha root, 6800 
extract, powdered, 6804 
powdered, 6802 
Asian ginseng, 6805 
extract, powdered, 6808 
powdered, 6807 
tablets, 6809 
Asparagine, 7522 
L-Asparaginę, 2335 
As part 

insulin, 4608 
Aspartame, 7523 
acesulfame, 7524 
Aspartic acid, 2868 
L-Aspartie aeid, 2335 
Aspirin, 2869 

acetaminophen and eaffeine tablets, 2550 
and acetaminophen tablets, 2549 
alumina and magnesia tablets, 2877 
alumina and magnesium oxide tablets, 
2878 

boluses, 2870 

butalbital, and eaffeine capsules, 3093 
butalbital, eaffeine, and codeine phosphate 
capsules, 3096 

butalbital, and eaffeine tablets, 3094 
and butalbital tabfets, 3091 
eaffeine, and dihydrocodeine bitartrate 
capsules, 2881 
capsules, 2871 

delayed-release capsules, 2872 
carisoprodol, and codeine phosphate 
tablets, 3212 

and carlsoprodol tablets, 3211 
codeine phosphate, alumina, and 
magnesia tablets, 2883 
and codeine phosphate tablets, 2882 
effervescent tablets for orał solution, 2876 
orphenadrine citrate and eaffeine tabfets, 
5462 

and oxycodone tablets, 5518 
and pentazodne tablets, 5627 
suppositories, 2872 
tablets, 2873 
tablets, buffered, 2874 
delayed-release tablets, 2875 
extended-refease tablets, 2876 
Assay 

alginates (311), 31 7 
antibioties, iodometrk (425), 353 
for ci tri c a ci d/c i tratę and phosphate (345), 
323 

cobafamin radiotracer (371), 324 
dexpanthenof (115), 203 
epinephrine (391), 331 
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niacin or macinamide (441), 361 
riboflavin (481), 386 
single-steroid (511), 400 
for steroids (351), 324 
thiamine (531), 407 
vitamin A (571), 454 
vitamin B u activity (171), 242 
vitamm D (581), 462 
vitarnin E (551), 419 
Assays 

antibiotics—microbial (81), 143 
design and analysis of biological (111), 

199 

insulin (121), 205 

Assessment of drug product performance— 
bioavailabiłity, bioequivalence, and 
dissolulion (1090), 1288 
Assessment of drug product eachables 
associaied with pharmaceUol packaging/ 
delivery Systems (1664), 2035 
Assessment of extractabfes associated with 
pharmaceutical packaging/delivery systems 
(1663), 2020 
Astaxanthin esters, 6810 
Astemizole, 2885 
tablets, 2885 
Astragalus root, 6812 
dry extract, 6817 
powder, 6815 
Atenolol, 2886 

and chlorthalidone tablets, 2890 
injection, 2887 
orał solution, 2888 
tablets, 2888 
Atenolol compounded 
orał suspension, 2889 
Atenolol compounded, veterinary 
orał suspension, 2889 
Atomie absorption spectroseopy (852), 773 
Atomie absorption spectroscooy—theory and 
practice (7852), 2201 
Atomie masses, 2522 
Atomie weights, 2521 
Atomoxetine 
capsules, 2893 

Atomoxetine hydroehloride, 2891 
Atorvastatin caleium, 2894 
Atovaquone, 2898 
orał suspension, 2900 
Atracurium besylate, 2901 
injection, 2903 
Atropinę, 2904 
sulfate, 2905 

sulfate and diphenoxylate hydroehloride 
orał solution, 3815 

sulfate and d!phenoxylate hydroehloride 
tablets, 3816 
sulfate injection, 2906 
sulfate ophthalmic ointment 2907 
sulfate ophthalmic solution, 2908 
sulfate tablets, 2909 
Attapulgite, activated, 2909 
colloidal, 2910 
Aurothioglucose, 2910 
rnjectable suspension, 2911 
Automated radiochemical synthesis apparatus 
(1015), 851 

Auxiliary packaging components (670), 558 
Avobenzone, 2911 
Azaperone, 2912 
injection, 2912 
Azatadine maleate, 2913 
tablets, 2914. 

Azathioprine, 2914 


s odium for injection, 2917 
tablets, 2916 

Azełastine hydroehloride, 2918 
Azithromydn, 2920 
capsules, 2924 
for injection, 2925 
for oraJ suspension, 2928 
tablets, 2929 
Azo viofet, 2407 
Aztee marlgold zeaxanthin 
extract, 6819 
Aztreonam, 2932 
Injection, 2933 
for injection, 2934 
Azure A, 2335 


B 

Bacifius subtilis subsp, subttHs Menaquinone-7 
Extract, 7101 
Sadtradn, 2936 
for injection, 2937 
methylene disalicylate, soluble, 2938 
methylene disalicylate sotubie powder, 
2939 

neomycin and polymyxin 8 sułfates and 
hydrocortlsone acetale ointment, 5314 
neomycin and polymyxin 8 sułfates and 
hydrocortlsone acetate ophthalmic 
ointment, 5314 

neomycin and polymyxin B sułfates and 
lidocaine ointment, 5315 
and neomycin and polymyxin 0 sułfates 
ointment, 531 3 

and neomycin and polymyxln 8 sułfates 
ophthalmic ointment, 5313 
and neomycin sulfate ointment, 5302 
ointment, 2938 
ophthalmic ointment, 2938 
and polymyxtn B sulfate topieal aerosol, 
2939 

zinc, 2940 

zinc, neomycin and polymyxin 8 sułfates, 
and hydrocortisone ointment, 5316 
zinc, neomycin and polymyxin B sułfates, 
and hydrocortisone ophthalmic 
ointment, 5317 

zinc, neomycin and polymyxin B sułfates, 
and hydrocortisone acetate ophthalmic 
ointment, 5317 

zinc, neomycin and polymyxm B sułfates, 
and lidocaine omtment, 5318 
zinc and neomycin and polymyxin B 
sułfates ointment, 5315 
zinc and neomycin and polymyxin B 
sułfates ophthaimic ointment, 5316 
zinc and neomycin sulfate ointment, 5303 
zinc ointment, 2941 
zinc and po!ymyxin B sulfate topieal 
aerosol, 5752 

zinc and polymyxin 8 sulfate ointment, 
2942 

zinc and pofymyxin B sulfate ophthalmic 
ointment, 2943 

zinc and polymyxtn B sulfate topieal 
powder, 5753 
zinc sofuble powder, 2942 
Badofen, 2943 
ora! suspension, 2944 
tablets, 2945 
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Bacopa, 6821 
extract, powdered, 6824 
powdered, 6822 
Bacterial 

aIkalinę protease preparation, 2335 
endotoxins test (85), 163 
Bacteriostatic 

sodium chloride injeotfon, 6183 
water for Injeetion, 671 7 
Balances (41), 111 
Balsalazide disodium, 2946 
capsules, 2948 
Banaba leaf, 6825 
extract, dry, 6828 
powder, 6827 
Bandage 
adhesive, 2949 
gauze, 2949 
Barbital sodium, 2335 
Barbituric acid, 2336 
Barium 

acetate, 2336 
chloride, 2336 

chloride, anhydrous, 2333, 2336 
chloride dihydrate, 2336 
chloride TS, 2413 
hydroxide, 2336 
hydroxide limę, 2950 
hydroxide T5, 2413 
nitrate, 2336 
nitra te TS, 2413 
sulfate, 2950 

sulFate for suspension, 2953 
sulfate pastę, 2951 
sulfate suspension, 2952 
sulfate tablets, 2954 
Basic fuehsin, 2336 
BCC live, 2954 
BCC yaccine, 2955 
Bedomethasone, 2336 
Bedomethasone dipropionate, 2955 
Bedomethasone dipropionate compounded 
orał solution, 2956 
Beef extracl, 2336 
Behenoyl polyoxylglyterides, 7525 
Belladonna 
leaf, 2956 
extract, 2958 
extract tablets, 2959 
tincture, 2959 

Benazepfil hydrodiloride, 2959 
and amJodtpine hydrochloride capsules, 
2761 

labiets, 2961 

Benazepril hydrochloride compounded, 
yeterinary 

orał suspension, 2963 
Bendroflumethiazide, 2963 
and nadolol labiets, 5265 
tablets, 2964 

Benoxinate hydrochloride, 2965 
and fluorescein sodium ophthalmfc 
solution, 4248 
ophthalmic solution, 2965 
Be n to ni te, 7526 
magma, 7529 
purified, 752 7 
Benzaldehyde, 2336, 7529 
ellxir, compound, 7530 
Benzalkonium chloride, 2336, 7531 
solution, 7533 

Benzamtdlne hydrochloride hydra te, 2336 
Benzanilide, 2336 
Benzene, 2336 


Benzenesulfonyl chloride, 2336 
Benzethonium chloride, 2966 
concentrate, 2966 
topical solution, 2967 
tinclure, 2967 
Benzhydrol, 2336 
Benzotaine, 2968 
topical aerosol, 2970 
and antipyrine otic solution, 2838 
antipyrine, and phenylephrine 
hydrochloride otic solution, 2839 
butamben, and tetracaine hydrochloride 
topical aerosol, 2979 
butamben, and tetracaine hydrochloride 
gel, 2979 

butamben, and tetracaine hydrochloride 
ointment, 2980 

butamben, and tetracaine hydrochloride 
topical solution, 2981 
cream, 2971 
gel, 2972 
lozenges, 2973 

and menthol topical aerosol, 2981 
ointment, 2975 
otic solution, 2976 
topical solution, 2977 
Benzoic 

acid, 2336, 2983 
and salicylic acids ointment, 2984 
Benzoin, 2985 
tincture, compound, 2985 
Benzonatate, 2986 
capsuies, 2986 
Benzophenone, 2336 
p-Benzoqumone, 2336, 2386 
Benzoyl 
chloride, 2336 

peroxide and erythromycin topical gel, 
4038 

peroxide gel, 2988 
peroxide, hydrous, 2987 
peroride lotion, 2989 
A/-Benzoyl-L-argininę ethy ester 
hydrochloride, 2336 
3-Benzoy[benzoic acid, 2336 
Benzoylformlc acid, 2337 
Benzphetamlne hydrochloride, 2337 
Benztropine mesylate, 2990 
injection, 2990 
tablets, 2991 
Benzyl 

alcohol, 7535 
benzoate, 2992 
benzoate lotion, 2992 
2-Benzyiaminopyridine, 2337 
1-Benzyli midazole, 2337 
SenzylpenlcIUoyl polylysine 
concentrate, 2993 
injection, 2994 

Benzyltrimethylammonium chloride, 2337 
Beta carotene, 2994 
capsules, 2995 
preparation, 6830 
Betadex, 7537 

sulfobutyl ether sodium, 7539 
Beta glucan, 6S31 
Betcihistme hydrochloride,. 2997 
Betaine hydrochloride, 2998 
Betamethasone, 2998 
acetale, 3002 

acetate and betamethasone sodium 
phosphate injectable suspension, 3010 
acetate ^nd gentamicir sulfate ophthalmic 
solution, 4393 
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benzoate gel, 3003 
cream, 2999 
dipropionate, 3004 
dipropionate topical aerosol, 3005 
dipropionate and dotrimazole cream, 3529 
dipropionate cream, 3006 
dipropionate lotion, 3006 
dipropionate ointment, 3007 
sodium phosphate, 3008 
sodium phosphate and betamethasone 
acetate i njec Łabie suspension, 3010 
sodium phosphate injection, 3009 
orał solution, 3000 
tablets, 3001 
yalerate, 3011 
val era te cream, 3012 
yalerate and gentamidn sulfate ointment, 
4394 

yalerate and gentamidn sulfate otic 
solution, 4395 

yalerate and gentamidn sulfate topical 
solution, 4396 
yalerate lotion, 3013 
yalerate ointment, 3014 
Betanaphthol, 2337 
TS, 241 3 
Betaxolol 

hydrochloride, 3015 
ophthalmfc solution, 3016 
tablets, 3017 

Bethanechol chloride, 3018 
injection, 3019 
orał solution, 3020 
orał suspension, 3021 
tablets, 3021 

Beta-lactamase, 2337, 2377 
Bi benzyl, 2337, 2351 
Bicalutamide, 3023 
tablets, 3024 
Bilberry 

extract, powdered, 6834 
Bile salts, 2337, 2391 
Bioburden eon troi of nonsterile drug 
substances and products (1115), 1423 
Siocompatibility of materials used In drug 
containers, medlcal deyices, and implants, 
the {1031), 907 
Biologlcai 

assay chapters—overview and glossary 
<1030), 896 

assay yalidation (1033), 935 
indicators^resistance performance tests 
(55), 114 

indicators for sterilizatton (1229.5), 1831 
reactivity tests, rn vitro (87), 169 
reactiyity tests, in v!vo (88), 172 
BiologIcs (1041), 981 

Biotechnology products: stability testing of 
bio te ch n of og i ca i/biolog i ca I prod u cts, 
guality of (1049), 1062 
Biotechnology-derived articles 
amino acid analysis (1052), 1093 
isoelectric focusfng (1054), 1113 
peptide mapping (1055), 1116 
po lyac ryłam ide gel electrophoresis (1056), 
1123 

total protein assay (1057), 1130 
Biotechnology products derived from celi 
lines of human or animał origin, viral safety 
eyaluation of (1050), 1067 
Biotin, 3025 
capsules, 3026 
tabfets, 3027 
Biperiden, 3028 
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Biperiden (continued) 
hydrochloride tablets, 3029 
I acta te injection, 3030 
Biphenyl, 2337 
2,2'-Bipyridine, 2337, 2356 
Bis(4-sulfobutyl) ether disodium, 2338 
Bisacodyl, 3031 
rectaf suspenston, 3032 
suppositories, 3032 
delayed-release tablets, 3033 
4,4'- B (5(4-amino-naph thy I a zo)-2, 2 f ~ 
stilbenedisulfonic acid, 2338 
Bi s (2-e thy I hexyl) 
maleate, 2338 
(phosphoric add), 2338 
phthalate, 2338 
sebacate, 2338 
Bismuth, 2338 
ci tratę, 3034 

iodide TS, potassium, 2419 
milk of, 3034 

nitrate pentahydrate, 2338 
nitra te, 0.01 mol/L, 2424 
subcarbonate, 3035 
subgallate, 3036 
subnitrale, 2338, 3037 
subsalicylate, 3037 
subsalicylate magma, 3039 
subsalicylate orał suspension, 3040 
subsalicylate tablets, 3041 
sulfite, 2407 
sulfite agar, 2338 
Bśsoctrtzoie, 3042 
Bisoprolof fumarate, 3043 
and hydrochlorothiazide tablets, 3045 
tablets, 3044 
Bis(trimethylsf]y]) 
aeetarrude, 2338 
trifluoroacetamlde, 2338 
trffluoroacetamide with 
trimethylchiorosilane, 2338 
Biuret reagent TS, 2413 
Black cohosh, 6836 
fluidextract, 6842 
powdered, 6838 
powdered exłract, 6840 
tablets, 6843 
Black pepper, 6845 
extract, powdered, 6849 
powdered, 6847 
Bleomycin 
for injectron, 3046 
sulfate, 3047 


Blood 

Blood, 23 B8 

Group At red blood cells and blood group 
B red blood cells, 2338 

Groupmg reagent, anti-A, gro u ping 
reagent, anti-B, and grouping reagent, 
anti-AB, 2338 

Technetium Tc 99m red blood cells 
injection, 6349 


Bliie 

B, oracet, 2408 
B 15, oracet, 2418 
G TS, brilliant ,2413 
tetrazolEum, 2339 
tetrazofium TS, 2413 


Board of trustees 
U5P Convention (2015-2020), xi 
Boiling or dlstilling rangę forreagents, 2324 
Boldine, 2339 
Soluses 

amoxicillin, 2786 
ampidlfln, 2805 
aspirin, 2870 

dihydrostreptomycin sulfate, 3772 
neomycm, 5300 
phenylbutazone, 5677 
tetracydine, 6399 
Borage seed oil, 6850 
capsules, 6851 
Boric add, 2339, 7542 
(->Bomyl acetate, 2339 
Boroń trifluoride, 2339 
14% Boroń triffuoride-methanol, 2339 
Bosweliia serrata, 6852 
extract, 6853 
Botanical 

extracts (565), 452 

origin, Identification of artides of (563), 
440 

Bovine collagen, 2339 
8ovine serum (1024), 853 
7 percent bovine serum albumin certified 
standard, 2339 

Branched pofymeric sucrose, 2339 
Bretylium tosylate, 3048 
in dextrose injection, 3049 
Injection, 3048 
Brilliant 

blue G TS, 2413 
green, 2407 
yellow, 2407 
Brinzolamide, 3049 
ophthalmic suspension, 3051 
Bromelafn, 2339 
Bromine, 2340 
sodium acetate TS, 2413 
tenthmormal (0.1 N), 2424 
TS, 2 413 

«-Bromo-2'-acetonaphthone, 2 340 
p*Bromo anilinę, 2340 
TS, 2413 
Bromocresol 
blue, 2407 
blue TS, 2413 
green, 2407 

green-methyl red TS, 2413 
green sodium salt, 2407 
green TS, 2413 
purple, 2407 
purple sodium salt, 2407 
purple 15, 2413 
Bromocriptine mesylate, 3052 
capsules, 3053 
tablets, 3054 

Bromodiphenhydramlne hydrochloride, 3056 
and codelne phosphate oraf soiution, 3057 
orał soiution, 3056 
Bromof 1 uoromethane, 2340 
Bromophenol blue, 2407 
sodium, 2407 
TS, 2413 

W-Bromosuccinimrde, 2340 
Bromothymol btue, 2407 
TS, 2413 

Brompheniramine mai e a te, 3057 
injection, 3059 

and pseudoephedrine sulfate orał soiution, 
3060 

orał soiution, 3059 

t Af n 


Brudne sulfate, 2340 
Budesonide, 3061 


Buffer 

Acetate TS. 2411 

Aeetic acid-ammonium acetate TS, 2412 
Acetone buffered, TS, 2412, 2413 
Ac id phthalate, 2340 
Alkalme borate, 2340 
Hydrochloric add, 2340 
Neutrafized phthalate, 2340 


Buffered acetone TS, 2413 
Buffers, 2340 

Buffer Solutions, 2340, 2409 
acetate buffer, 2340 
alkałine borate buffer, 2340 
hydrochloric add buffer, 2340 
neutralized phthalate buffer, 2340 
phosphate buffer, 2340 
Bulk density and tapped density of powders 
(616), 505 

Bulk pharmaceutical excipients—certificate of 
anafysłs (1080), 1252 
Bulk powder sampling procedures (1097), 
1324 

Bumetanide, 3063 
injection, 3063 
tablets, 3064 

Buplvacaine hydrochloride, 3065 
in dextrose injection, 3067 
and epinephrine injection, 3068 
injection, 3066 
Suprenorphlne 
hydrochloride, 3069 
Buprenorphine compounded, veterinary 
buccal soiution, 3069 
Suproplon hydrochloride, 3070 
tablets, 3072 

extended-release tablets, 3073 
Buspirone hydrochloride, 3080 
tablets, 3082 
Busulfan, 3084 
tablets, 3085 
Butabarbital, 3085 
sodium, 3086 
sodium orał soiution, 3087 
sodium tablets, 3088 
Butalbital, 3089 

acetaminophen, and caffeine capsules, 

3090 

acetaminophen, and caffeine tablets, 3091 
aspirin, and caffeine capsules, 3093 
aspirin, caffeine, and codelne phosphate 
capsules, 3096 

aspirin, and caffeine tablets, 3094 
and aspirin tablets, 3091 
Butamben, 3098 

benzocaine, and LetracaEne hydrochloride 
toprcal aerosol, 2979 
benzocaine, and tetracaine hydrochloride 
gel, 2979 

benzocaine, and tetracaine hydrochloride 
ointment, 2980 

benzocaine, and tetracaine hydrochloride 
topical soiution, 2981 


ndex 







1-8 Butan Capsu 


Lomóm&a maex ro u:>r nu aria t\tt jj 


Butane, 7543 
Butane-l,2-Diol, 2340 
Butane-l/4-Diol, 2340 
Butane-2,3-Diol, 2340 

1.3- Butanediol, 2340 

2.3- Butanedione, 2340, 2350 

1-Butanesulfonic acid sodium salt, 2340 

1.4- Butane sultone, 2340 
Butanol, 2340 
Butoconazole nitrate, 3098 

vaginal cream, 3099 
Butorphanol tartrate, 3099 
injection, 3100 
nasal solution, 3101 
nasal spray, 3102 
Buty] 

acetate, normal, 2340 

alcohol, 2340, 2341, 2375, 7544 

alcohol, normal, 2341 

alcohol, secondary, 2330, 2341, 2387 

alcohol, tertiary, 2330, 2341, 2397 

beazoate, 2341 

ether, 2341 

methacryfate, 2341 

palmitostearate, 7545 

stearate, 7546 

n-Butyl chloride, 2341, 2346 
ten -Butyl methy I ether, 2341 
n-Butylamine, 2341, 2375 
tert- Butyl aminę, 2341, 2375 
4-(Bu tyła mi no) benzole acid, 2341 
Butyfated 

hydrQxyanlsole, 7547 
n-Butyl bo ronić acid, 2341 
ferf-Butyldimethylchlorosilane in N-methyl-N- 
ten- b u ty I d i me thy f si ly I tr i f luoroa cetam id e, (1 
in 100), 2341 
Butylene glycol, 7549 
Butylparaben, 7551 
4-fert-Butylphenol, 2341 
f-Butylthiol, 2341 
Butyraldehyde, 2341 
Butyric acid, 2341 
Butyrolactone, 2341 
Butyrophenone, 2342 


C 

C 13 

for orał solution, urea, 3200 
urea, 3199 
C 14 

capsules, urea, 3201 
Cabergdine, 3104 
tabiets, 3105 
Cadmium 
acetate, 2342 
nitrate, 2342 
Caffetne, 3106 

acetaminophen and aspirin tabiets, 2550 
and acetaminophen tabiets, 2551 
aspirin and dihydrocodeine bitartrate 
capsules, 2881 

butalbital, and acetaminophen capsules, 

3090 

butalbital, and acetaminophen tabiets, 

3091 

butalbital, and aspirin capsules, 3093 
butalbital, aspirin, and codeine phosphate 
capsules, 3096 

.. i _ 


citrate injection, 3107 
citrate orał solution, 3108 
and ergotaminę tartrate suppositories, 
4026 

and ergotaminę tartrate tabiets, 4027 
orphenadrine citrate and aspirin tabiets, 
5462 

and sodium benzoate Injection, 3109 
Calamine, 3110 

topical suspension, phenolated, 3111 
topical suspension, 3110 
Calcifediol, 3111 
capsules, 3111 
Calcipotriene, 3112 
ointment, 3114 
Ca lei ton i n sal mon, 3115 
injection, 3119 
nasaJ solution, 3119 
Cafdtriol, 3120 
injection, 3121 
Cal dum 

acetate, 2342, 3122 
acetate and aluminum sulfate tabiets for 
topical solution, 2686 
acetate tabiets, 3124 
ascorbate, 3125 
carbonate, 2342, 3126 
carbonate, alumina, and magnesia 
chewable tabiets, 2663 
carbonate, alumina, magnesia, and 
simethicone chewable tabiets, 2664 
carbonate, alumina, and magnesia orał 
suspension, 2662 

carbonate, chelometric standard, 2342 
carbonate lozenges, 3127 
carbonate, magnesia, and simethicone 
chewable tabiets, 3131 
carbonate and magnesia chewable tabiets, 
3131 

carbonate oraj suspension, 3128 
carbonate tabiets, 3129 
easeinate, 2342 
chloride, 2342, 31 34 
chloride, anhydrous, 2333, 2342 
chioride injection, 3135 
chloride TS, 2413 
citrate, 2342, 31 35 
citrate tabiets, 6855 
glubionate syrup, 3136 
gluceptate, 3137 
gluceptate injection, 3137 
gluconate, 3138 
gluconate injection, 3140 
gluconate tabiets, 3141 
glycerophosphate, 6855 
hydroxlde, 2343, 3142 
hydroxide topical solution, 3143 
hydro* ide TS, 2413 
lactate, 2343, 3143 
lactate tabiets, 3144 
lactobionate, 3144 
levulinate, 3145 
levulinate injection, 3146 
and magnesium carbonates orał 
suspension, 3133 

and magnesium carbonates tabiets, 3134 

nitrate, 2343 

pantothenate, 3146 

pantothenate assay (91), 193 

pantothenate, dextro, 2343 

pantothenate, racemic, 3148 

pantothenate tabiets, 3147 

phos p ha te, a n hy d ro u s d Ibas ic, 3151 

phosphate tabiets, dtbasic, 3152 


phosphate dihydrate, dibasic, 3149 

polycarbophil, 3153 

propionate, 7553 

saccharate, 3153 

sificate, 7555 

stearate, 7557 

succinate, 3154 

sulfate, 2343, 7558 

sulfate TS, 2413 

undecylenate, 3155 

and vitamiii D with mlnerals tabiets, 6864 
with vitamin D tabiets, 6863 
Calctum acetate 

and aluminum sulfate tor topical solution, 
2687 

Calcium glubionate 
syrup, 3136 

Calcium L-5-methy I tetra hydro fola te, 6858 
capsules, 6860 
tabiets, 6861 

Calconcarboxyllc acid, 2343 
tri tura te, 2343 
Calf thymus D NA, 2343 
d/-Camphene, 2343 
Camphor, 3156 
spirit, 3156 

d-1(KCampharsuffonic acid, 2343 
d/-10-Camphorsulfonie acid, 2343 
Canada balsam, 2343 
Candelilla wax, 7559 
Candesartan cilexetil, 3156 
and h yd roch to rot h i azide tabiets, 3159 
tabiets, 3157 
Canola oil, 7559 
Capecitabme, 3163 
tabiets, 3164 

Capillary electrophoresis (1053), 1105 

Capreomytjn 
for injection, 3167 
sulfate, 3166 
Capric acid, 2343 
Caprylic acid, 7560 

Caprylocaproyl polyoxylglycerides, 7561 
Capsaidn, 3167 
Ca psie urn, 3168 
oleoresin, 3170 
tinclure, 3172 


Capsules 

Acebutofol hydrochioride, 2538 
Acetaminophen, 2544 
Containing at least three of the 
following—acetaminophen and (salts of) 
chiorphenlramtne, dextromethorphan, 
and pseudoephedrine, 2552 
Acetaminophen and codeine phosphate, 
2563 

Acitretin, 2589 
Acyclovir, 2592 
Altretamine, 2658 

Aluminum hydroxide gel, dried, 2683 
Amantadine hydrochioride, 2706 
Aminobenzoale potassium, 2722 
Amlodipine and benazepril hydrochioride, 
2761 

Amoxirillin, 2787 
Ampicillin, 2806 
Anagrellde, 2818 
Aprepitant, 2846 
Arginine, 6796 
Aspirin, 2871 
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Capsules (continued) 

Asplrin, caffelne, and dihydrocodeine 
bitartrate, 2881 
Aspirin delayed^release, 2872 
Atomoxetfne, 2893 
Azithromydn, 292 4 
Balsalazide disodium, 2948 
Benzonatate, 2986 
Beta carotene, 2995 
Biotin, 3026 
Borage seed oil, 6851 
Bromocriptine mesylate, 3053 
Butalbital, acetaminophen, and caffeine, 
3090 

Butalbftal, aspiria and caffeine, 3093 
Butalbital, aspirin, caffeine, and codeine 
pbospbate, 3096 
Calcifediol, 3111 

Calcium L-5-methyltetrahydrofolate, 6860 
C 14, urea, 3201 
Ca stor Dii, 3234 
Cat's davv, 6872 
Cefaclor, 3237 
Cefadroxil, 3242 
Cefdinir, 3256 
Cephalexin, 3319 
Cephradine, 3328 
Chi o rai hydra te, 3345 
Chloramphenicol, 3348 
Chlordiazepoxide hydrochioride, 3361 
Chlordiazepoxide hydrochioride and 
didinium brom i de, 3362 
Chlorpheniramine maleate extended- 
release, 3386 

Chlorpheniramine maleate and 
pseudoephedrine hydrochioride 
extended-release, 3389 
Chofecaldferol, 3402 
Cinoxacin, 3425 

Clindamycin hydrochioride, 3478 
Clofazimine, 3496 
Clofibrate, 3499 

Clomipramine hydrochioride, 3503 
CloxariUin sodium, 3534 
Cod liver oil, 6908 
Crypthecodinittm cohnit oil, 6914 
Curcuminoids, 6918 
Cyanocobaiamin Co 57, 3539 
Cyanocobalamin Co 58, 3540 
Cydobenzaprine hydrochioride extended- 
release capsules, 3602 
Cycloserine, 3612 
Cydosporine, 3613 
Danazol, 3631 
Dantrolene sodium, 3634 
Demeciocycline hydrochioride, 3646 
Dextroamphetamine sulfate, 3702 
Diazepam, 3718 

Diazepam ex ten ded-release, 3718 
Dlazoxide, 3721 
Dicfoxacjllin sodium, 3741 
Dicydomine hydrochioride, 3743 
Di d a nos i ne delayed-release, 3747 
Digitalis, 3763 
Dihydrotachysterol, 3773 
Dlltiazem hydrochioride extended-release, 
3780 

Diphenhydramine hydrochioride, 3803 
Diphenhydramme hydrochioride and 
ibuprofen, 3808 

Diphenhydramine and pseudoephedrine, 
3813 

Disopyramide phosphate, 3825 
Disopyramide phosphate extended-release. 


Divalproex sodium deiayed-release, 3828 
Docusate calcium, 3849 
Docusate potassium, 3851 
Docusate sodium, 3853 
Doxepin hydrochioride, 3878 
Dcutycydine, 3888 
Doxycydine extended-release, 3889 
Doxycydine hyclate, 3897 
Doxycydine hycla te delayed-release, 3899 
Dronabfnol, 3908 
D u i oxet i ne d e layed -re I eas e, 3919 
Efavirenz, 3945 
Ephedrme sulfate, 3996 
Ergocalciferol, 4013 
Ergoloid rnesylates, 4016 
Erythromycin defayed-release, 4032 
Erythromycin estolate, 4039 
Esomeprazole magnes i urn delayed-release, 
4059 

Ethchlorvynol, 4098 
Fthosuxlmide, 4105 
Etodolac, 4115 
Etoposide, 4122 
Evening primrose o II, 6952 
Fenofibrate, 4154 
Fenoprofen calcium, 4163 
Ferrous gluconate, 4173 
Fexofenadine hydrochioride, 4184 
Fish oll containing omega-3 acids, 6965 
Fish oil containing omega-3 acids, delayed- 
refease, 6968 
Flax seed oil, 6969 
Flucytosine, 4223 
Fluoxeline, 4259 
Fluoxetine deiayed-release, 4261 
Flurazepam hydrochioride, 4279 
Flutamide, 4284 
Fiuvaslatin, 431 7 
Gabapentln, 4352 

Calantamine extended-release, 4367 
Gemfibrozil, 4388 
Ginger, 7001 
Ginkgo, 7008 
Ginseng, American, 6790 
GriseofuMn, 4446 
Guaifenesłn, 4451 
Cuaifenesin and pseudoephedrine 
hydrochioride, 4454 
Cuaifenesin, pseudoephedrine 
hydrochioride, and dextrcmethorphan 
hydro brom i de, 4455 
Hydrochlorothiazide, 4497 
Hydroxyurea, 4538 
Hydroxyzine pamoate, 4545 
Imipramrne pamoate, 4576 
Jndomethacin, 4596 
Indomethacin extended-release, 4597 
Sodium iodide i 123, 4635 
Sodium iodide I 131, 4640 
Isometheptene mucaLe, 
d tc h lora Ip hena zo ne, and 
acetaminophen, 4692 
Isosorbide dinitrate extended-release, 4708 
Isotreiinoin, 4721 
Isradipfne, 4728 
Kanamyctn sulfate, 4744 
Ketoprofen, 4750 
Ketoprofen extended-release, 4 751 
Krill oil, 7066 

Kri II oil deiayed-release, 7069 
Lansoprazole deiayed-release, 4786 
Levodopa, 4829 

Lmcomycin hydrochioride, 4857 
Alpha lipolc acid, 7077 


Lomustine, 4878 

Loperamide hydrochioride, 4880 

Loracarbef, 4894 

Loxapine, 4921 

Lutein, 7079 

Magnesium oxide, 4946 

Meclofenamate sodium, 4980 

Mefenamic acid, 4984 

Menaquinone-7, 7097 

Mesalamine extended~relea$e, 5029 

Methacyciine hydrochioride, 5059 

Methoxsalen, 5088 

Methsuximide, 5093 

Methyłtestosterone, 5125 

Metron idazoSe, 5149 

Metyrosine, 5158 

Mexiletine hydrochioride, 5160 

Mitk Lhistte, 7110 

Minerals, 7113 

Minocydine hydrochioride, 5176 
Morphtne sulfate extended-ielease, 5232 
Mycophenolate mofetil, 5248 
Nafcillin sodium, 5267 
Nffedipine, 5352 
Nitrofu ran toin, 5362 
Nizatidine, 5376 

Nortriptylme hydrochioride, 5398 
Oil- and water-so łubie vitamin$ with 
minerals, 7336 

Olanzapine and fluoxetine, 5418 
Oleovitamin A and D, 5423 
Omega-3 ethyl esters, 5430 
Omeprazole deiayed-release, 5435 
Orli s ta t, 5456 

Oseltammr phosphate, 5467 
Qxacillin sodium, 5470 
Oxazepam, 5488 

Oxycodone and acetaminophen, 5516 
Oxytetracycline hydrochioride, 5535 
Oxytelracydine and nystatin, 5533 
Pancrelipase, 5557 
P a nc rei i pasę deiayed-release, 5558 
Parom o myci n sulfate, 5578 
Penicillamine, 5595 
Phendimetrazine Urtrate, 5658 
Phenoxybenzamine hydrochioride, 5669 
Phensuximide, 5672 
Phentermine hydrochioride, 5673 
Phenytoin sodium, extended, 5693 
Phenylotn sodium, prompt, 5696 
Piroxicam, 5739 

Potasslum chloride extended*release, 5763 
Potassium perchlorate, 5786 
Prazosin hydrochioride, 5807 
Procainamlde hydrochioride, 5839 
Procarbaztne hydrochioride, 5845 
Propranolol hydrochioride extended- 
release, 5892 

Pseudoephedrine hydrochioride extended- 
release, 5906 
Pygeum, 7138 
Quinidine sulfate, 5951 
Quinine sulfate, 5957 
Ramipril, 5971 
Rhodiota roseo, 7155 
Ribavirln, 5996 
Rifabutin, 6006 
Rifampin, 6008 
Rifampln and Isoniazid, 6010 
Ritonavfr, 6047 
Rivastigmine tartrate, 6059 
Propafenone hydrochioride extended- 
release, 5876 

St. |ohn's wort flowerina too drv extr^ri 


Kapu 
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Capsules (cantinued) 

Sal sałatę, 6104 
Saquinavir l 6107 
Saw palmetto, 7181 
Schizochytrium oil, 7191 
SecobarbEtal sodium, 6131 
Secobarbital sod tum and amobarbital 
sodium, 6133 

Selegiline hydrochloride, 6136 
Simethicone, 6161 
Soy isoflavones, 7198 
Stavudine, 6230 
Sulfinpyrazone, 6279 
Tacrine, 6300 
Tacrolimus, 6304 
Tamsulosin hydrochloride, 6320 
Temazepam, 6359 
Terazosin, 6364 

Tetracydfne hydrochloride, 6402 
Tetracycline hydrochloride and nystatin, 
6410 

Thatidomide, 6414 
Theophylline, 6417 
Theophylline extended-release, 6418 
Theophylline and guaifenesin, 6425 
Thiothixene, 6452 

Tienchi ginseng root and rhizome dry 
extract, 7223 

Tienchi ginseng root and rhizome powder, 
7218 

Tolmetin sodium, 6515 
To pi ram a te, 6523 
Triamterene, 6569 

Triamterene and hydrothlorothJazide, 6571 
Trientine hydrochloride, 6583 
Trlhexyphenidyl hydrochloride extended- 
release, 6590 

Trimethobenzamide hydrochloride, 6596 
Ubideearenone, 7234 
Ursodiol, 6629 
Valproic acid, 6645 
Vancomycin hydrochloride, 6658 
Venlafaxine hydrochloride extended- 
release, 6667 

Verapamil hydrochloride ex te nded* release, 
6675 

Vinpocetine, 7247 
Vi tarnin A, 6700 
Vitamin E, 6705 

Vitamins with mineraIs, oil-soluble, 7265 
Vitamins with mlnerals, orb and water- 
solubie, 7336 

Vitamins with minerals, water-sołuble, 

7423 

Vitamins, oil-soluble, 7248 

Vitamlns, oil- and water-soiuble, 7290 

Vitamins, water-soluble, 7400 

Za lepton, 6735 

ZidóYudine, 6739 

Zonisamide, 6776 


Capsules—dissolution testing and related 
guality attrlbutes <1094), 1316 
Captopril, 3173 

and hydrochiorothiazide Lablets, 3176 
ora! solution, 3174 
orai suspension, 3175 
tablets, 3175 
Caramel, 7562 
Caraway, 7562 
oil, 7563 
Carbachol, 3177 


ophthalmic solution, 3178 
Carbamazepine, 3179 
orał suspension, 3181 
tablets, 3182 

extended-release tablets, 3184 
Carbamide peroxlde, 3186 
topical solution, 3186 
Carbazole sulfate, 2343 
Carbentcillin 
disodium, 3187 
indanyl sodfum, 3187 
indanyl sodium tablets, 3188 
for injection, 3186 
Carbldopa, 3188 

and levodopa extended'release tablets, 
3190 

and Eevodopa o rai ty disintegrating tablets, 
3196 

and levodopa tablets, 3189 
Carbinoxamine maleate, 3197 
pseudoephednne hydmrhtoride, and 
dextromethorphan hydrobromide orał 
solution, 5910 
tablets, 3198 

CarboMuchsin topical solution, 3198 
Carbomer 
934, 7563 
934P, 7564 
940 h 7566 
941, 7567 
1342, 7568 
copolymer, 7569 
homopolymer, 7572 
interpolymer, 7575 
Carbon 

C 13 for orał solution, trea, 3200 
C 13, urea, 3199 
C 14 capsules, urea, 3201 
dioxide, 3199 

dioxide detector tubę, 2343 
disulfide, chroma tog raphit, 2344 
disulfide, CS, 2344 
monoxide detector tubę, 2344 
tetrachloride, 2344 
Carbonates 

calcium and magnesium, orał suspension, 
3133 

calcium and magnesium, tablets, 3134 
Carboplatin, 3202 
for injection, 3203 
Carboprost 
tromethamine, 3205 
trometbamine injection, 3206 
Carboxyfate {sodium form) catlon-excbange 
resin {50- to 100-mesh}, 2344 
C a rboxy m e th oxy I am In e hem ihy d ro c h lor i d e, 
2344 

Ca rboxy m e thylcel I u lose 
calcium, 7577 
sodium, 3207 
sodium 12, 7580 
sodium, iow-substituted, 7578 
sodium and microcrystalline cellulose, 

7591 

sodium pastę, 3207 
sodium tablets, 3208 
Ca rboxyme thylcel I u lose sodium 
enzymatically-hydrolyzed, 7581 
Cardamom 
oil, 7584 
seed, 7584 

tincture, compound, 7584 
Carisoprodol, 3208 

aspirin and coderne phosphate tablets. 
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and aspirin tablets, 3211 
tablets, 3210 
Carmellose, 7585 
Carmine, 2344 
Carmustine, 3214 
for injection, 3217 
Carprofen, 3218 
tablets, 3219 
Carrageenan, 7585 
Carteolol hydrochloride, 3221 
ophthalmlc solution, 3222 
tablets, 3222 
Carvedilol, 3223 
tablets, 3226 
(fl)-(-)-Carvone, 2344 
Casanthranol, 3228 
Cascara 

fluidextract, aromatic, 3233 
sagrada, 3229 
sagrada extract, 3230 
sagrada fluidextract, 3233 
tablets, 3232 
Casein, 2344 
hammersten, 2344 
Castor dl, 3233 
aromatic, 3235 
capsules, 3234 
emulsion, 3235 
hydrogenated, 7586 
polyoxyl 35, 7829 
Calechol, 2344 
Cation-exchange resin, 2344 
carboxylate (sodium form) (50- to 100- 
mesh), 2344 
polystyrene, 2344, 2381 
styrene-dmnyibenzene, 2344 
styrene-divinylbenzene, strongly acidic, 
2344 

sulfonie arid, 2345, 2396 
CaTs da w, 6868 
capsules, 6872 
extract, powdered, 6871 
powdered, 6869 
tablets, 6874 
Cedar oil, 2345 
Cefaclor, 3236 
capsules, 3237 
chewable tablets, 3239 
for orał suspension, 3238 
extended-release tablets, 3240 
Cefadroxil, 3240 
capsules, 3242 
for orał suspension, 3244 
tablets, 3245 

Cefamandole nafate, 3246 
for injection, 3247 
Cefazolln, 3248 
injection, 3250 
for injection, 3251 
ophthalmic solution, 3252 
sodium, 3252 
Cefdinir, 3254 
capsules, 3256 
for orał suspension, 3258 
Cefeptme 

hydrochloride, 3263 
for injection, 3261 
Cefixime, 3265 
for orał suspension, 3266 
tablets, 3267 
Cefmenox1me 
hydrochloride, 3268 
for injection, 3268 
Cefmelazole, 3269 
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Cefmetazale (continued) 
for injection, 3270 
sodium, 3271 
Cefonirid 
for injection, 3271 
sodium, 3272 
Cefo porażone 
injection, 3273 
for mjection, 3273 
sodium, 3274 
Ceforanide, 3274 
for injection, 3275 
Cefotaxtme 
injection, 3276 
for injection, 3277 
sodium, 3279 
Cefotetan, 32S1 
disodium, 3284 
injection, 3282 
for injection, 3283 
Cefotiam 

hydrochloride, 3284 
for injection, 3285 
Cefoxitin 
injection, 3288 
for injection, 3288 
sodium, 3286 
Cefpiramide, 3289 
for injection, 3290 
Cefpodoxime prOxetil, 3291 
for orał suspension, 3293 
tablets, 3293 
Cefprozil, 3294 
for orał suspension, 3297 
tablets, 3298 
Ceftazidime, 3300 
injection, 3301 
for injection, 3301 
Ceftizoxime 
injection, 3304 
for injection, 3304 
sodium, 3303 
Ceftriaxone 
injection, 3305 
for injection, 3305 
sodium, 3307 
Cefuraxime 
axetil, 3310 

axetil for orał suspension, 3311 
axetil tablets, 3312 
injection, 3309 
for injection, 3309 
sodium, 3312 
Celecoxib F 3313 
Cel labu ratę, 7587 
Lellacelate, 7588 

Cellular and tissue-based products (1046), 
1002 
Cellulose 
acetale, 7594 
chroma tog rap hic, 2345 
microcrystalline, 2345, 7589 
microcrystalline and 
carboxymethylcellulose sodium, 7591 
mixture, chromatographic, 2345 
oxidized, 3314 
oxidized regenerated, 3315 
powdered, 7593 
silicified microcrystalline, 7591 
sodium phosphate, 3316 
sodium phosphate for orał suspension, 
3317 

Centetla asiatka, 6875 
extract, powdered, 6878 


tri terpen es, 6880 
Cephalexin, 3318 
capsules, 3319 
hydrochloride, 3321 
for orał suspension, 3319 
tablets, 3320 

tablets for ora! suspension, 3321 
Cephalothin 
injection, 3322 
for injection, 3323 
sodium, 3323 
Cephapirin 
benzatbine, 3325 

benzathine intramammary infusion, 3326 
for injection, 3324 
sodium, 3327 

sodium intramammary infusion, 3327 
Cephradine, 3328 
capsules, 3328 
for injection, 3329 
for orał suspension, 3330 
tablets, 3330 
teric 

ammonium nitra te, 2345 
ammonium nitrate TS, 2413 
ammonium nitrate, twentieth-normal (0.05 
N), 2424 

ammonium sulfate, 2345 
sulfate, 2345 

sulfate, tenthmormal (0.1 N), 2424 
Cesium chlodde, 2345 
CetirizEne hydrachloride, 3331 
and pseudoephedrine hydrochloride 
extended-release tablets, 3338 
orał solution, 3333 
tablets, 3334 

orally disintegrating tablets, 3336 
Cetostearyl alcohol, 7595 
Ce tri mi de, 2345 
Cetrimonium bramide, 7596 
Cetyl 

alcohol, 7597 
esters wax, 7599 
palmitate, 7599 
Cetylpyndmium chloride, 3342 
fozenges, 3343 
topical solution, 3344 
Cetyltnmethylamrnonium bramide, 2345, 
2362 

Cetyitrimethylammonium chloride, 25 
percent in water, 2345 
Chamomtle, 6881 

Characterization of crystalline and partially 
crystalline solids by X-ray pcwder 
diffraction (XfłPD) (941), 820 
Characterization of crystalline solids by 
microcaiorimetry and solution caiorimetry 
<696), 575 
Charcoal 

activated, 2329, 2345, 3344 
Chaste tree, 6883 
powdered, 6885 
powdered, extract, 6886 
Chemometrics (1039), 963 
Chenodeoxycholic acid, 2345 
Cherry 
juice, 7600 
syrop, 7600 
Chinese salvia, 6892 
powdered, 6894 
Chitosan, 7601 
Chloral hydrate, 3345 
capsules, 3345 
orał solution, 3346 


Chlorambudl, 3346 
tablets, 3346 
Chloraminę T, 2345 
Chioramphenicol, 3347 
capsules, 3348 
eream, 3348 

and hydrocortisone acetate for ophthalmic 
suspension, 3352 
injection, 3349 
ophthalmic ointment, 3349 
ophthalmic solution, 3350 
for ophthalmic solution, 3350 
otic solution, 3351 
palmitate, 3353 

palmitate orał suspension, 3353 
and polymyxin B sulfate ophthalmic 
ointment, 3352 
sodium succinate, 3354 
sodium succinate for injection, 3355 
orał solution, 3351 
tablets, 3351 
Chlordiazepoxide, 3356 
and amitriptyline hydrochloride tablets, 
3358 

hydrach lor i de, 3359 
hydrochIoride capsules, 3361 
hydrachloride and clidinium bramide 
capsules, 3362 
tablets, 3357 
Chlorhexidine 
acetate, 3364 

acetate topical solution, 3366 
gluconate orał rinse, 3368 
gluconate solution, 3367 
gluconate topical solution, 3370 
hydrochloride, 3371 
Chlorhexrdine gluconate 
topical geł, 6779 
Chloride 

cobaltous, TS, 2414 
ferric, TS, 2415 
ferrous tetrahydrate, 2360 
gold, 2361 
gold, TS, 2416 
platinic, 2380 
ptatinic, TS, 2419 
in reagents, 2325 
stannous, 7905 
and sulfate <221), 287 
Chłonne, 2345 
detector tubę, 2345 
TS, 2414 

m-Chloroacetanilide, 2345 
p-Chloroacetanilide, 2345 
1 -Chloroadamantane, 2346 

2- ChlorO“4-aminobenzoic acid, 2346 
5-Chloro-2-aminobenzophenone, 2346 

3- Chloroaniline, 2346 
p-Chloraaniline, 2346 
Chforobenzene, 2346 

4- ChJorobenzoic acid, 2346 
m-Chlorobenzoic arid, 2346 
4--C h I orobe n zo p he no n e, 2346 
1 ’Ch loro bu Lane, 2346 
Chlorobutanol, 7605 
Chlorocresol, 7606 
2'Chloroethanol, 2346 

2-C h lo roet hy lam i n e mon ohyd rac h fo rid e, 

2346 

Chloroform, 2346 
alcohol-free, 2346 
methyl, 2346 
Chlorogenic add, 2346 
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Ch I o romethy la ted po ly sty re ne-div i nyI ben ze n e 
anion-exchange resin, 2346 

1- Chloronaphthalene, 2346 

4- ChJora-l-naphthol, 2346 

2- Chloronicatinic acld, 2346 
2-Chloro-4mitroaniNne, 99%, 2346 
Chlorophyllin copper comple* sodium, 3373 
Chloroplatinic acid, 2346 
Chloroprocaine hydrochloride, 3374 

injection, 3375 
Chforoguine, 3376 
hydrochloride injection, 3376 
phosphate, 3377 
phosphate orał suspension, 3378 
phosphate tabiets, 3379 

5- Chlorosa(icyltc acid, 2347 
Chlorothlaztde, 3380 

and metbyldopa tabiets, 5101 
and reserpine tabiets, 5990 
sodium for injection, 3383 
orał suspension, 3380 
tabiets, 3382 
l-Chloro-2,2,2- 

tnfl u o roe thy Ic h I o rod i f I uoro m ethy I eth e r, 
2347 

Chlorotrimethylsilane, 2347, 2402 
Chloraxylenol, 3383 
Chlorphemramine 

clextramethorphan, pseudoephedrine, 

(salts of), and acetaminophen, capsules 
containing aL least three of the 
foKowing, 2552 

dextromethorphan, pseudoephedrine (salts 
of), and acetaminophen, orał powder 
containing at least Lhree of the 
following, 2555 

dextromethorphan, pseudoephedrine (salts 
of), and acetaminophen, orał solution 
containing at least three of the 
folEowing, 2557 

dextromethorphan, pseudoephedrine (salts 
of), and acetaminophen, tabłets 
containing at least three of the 
following, 2S59 
maleate, 3385 

maleate exlended-release capsules, 3386 
maleate injection, 3387 
maleate, pemdllin C procaine, 
dihydrostreptomycin sulfate, and 
dexa methasone mjectable suspension, 
5612 

maleate and pseudoephedrine 
hydrochloride extended'relea$e capsules, 
3389 

maleate and pseudoephedrine 
hydrochloride orał solution, 3390 
maleate orał solution, 3388 
maleate tabiets, 3388 
maleate, acetaminophen, and 
dextromethorphan hydrobromtde 
tabiets, 2561 
Chlorpromazine, 3391 
hydrochloride, 3392 
hydrochloride injection, 3392 
hydrochloride orał eon cen tratę, 3392 
hydrochloride syrup, 3393 
hydrochloride tabiets, 3394 
suppositories, 3391 
Chlorpropamide, 3394 
tabiets, 3395 
Chlortetracydioe 
bisu Ifa te, 3395 
hydrochloride, 2347, 3396 
hydrochloride ointment, 3397 


hydrochloride soluble pewder, 3397 
hydrochloride tabiets, 3398 
and sulfamethazine bisulfates soluble 
powder, 3396 
Chlorthalidone, 3398 
and atenolol tabiets, 2890 
and clonidine hydrochioide tabiets, 3511 
tabiets, 3399 
Chiorzoxazone, 3399 
tabiets, 3400 
Choć o la te, 7606 
syrup, 7607 
Cholecalciferol, 3401 
capsules, 3402 
solution, 3403 
Cholestane, 2347 
Cholestanol, 2347 
Cholesterol, 2347, 7607 
Cholesteryl 
benzoate, 2347 
n^heptylafą, 2347 
Cholestyramine 
resin, 3404 

for orał suspension, 3405 
Cholinę 

bitartrate, 6896 
chloride, 2347, 6898 
Chondroitin sulfate sodium, 6899 
and glucosamine tabiets, 7012 
glucosamine, and methylsulfonyfmethane 
tabiets, 7019 
shark, 6903 
tabiets, 6902 

Chrom a te, sodium, Cr 51 injection, 3407 
Ol rama tog rap hic 
colurrms, 2436 
fuller'5 earth, 2347 
n-heptane, 2347 
magnesium oxide, 2347 
reagents, 2347 
siHca gel, 2347 
silica gel mbeture, 2347 
silkeous earth, 2347 
siliceous earth, silanized, 2347 
solvent hexane, 2347 
Chromatography (621), 508 
Chromatography, ion (1065), 1197 
Chromie chloride, 3405 
injection, 3406 
Chromium 

Cr 51 edetate injection, 3407 
Cr 51 injection, sodium chromate, 3407 
pi coli na te, 6906 
picolinate tabiets, 6907 
potassium sulfate dodecahydrate, 2347 
trioxide, 2347 
Chromogenie 

subslrate for amldolytk test, 2347 
Chromotrope 2R, 2347 
Chromotropic add, 2347, 2391 
disodium salt, 2347 
TS, 2414 

Chymotrypsin, 3408 
for ophthalmic solution, 3409 
Cldopirox, 3410 
olamine, 3412 
olamine cream, 341 3 
darninę topicaJ suspension, 3414 
toplcal solution, 3411 
Cidofovir, 3414 
injection, 3415 
Cilastatin 

and imfpenem for injectable suspension, 
4572 


sodium, 3417 
Cilostazol, 3418 
tabiets, 3419 
Cimetidine, 3420 
hydrochloride, 3423 
injection, 3421 

in sodium chloride injection, 3422 
tabiets, 3422 
Cinchonidlne, 2347 
Cinchonine, 2347 
Cinoxacin, 3424 
capsules, 3425 
Gprofloxacin, 3426 

and dexamethasone otic suspension, 3436 
extended-release tabiets, 3433 
hydrochloride, 3428 
injection, 3429 
ophthalmic ointment, 3431 
ophthalmic solution, 3431 
tabiets, 3432 
Cisapride, 3438 

Cisapride compounded, veterinaiy 
injection, 3438 
orał suspension, 3439 
Cisatracurfum b esy] a te, 3440 
injection, 3442 
Gsplatin, 3444 
for injection, 3446 
Citafopram 
hydrobromide, 3451 
o rat solution, 3448 
tabiets, 3449 
Citrate 

cuprie TS, alkaline, 2412, 2414 
cupric T5 2, alkaline, 2412, 2414 
Cltric add, 2348 
anhydrous, 2348, 3454 
and magnesłum carbonate for orał 
solution, 4936 

magnesium carbonate, and potassium 
dtrate for orał solution, 4937 
magnesium oxide, and sodium carbonate 
inrigation, 3458 
monohydrate, 3456 

and potassium citrate o raf solution, 5776 
and potassium and sodium btearbonates 
effervescent tabiets for ora] solution, 
5759 

and sodium citrate orał solution, 6186 
□tiullinę, 6907 
Oadribine, 3459 
Injection, 3459 
Clarithromycin, 3461 
for orał suspension, 3463 
tabiets, 3463 

extended-release tabfets, 3465 
Clavuianate 
potassium, 3468 

potassium and amoxid1lin for orał 
suspension, 2791 

potassium and amoxicilfin tabiets, 2792 
Clavulanlc add 

and amoxldllin extended-release tabiets, 
2793 

Cl mrula nic acid 
and ticarciflin injection, 6464 
and ticarcillin for injection, 6465 
Cleaning glass apparatus (1051), 1092 
Clemastine fumarate, 3471 
tabiets, 3472 

Oen butę roi hydrochloride, 3474 
Clidinium bromide, 3474 
and chlordiazepoxlde hydrochloride 
capsules, 3362 
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Clindamycin 
hydrochloride, 34 77 
hydrochloride capsuies, 3478 
hydrochloride orał sol uli o o, 3479 
Injection, 3475 
for injection, 3476 
palmltate hydrochloride, 3479 
palmitate hydrochloride for orał solution, 
3480 

phosphate, 3481 
phosphate gel, 3483 
phosphate topical solution, 3483 
phosphate topical suspension, 3484 
phosphate vagmal cream, 3482 
phosphate vaginaf inserts, 3485 
Clioquinol, 3485 
cream, 3486 

and hydrocorlisonę cream, 3488 
and hydrocortisone ointment, 3489 
ointment, 3487 

topical powder, compound, 3488 
Oobetasol propionate, 3490 
cream, 3491 
ointment, 3492 
topical solution, 3493 
Clocoftolone pivalate, 3494 
cream, 3495 
Clofazimine, 3495 
capsuies, 3496 
Clofibrate, 3498 
capsuies, 3499 
Clomiphene ci trale, 3499 
tablets, 3501 

Cfomipramlne hydrochloride, 3502 
capsuies, 3503 
Oonazepam, 3504 
orał suspension, 3505 
tablets, 3506 

orally dlsintegrating tablets, 3506 
Clonidme, 3508 
hydrochloride, 3509 

hydrochloride and chlorthaEidone tablets, 
3511 

hydrochloride tablets, 3510 
transdermal system, 3512 
C lopi dog rei 
bisulfate, 3515 
tablets, 3517 
Clopidogrel compounded 
orał suspension, 3517 
Cloprostenol 
Injection, 3519 
sodium, 3519 

Clorazepate dipotassium, 3520 
tablets, 3521 
Clorsuton, 3523 
and ivermectln injection, 4736 
Clotrimazole, 3524 

and betamethasone dipropionate cream, 
3529 

cream, 3525 
lot i on, 3525 
lozenges, 3526 
topical solution, 3527 
vaginal inserts, 3528 
Clove oil, 7608 
Clover, red, 7141 
extract, powdered, 7145 
powdered, 7143 
tablets, 7147 
Cloxadilin 
benzathine, 3531 

benzathine intramammary infusion, 3531 
sodium, 3532 


sodium intramammary infusion, 3535 
sodium for orał solution, 3535 
Cbzapine, 3536 
tablets, 3537 
Co 

57 capsuies, cyanocobalamin, 3539 

57 orał solution, cyanocobalamin, 3539 

58 capsuies, cyanocobalamin, 3540 
Coal tar, 3538 

ointment, 3538 
topical solution, 3538 
Cobalamen radiotracer assay (371), 324 
Cobalt 

chloride, 2348 

Co 57 capsuies, cyanocobalamin, 3539 
Co 57 orał solution, cyanocobalamin, 3539 
Co 58 capsuies, cyanocobalamin, 3540 
nitrate, 2348 
platinum, TS, 2419 
uranyl aeetate TS, 2414 
Co haftom 
aeetate, 2348 
chloride, 2348 
chloride CS, 2411 
Chloride TS, 2414 
Cocaine, 3541 
hydrochloride, 3541 

hydrochloride tablets for topical solution, 
3542 

and tetracaine hydrochlorides and 
epinephrine topkat solution, 3542 
Gocoa but ter, 7609 
Coconut 
oil, 7610 

oil, hydrogenated, 7610 
Codeine, 3546 
phosphate, 3546 

phosphate and acetaminopien capsuies, 
2563 

phosphate and acetaminophen orał 
solution, 2564 

phosphate and acetaminophen orał 
suspension, 2565 

phosphate and acetaminophen tablets, 
2566 

phosphate, aspirin, alumina, and magnesia 
tablets, 2883 

phosphate and aspirin tablets, 2882 
phosphate and bromodiphenhydramme 
hydrochloride orał solution, 3057 
phosphate, butalbital, aspirin, and caffeine 
capsuies, 3096 

phosphate, carisoprodoi, and aspirin 
tablets, 3212 

phosphate and gualfenesin orał solution, 
4453 

phosphate injection, 3547 
phosphate tablets, 3548 
phosphate and promethazsne and 
phenylephrine hydrochloride orał 
solution, 5872 

phosphate orał solution, 3547 
sulfate, 3548 

sulfate orał solution, 3550 
sulfate tablets, 3551 
and terpfn hydrate orał solution, 6383 
Cod liver otl, 3543 
capsuies, 6908 
Coenzyme Q9, 2348 
Cohosh 

black fluidextract, 6842 
Colchicine, 3552 
injection, 35S3 
and probenecid tablets, 5835 


Colestipol hydrochloride, 3554 
for orał suspension, 3555 
tablets, 3555 
Colistimelhate 
for injecLion, 3557 
sodium, 3556 
Cofistin 

and neomycin sulfates and hydrocortisone 
acetale otie suspension, 3558 
sulfate, 3557 

sulfate for orał suspension, 3558 
Collagen, 2348 
rat taił, 2348 
Collagenase, 2348 
Collagenase I (89.1) , ISO 
Collagenase II (89.2), 185 
Collodion, 3559 
fleaible, 3560 
Colloidal oatmeal, 3560 
Co lor 

and achromicity (631), 520 
instrumentu! measurement <1061), 1172 
Colorimetric Solutions (CS), 2411 
Compactin, 2348 

Completeness of solution (641), 521 
Compound cardamom tincture, 7584 
Congealing temperaturę <651), 527 
Congo red, 2348, 2407 
TS, 2414 

ConstituLion and bylaws, xxix 
Construct human fibrobfasts in bilayer 
synthetic scaffold, 3561 
Construct human fibroblasts In polyglactin 
scaffold, 3565 

Container content for injections (697), 578 
Containers 
giass (660), 534 
performance testlng (671), 565 
Container specifications for capsuies and 
tablets, 2443 
Coomassie 
blue C-250, 2348 
briillant blue R-250, 2348 
Copovidone, 7611 
Copper, 2348 
gluconate, 3575 

Copper sulfate pentahydrate, 2348 
Coriander otl, 7613 
Corn 
oil, 7614 
starch, 7906 
syrup, 7614 

high fructose syrup, 7618 
syrup solids, 7621 
Corticotropin 
injection, 3577 
for injection, 3578 
injection, reposttory, 3580 
Cortisone, 2348 
acetale, 3582 

acetale Injectable suspension, 3583 
aeetate tablets, 3584 
Cosyn tropi n, 3585 
Cotton 

absorbent, 2348 
purified, 3586 
Cotton (691), 573 
Cotton seed oil, 7623 
hydrogenated, 7623 
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Council of experts 
(2015-2020), xi 
Cr 51 

edetate injection, chromi u m, 3407 
injection, sodium chromate, 3407 
Cranberry 

liqutd preparat! on, 6911 


Cream 

Ale lorneta sonę di pro plon a te, 261 3 
A md non i d e, 2708 
Amphoteridn B, 2799 
Anthralln, 2827 
Senzocaine, 2971 
Betamethasone, 2999 
Betamethasone di propionate, 3006 
Betamethasone valerate, 3012 
Butoconazole nitrate, vaginal, 3099 
Chloramphenicol, 3348 
Cfdopirox olamine, 3413 
CHndamycin phosphate, vaginal, 3482 
Ctioqulnol, 3486 

Clioquinoland hydrocortisone, 3488 
Clobetasol propionate, 3491 
Clocortolone pśvalate, 3495 
Clotrimazole, 3525 
Clotrimazole and betamethasone 
dipropionate, 3529 
Crotamiton, 3592 
Desoximetasone, 3666 
Dexarnethasone sodium phosphate, 3680 
Dibucaine, 3724 
Dienestrol, 3751 
Difiorasone diacetate, 3759 
Dioxybenzone and oxybenzone, 3797 
Estradiol, vaginal, 4064 
Estropipate, vaginal, 4088 
Flumethasone pivalate, 4233 
Fluocinolone acetonfde, 4240 
Fluodnonide, 4243 
Fluorometholone, 4253 
Fluorouracil, 4258 
Flurandrenolide, 4275 
Flutioasone propionate, 4287 
Centamldn sulfate, 4392 
Gentian violet, 4399 
Halcinonide, 4464 
Hydrocortisone, 4506 
Hydro co rti sonę acetale, 4512 
Hydrocortisone bu tyra te, 4515 
Hydrocortisone valerate, 4521 
Hydroquinone, 4531 
Lidocaine and prilocaine, 4854 
Lindane, 4859 
Mafentde acetate, 4928 
Medocydine sulfosalicylate, 4978 
Methylprednisolone acetate, 5119 
Miconazole nitrate, 5165 
M om eta sonę furoate, 5210 
Monobenzone, 5218 
Mupirodn, 5244 
Naftifine hydrochloride, 5269 
Neomycin and po!ymyxin B sulfates, 5312 
Neomycin and poiymyxln B suffates and 
gramiddtn, 5320 

Neomycin and polymyxin B suffates, 
gramfddin, and hydrocortisone acetate, 
5321 

Neomycin and po!ymyxin B sulfates and 
hydrocortisone acetate, 5323 
Neomycin and polymyxin B sulfates and 


Neomycin and poły my x n B sulfates and 
pramoxine hydrochloride, 5324 
Neomycin sulfate, 5301 
Neomycin suffate and dexamethasone 
sodium phosphate, 5303 
Neomycin sulfate and fluocinolone 
acetonide, 5305 

Neomycin sulfate and flurandrenolide, 
5305 

Neomycin sulfate and hydrocortisone, 
5307 

Neomycin sulfate and hydrocortisone 
acetate, 5308 

Neomycin sulfate and methylprednisolone 
acetate, 5311 

Neomycin sulfate and triamcinolone 
acetonide, 5326 
Nystalin, 5401 

Nystatin, neomycin sulfate, gramicidin, 
and triamcinolone acetonide, 5404 
Nystatin, neomycin sulfate, thiostrepton. 

and triamcinolone acetonide, 5405 
Nystatin and triamcinolone acetonide, 
5407 

Plroxicam, 5740 
Pramoxine hydrochloride, 5798 
Prednicarbate, 5809 
Prednisolone, 5812 
Sulfadiazine, silver, 6258 
Sulfa, vaginal, tri ple, 6245 
Tetracaine hydrochloride, 6394 
Tolnaftate, 6517 
Tretinoin, 6555 

Triamcinolone acetonide, 6559 


Creatinine, 7624 
Cresol, 7624 
red, 2407 

red-thymol blue T5, 2414 
red TS, 2414 
m-Cresoi purple, 2348 
T5, 2414 

Cromolyn sodium, 3587 
inhalation powder, 3588 
inhalation soiution, 3583 
nasal soiution, 3589 
ophthalmic soiution, 3590 
Croscarmellose sodium, 7625 
Crospovidone, 7627 
Crotamiton, 3592 
cream, 3592 

Cryopreservation of cells <1044), 990 
Cryplhecadinium cohnii oil, 6912 
capsules, 6914 
Crystallinity (695), 575 
Crystal viotet, 2407 
TS, 2414, 2418 
Cupric 

acetate, 2348 

acetate TS, 2414 

acetate TS, stronger, 2414, 2422 

ammonium sulfate TS, 2414 

chloride, 2348, 3592 

chloride injection, 3593 

citrate, 2348 

citrate TS, 2414 

citrate TS, alkaiine, 2412, 2414 

citrate TS 2, alkaiine, 2*12, 2414 

iodide TS, alkaiine, 2412, 2414 

nitrate, 2348 

ni tratę hydrate, 2348 

nitrate, tenth-normal (OH N), 2425 
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sulfate, 2348, 3594 
sulfate, anhydrous, 2333, 2348 
sulfate CS, 2411 
sulfate injection, 3595 
sulfate test paper, 2408 
sulfate TS, 2408, 2414 
tartrate, alkaiine, soiution (Fehlfng's 
soiution), 2425 

tartrate TS, alkaiine, 2412, 2414, 2415 
Cupriethylenediamine hytfroxide soiution, 
1.0 M, 2349 
Curcuminoids, 6917 
capsules, 6918 
tablets, 6919 
Cyanoacetic acid, 2349 
Cyanocobalamin, 3596 
Co 57 capsules, 3539 
Co 57 orał soiution, 3539 
Co 58 capsules, 3540 
injection, 3597 
tablets, 3597 
Cyanogen bromide, 2349 
4-Cyanophenol, 2349 
4-Cyanopyridtne, 2349 
Cyclam, 2349 
Cydandelate, 3598 
Cyclizine hydrochloride, 3599 
tablets, 3600 
Cyclobenzaprine 

hydrochloride extended-release capsules, 
3602 

Cyclobenzaprine hydrochforide, 3601 
tablets, 3604 

I,l-Cydobutanedkarboxylic acid, 2349 
rc-Cyclodextrin, 2349 
/TCyclodextrin, 2349 
Cydohexane, 2349 
Cydohexanol, 2349 

(1,2-Cyclohexylenedinilrilo)tetraacetic acid, 
2349 

Cyclohexyfmethanol, 2349 
Cydomethicone, 7629 
Cydopentolate hydrochioride, 3605 
ophthalmic soiution, 3606 
Cydophosphamide, 3606 
for injection, 3608 
tablets, 3609 
Cyclopropane, 3610 
Cycloserine, 3611 
capsules, 3612 
Cyclosporine, 3612 
capsules, 361 3 
injection, 3615 
orał soiution, 3616 

Cyclosporine compounded, veterinary 
ophtha 1 mic solution, 3617 
Cyprahepladine hydrochloride, 3618 
orał soiution, 3619 
tablets, 3619 
Cyromaztne, 3620 
Cysteinę hydrochloride, 3621 
injection, 3621 
Cystine, 6921 
L-Cystine, 2349 
Cytarabine, 3622 
for injection, 3623 


D 

Dacarbazine, 3625 

c. __ 
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Dactinomydn, 3 627 
for injection, 3627 
Dal tępa hn 
sodium, 3628 
Danazol, 3631 
capsules, 3631 
Dantrolene sodium, 3632 
ca psuł es, 3634 
for injection, 3635 
Dapsone, 3636 
orał suspension, 3637 
tablets, 3638 

Da u norubicm hyefrocMoride, 3639 
for injection, 3639 
DEAE-Agarose, 2349 
Decanol, 2349 
Decoguinate, 3640 
premix, 3640 

Decyl sod i li m sulfate, 2349 
Deferoxamine mesylate, 3641 
for injection, 3642 
Dehydrated alcohol, 2349 
Dehydroacetic acid, 7630 
Dehydrocholic add, 3643 
tablets, 3643 

DelaftelcPs hęmatoxyiin T5, 2414 
Deliverable volume (698), 579 
Delta-8-tetrahydrocannabinol, 2398 
Demecarfum brom ide, 3643 
ophthalmic solutkm, 3644 
Demedocydine, 3644 
hydrochlonde, 3646 
hydrochlonde ca psules, 3646 
hydrochloride tablets, 3647 
orał suspension, 3645 
Denatonium benzoate, 7631 
Denaturated alcohol TS, 2414 
Deniges' reagent, 2414 
Density of solids (699), 582 
Den tal pastę 

triamdnolone acetonide, 6561 
Deoxyadenosine triphosphate, 2349 
Deoxycytidine tri phosphate, 2349 
Deoxyguanosine Uiphosphate, 2349 
Deoxyiibonucleic arid polymerase, 2349 
Deoxythymtdme triphosphate, 2349 
Depyrogenation (1228), 1791 
Depyrogenation by flftration (1228.3), 1799 
Descrjption and relative solubility of USP and 
NF articles, 2453 
Desflurane, 3648 

Design, evaluation and characterizatlon of 
viral dearance procedures (1050.1), 1082 
Design and analysls of biological assays 
(111), 199 

Design and developmenl of biofogicaf assays 
(1032), 917 

Desipramine hydrochlonde, 3650 
tablets, 3651 
Deslanoslde, 3653 
injection, 3654 
Desioratadine, 3655 
tablets, 3656 

o rally disintegrating tablets, 3658 
Desmopressrn acetate, 3660 
injection, 3661 
nasal spray, 3662 
Desogestrel 

and ethinyl estradiol tablets, 3663 
D es on i de, 3664 
Desoximetasone, 3665 
cream, 3666 
gel, 3667 
ointment, 3667 


DesoxycortiC05terone 
acetate, 3668 
acetate injection, 3668 
acetate pellets, 3669 
pivalate f 3669 

pivaJate injectable suspension, 3669 
Detection of irradiated dietary supplements 
(2250), 2282 
Determination 
methoxy (431), 359 
nitrogen (461), 366 
Deuterated methanol, 2349 
Deuterated water, 2350 
Deuterium 
chloride, 2350 
Oxide, 2350, 2350 
Deuterochloroform, 2350 
Devarda's alloy, 2350 
Dexamethasone, 3670 
acetate, 3675 

acetale Injertable suspension, 3676 

topical aerosol, 3671 

and ciprofloaacin otic suspension, 3436 

elixir, 3671 

gel, 3672 

injection, 3672 

and neomycin and polymyxin B sulfates 
ophthalmic ointment, 5319 
and neomycin and pofymyxin B sulfates 
ophthalmic suspension, $319 
ophthalmic suspension, 3673 
penicillin G proca i ne, dihydrostreptomycin 
sulfate, and chlorpheniramine maleate 
injectable suspension, 5612 
sodium phospbate, 3677 
sodium phospbate cream, 3680 
sodium phospbate inhalation aerosol, 3679 
sodium phospbate injection, 3681 
sodium phospbate and neomycin sulfate 
cream, 5303 

sodium phosphate and neomycin sulfate 
ophthalmic ointment, 5303 
sodium phosphate and neomycin sulfate 
ophthalmic solution, 5304 
sodium phosphate ophthalmic ointment, 

3681 

sodium phosphate ophthalmic solution, 

3682 

orał solution, 3674 
tablets, 3674 

and tobramycin ophthalmic ointment, 

6500 

and tobramycin ophthalmic suspension, 

6501 

Dexbrompheniramine mateate, 3683 
and pseudoephedrine sulfate orał solution, 
3684 

Dexchlorpheniramine maleate, 3685 
orał solution, 3687 
tablets, 3688 

Dexmedetomidine hydrochlonde, 3689 
Dexpanthenol, 3690 
assay (115), 203 
preparation, 3691 
Dextran 
1, 3692 
40, 3694 

40 in dextrose injection, 3696 

40 In sodium chloride injection, 3697 

70, 3697 

70 in dextrose injection, 37C0 
70 in sodium chloride injection, 3701 
high molecular welght, 2350 
Dextrates, 7632 


Dextro calcium pantothenate, 2350 
Dextroamphetamine sulfate, 3701 
capsules, 3702 
tablets, 3703 
Dextromethorphan, 3704 
chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, capsules 
containing at least three of the 
foli owi ng, 2552 

chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, ora! powder 
containing at least three of the 
followtng, 2555 

chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, orał solution 
containing at least three of the 
foKowing, 2557 

chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, tablets 
containing at least three of the 
Following, 2559 
hydrobromide, 3705 
hydrobromide, acetaminophen, 
doxylarmne succinate, and 
pseudoephedrine hydrochlonde orał 
solution, 2567 

hydrobromide, guaifenesin, and 
pseudoephedrine hydrochlonde 
capsules, 4455 

hydrobromide, pseudoephedrine 
hydrochlonde, and carbinoxamine 
maleate orał solution, 5910 
hydrobromide orał solution, 3707 
hydrobromide, acetaminophen, and 
chlorpheniramine maleate tablets, 2561 
Dextrose, 3707 

adeninę solution, anlicoagulant ci tratę 
phosphate, 2834 
anhydrous, 2350 

and do pa minę hydrochlonde injection, 
3866 

excipient, 7634 

and half-strength lactated Ringeds 
injection, 6028 
Injection, 3709 
Injection, alcohol in, 2619 
Injection, bretylium tosylate in, 3049 
injection, bupivacaine hydrochlonde in, 
3067 

injection, dobulamine in, 3843 
injection, magnesium sulfate in, 4953 
injection, potassium chloride In, 5766 
injection and potassium chloride in 
lactated Ringeds, 5769 
injection and sodium chloride injection, 
potassium chloride in, 5767 
injection, tetracaine hydrochlonde in, 6397 
injection, theophylline in, 6423 
injection type 1 and multiple electrolytes, 
3954 

injection type 2 and multiple electrolytes, 
3958 

injection type 3 and multiple electrolytes, 
3961 

and lactated fUnger's injection, 6025 
and lidocaine hydrochlonde injection, 

4852 

and modlfied lactated Ringeds injection, 
6030 

and Ringer's injection, 6021 
and sodium chloride injection, 3709 
solution, anticoagulanl dtratę, 2832 
solution, anticoagulant citrate phosphate, 
2833 
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Diacetylated monoglycerides, 7634 
3 # 3'-Diaminobenz[dine hydrochloride, 2350 
2,3~DiaminQnaphthalene J 2350 
Diatomaceous earth, 2350 
flux-cafdned, 2350 
silan ized, 2350 
Diatomaceous silica 
cakined, 2350, 2387 
Diatrizoate 
megfumine, 3710 
meglumine and diatrizoate sodium 
injection, 3712 

meglumine and diatrizoate sodium 
solution, 3713 
meglumine injection, 3711 
sodium, 3713 

sodium and diatrizoate meglumine 
injection, 3712 

sodium and diatrizoate meglumine 
solution, 3713 
sodium injcctbn, 3715 
sodium solution, 3715 
Diatrizoic add, 3716 
Diaveridine, 2350 
Diazepam, 3717 
capsules, 3718 

extended-release capsules, 3718 
injection, 3719 
tablets, 3720 

Diazobenzenesulfonic add TS r 2414 
Diazoxide, 3720 
capsules, 3721 
injection, 3722 
orał suspension, 3722 
Dibasic 

ammonium ci tratę, 2350 
ammonium phosphate, 2351 
caicium phosphate, anhydrous, 3151 
caicium phosphate dihydrate, 3149 
caicium phosphate tablets, 3152 
potassium phosphate, 2351, 5787 
sodium phosphate, 6200 
Dl benzyl, 23S1 

2, ć-Dibromoqu*nane-chlorimide, 2351 
Dibucaine, 3723 
cream, 3724 
hydrochloride, 3725 
hydrochloride injection, 3725 
ointment, 3724 
Di bu tyl 

phthalate, 2351, 7635 
sebacate, 7635 
Dibutylamine, 2351 
Dibutylammonium phosphate, 2351 

1.3- Dicaffeoylquinic add, 7351 
Dichloraiphenazone, 3726 

isometheptene mu ca te and 
acetamlnophen capsules, 4692 
Dichloroacetic add, 2351 

2.5- Dichbroaniline, 2351 

2.6- Dichloroaniline, 2351 
o-Dichbrobenzene, 2351 
Dkhlorodifluoromethane, 7636 
1,2-Dichloroethane, 2351 
Dichlorofluorescein, 2351 

TS, 2414 

Dichbrofluoromethane, 2351 
2 # 6-DichIoroEndophenol sodium, 2351 
Dichloromethane, 2351 

2.4- Dichbro-l-naphthoi, 2352 

2.6- Dichlorophenol-indophenol sodium, 
2351, 2352 

Dkblorophenol-indophenof solution, 
standard, 2425 


2,6-D ic h f or oq u rn one-c h bri m ide, 2352 
DichlorotetrafluoroeLhane, 7637 
Dichlorphenamide, 3726 
tablets, 3727 
Diclazuril, 3728 
Diclofenac potassium, 3729 
tablets, 3730 
Diclofenac sodium, 3731 
and misoprostol delayed-release tablets, 
3736 

delayed-release tablets, 3732 
extended-release tablets, 3734 
Dlcloxadllin sodium, 3739 
capsules, 3741 
for orał suspension, 3742 
Dicyclohexyl, 2352 
Dkydohexylamine, 2352 
Dicyclohexyl phthalate, 2352 
Dicyclomine hydrochloride, 3742 
capsules, 3743 
injection, 3744 
orał solution, 3744 
tablets, 3745 
Didanosine, 3746 
delayed-release capsules, 3747 
for orał solution, 3749 
tablets for ora! suspension, 3750 
Dienestrof, 3751 
cream, 3751 


Dietary supplements 

N-ac ety Igi u co sarninę, 6781 
Ademetbnine disulfate tosylate, 6783 
t-Alanyl-L-głutarninę, 6784 
Andrographis, 6793 
An dróg rap his, powdered, 6795 
Andrographis extraet, powdered, 6797 
Arginlne capsules, 6798 
Arginine tablets, 6799 
Ashwagandha root, 6800 
Ashwagandha root extract, powdered, 
6804 

Ashwagandha root, powdered, 6802 
Astaxanthin esters, 6810 
Astragalus root, 6812 
Astragalus root dry extract, 6817 
Astragalus root powder, 6815 
Aztec marigold zeaxanthfn extract, 6819 
Bacillus subtifis subsp, subtilis 
menaquinone-7 extract, 7101 
Bacopa, 6821 
Sacopa, powdered, 6822 
Bacopa extract, powdered, 6824 
Banaba leaf, 6825 
Banaba leaf dry extract, 6828 
Banaba leaf powder, 6827 
Beta carotene preparatbn, 6830 
Beta glucan, 6831 
Bilberry extract, powdered, 6834 
Black cohosh, 6836 
Black cohosh, powderec, 6838 
Black cohosh extract, powdered, 6840 
Black cohosh tablets, 6843 
Black pepper, 6845 
Powdered black pepper extract, 6849 
Powdered black pepper, 6847 
Borage seed oil H 6850 
Borage seed oil capsules, 6851 
Boswellia serrata, 6852 
Boswellia. serrata extract, 6853 
Caicium dtrate tablets, 6855 


C a Id u m l- 5 -methy I te trah yd rof o Ea te 
ca psu i es, 6860 

Caicium L-5 -methy I te tra h yd rofo la te ta bl ets, 
6861 

Caicium and vitamin D with minerais 
tablets, 6864 

Caicium with vitamin D tablets, 6863 
Cat's daw, 6868 
Cat's claw capsules, 6872 
Cat's daw extract, powdered, 6871 
Cat's daw, powdered, 6869 
Cat's claw tablets, 6874 
C entella asiotica, 6875 
Centelia asiatica , powdered, 6877 
Centelia asiatica extract, powdered, 6878 
Centelia ostatka triterpenes, 6880 
Chamomile, 6881 
Chastę tree, 6883 
Chaste tree, powdered, 6885 
Chaste tree extract, powdered, 6886 
Chtnese salvia, 6892 
Chinese saJvia, powdered, 6894 
Cholinę bitartrate, 6896 
Cholinę chbrfde, 6898 
Chondroitin sulfate sodium, 6899 
Chondroitin sulfate sodium, shark, 6903 
Chondroitin sulfate sodium tablets, 6902 
Chromium picolinate, 6906 
Chromium picolinate tablets, 6907 
Citrulline, 6907 
Clover, red, 7141 
Cbver, powdered red, 7143 
Clover extract, powdered red, 7145 
Clover tablets, red, 7147 
Cod liver oil capsules, 6908 
Cohosh, black, fluidex traci, 6842 
Cranberry lig u id preparatbn, 6911 
Crypthecodinium cohnii oil, 6912 
Crypthecodinium cohnii oil capsules, 6914 
Curcuminoids, 691 7 
Curcuminoids capsules, 6918 
Curcuminoids tablets, 6919 
Diosmin, 6922 
Echinacea ongustifolio, 6923 
Echinacea angustifalia, powdered, 6926 
Echinacea angustifolia extract, powdered, 
6928 

Echinacea palłida , 6931 
Echinacea paflida, powdered, 6933 
Echinaceo pallida, powdered, extract 6935 
Echinacea purpurea aerial parts, 6937 
Echinacea purpurea , powdered, 6942 
Echinacea purpurea, powdered, extraci, 
6944 

Echinacea purpurea root, 6940 
Eleuthero, 6947 
Eleuthero, powdered, 6948 
Eleuthero ex traci, powdered, 6950 
Evening primrose oil, 6951 
£vening primrose oil capsules, 6952 
Fenugreek seed, 6953 
Fenugreek seed powder, 6955 
Fenugreek seed powdered extract, 6958 
Feverfew, 6960 
Feverfew, powdered, 6961 
Fish oil contabing omega-3 actds, 6962 
Fish oil contamlng omega-3 acfds capsules, 
6965 

Fish oil contaming omega-3 acids delayed- 
release capsules, 6968 
Flax seed oil, 6969 
Flax seed oil capsules, 6969 
Forskohlii, 6970 
Powdered forskohlii, 6972 
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Diet a ty supplements (continued) 
Canoderma lucidum fruiting body, 6974 
Canoderma lucidum fruiting body powder, 
6978 

Gardnia cambogia, 6981 
Gardnia cambogia, powdered, 6982 
Gardnia hydroxyd tratę extract, powdered, 
6983 

Gardnia indica, 6984 

Gardnia indica, powdered, 6986 

Garlk, 6987 

Garlk, powdered, 6989 

Garlic extract, powdered, 6991 

Garlic fluidextract, 6992 

Garlic delayed-release tablets, 6993 

Ginger, 6995 

Ginger, powdered, 6997 

Ginger capsules, 7001 

Ginger tincture, 6999 

Gśnicgo, 7003 

Ginkgo extract, powdered, 7005 
Gtnkgo capsules, 7008 
Ginkgo tablets, 7010 
Ginseng, American, 6786 
Ginseng, American, capsules, 6790 
Ginseng, American, powdered, 6787 
Ginseng, American extract, powdered, 

6789 

Ginseng, American, tablets, 6792 
Ginseng, Asian, 6805 
Ginseng, Aslan, powdered, 6807 
Ginseng, As tan extract, powdered, 6808 
Ginseng, Asian, tablets, 6809 
Glucosamine and chondroitin sulfate 
sodium tablets, 7012 
Glucosamine hydrochbride, 7014 
Glucosamine tablets, 7014 
Gfucosamine sulfate potassium chlortde, 
7015 

Glucosamine sulfate sodium chloride, 7016 
Glucosamine and methylsulfonylmethane 
tablets, 7017 

Glucosamine, chondroitin sulfate sodium, 
and methylsulfonylmethane tablets, 

7019 

Glutamic acid, 7021 
Clutathione, 7022 
Gyeyf-L-glutaminę, 7023 
Giycyl-L-tyrosine, 7024 
Goldenseal, 7026 

Go Id en seal extract, powdered, 7029 
Goldenseal, powdered, 7027 
Grapę seeds oligomeric proanthocyanidins, 
7030 

Green tea extrart, deraffpinated, 
powdered, 7032 
Guggul, 7034 

Guggul extract, native, 7035 
Guggul extract, purtfied, 7036 
Guggul tablets, 7037 
Gymnema, 7038 
Gymnema extract, native, 7041 
Gymnema, powdered, 7040 
Gymnema extracl, purlfied, 7042 
Hawthorn feaf with flower, 7044 
Hawlhorn leaf with flower, powdered, 

7046 

Hesperidrn, 7048 

Holy basił leaf, 7049 

Holy basif feaf powdered, 7051 

Holy ba sil leaf extract, powdered, 7053 

Horse chestnut, 6888 

Horse chestnut, powdered, 6889 

Horse chestnut extrach powdered, 6891 


Japanese honeysuckfe flower, 7055 
lapanese honeysuckle flower dry extract, 
7058 

lapanese honeysuckle flower powder, 7060 
Kriff oil capsules, 7066 
Kriff oil delayed-release capsules, 7069 
Licorice, 7072 
Licorice, powdered, 7073 
Licorice extract, powdered, 7074 
Ground limestone, 7075 
Upoić acid, alpha, 7076 
Upoić add capsules, alpha, 7077 
Li poić acid tablets, alpha, 7078 
Lutein, 7078 
Lute i n capsules, 7079 
Lute i n preparation, 7080 
Lycopene, 7081 
Lycopene preparation, 7083 
Łysinę hydrochloride tablets, 7087 
Malabar-mjt-tree, leaf, 7087 
Malobar-nut-tree, leaf, powdered, 7089 
Malabar-nut-tree, leaf extract, powdered, 
7090 

Maritlme pine, 7091 

Marltime pine extract, 7092 

Melatonin, 7094 

Melatonin tablets, 7095 

Menaquinone-7, 7096 

Menaquinone-7 capsules, 7097 

Menaquinone-7 preparation, 7098 

Menaquinone-7 tablets, 7100 

Methylcobalamin, 7102 

Methylcobalamin tablets, 7103 

Methylsulfonylmethane, 7104 

Methylsulfonylmethane tablets, 7105 

Milk thistle, 7106 

Milk thrstle, powdered, 7107 

Milk thistle extract, powdered, 7109 

Milk thistle capsules, 7110 

Mtlk thistle tablets, 7112 

Minerals capsules, 711 3 

Minerals tablets, 7121 

Northern schisandra fruit, 7184 

Northern schisandra fruit dry extract, 7185 

Northern schisandra fruit powder, 7187 

Omega-3 adds trigfycerides, 7128 

Phyltanthus amarus, 7 131 

Phytbnthus amarus, powdered, 7133 

Potassium ci tratę tablets, 7134 

Powdered Rhodiola rosea , 7151 

Powdered Rhodiola rosea extract, 7152 

Powdered rosę mary, 7161 

Pygeum extract, 7136 

Quercetin, 7140 

Rhodiola rosea, 7149 

Rhodiola rosea capsules, 7155 

Rhodiola rosea tablets, 7157 

Rhodiola rosea tincture, 7154 

Ribose, 7159 

Rosemary, 7160 

Rosemary leaf dry aqueous extract, 7163 
Rutin, 7164 

St. John's wort flowering top, 7166 
St, John's wort flowering top dry extract 
capsules, 7172 

St. John's wort flowering top extract, dry, 
7169 

St JohrTs wort flowering top powder, 

7168 

St JohrTs wort flowering top dry extract 
tablets, 7173 
Saw palmetto, 71 75 
Saw palmetto, powdered, 7177 
Saw oalmetto cansules, 7181 


Schizochytrium oil, 7189 
Schizochytrium oil capsules, 7191 
Selenomethionine, 7194 
Sodium ferrous citrate, 7195 
Soy isof!avones capsules, 7t 98 
Soy isoflavones extract, powdered, 7196 
Soy i$oflavones tablets, 7200 
Spimlina, 7201 
Splrulina tablets, 7205 
Stinging neLtle, 7208 
Stinging nettle extract, powdered, 7211 
Stinging nettle, powdered, 7210 
Tienchi ginseng root and rhizome, 7213 
Tienchi ginseng root and rhizome dry 
extract capsules, 7223 
Tienchi ginseng root and rhizome dry 
extract, 7221 

Tienchi ginseng root and rhizome powder, 
7216 

Tienchi ginseng root and rhizome powder 
Ldpsules, 7218 

Tienchi ginseng root and rhizome dry 
extract tablets, 722 5 

Tienchi ginseng root and rhizome powder 
tablets, 7219 

Toma to extract containing lycopene, 7084 
Turmeric, 7228 
Turmeric, powdered, 7230 
Turmeric extract, powdered, 7 232 
Ubidecarenone, 7233 
Ubidecarenone capsules, 7234 
Ubidecarenone tablets, 7235 
Ublguinol, 7236 
Ubtguinol capsules, 7237 
Valerian, 7238 
Valerian, powdered, 7240 
Valerian extract, powdered, 7241 
Valerian Labiets, 7244 
Valerian tincture, 7243 
Vlnpocetine, 7245 
Vinpocetine capsules, 7247 
Vinpocetine tablets, 7247 
Vitamin A orał liquid preparation, 6701 
Vitamins capsules, oil- and water-solubte, 
7290 

Vitamins with minerals capsules, oil- and 
water-soluble, 7336 
Vitamrns with minerals capsules, water- 
soluble, 7423 

Vitamins with minerals orał solution, water- 
soluble, 7443 

Vitamins with minerals tablets, oil- and 
water-soluble, 7375 
Vitamins with minerals tablets, water- 
soluble, 7451 

Vjtamins tablets, orf- and water-soluble, 
7318 

Vitamins capsules, oil-soluble, 7248 
Vitamins capsules, water-soluble, 7400 
Vitamins with minerals orał solution, oil- 
and water-soluble, 7361 
Oil-solubłe vitamim with minerals capsules, 
7265 

Oil-soluble vitamins with minerals orał 
solution, 7275 

Oil-soluble v i tam i ns with minerals tablets, 
7280 

VRamins orał solution, oil- and water- 
soluble, 7309 

Oil-soluble vitamim orał solution, 7255 
Vitamms tablets, oil-soluble, 7258 
Vitamins tablets, water-soluble, 7412 
meso-Zeaxanthin, 7470 
m^n-7eaxanfhin om na ra Non 7471 
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Zinc citrate tablets, 7474 
Zinc and vitamin C lozenges, 7475 


Diethanolamine, 7638 
Dtethylamine, 2352 
Diethylamme phosphate, 2352 
N,N- Diethylanilinę, 2352 
Diethylcarbamazine citrate, 3752 
tablets, 3753 
Diethylene glycoi, 2352 
monoethyl ether, 7640 
stearates, 7642 
succinate polyester, 2352 
Di(ethylene glycol) methyl ether, 2352 
Diethyienetriamine, 2352 
Dł(2~ethylhexy))phthafate, 2352 
Diethyl phthalate, 7639 
Diet hylp rop tan hydrochioride, 3753 
tablets, 3754 

Diethyl pyro carbonate, 2352 
Diethyl sebacate, 7639 
Diethylstilbestrol, 3755 
mjection, 3756 
tablets, 3756 
Diethyl sulfone, 2352 
Diethyltoluamide, 3757 
topkaf solution, 3757 
Dtflorasone diacetate, 3758 
cream, 3759 
ointment, 3759 
Diflunisal, 3759 
tablets, 3760 
Digitalis, 3761 
capsules, 3763 
powdered, 3762 
tablets, 3763 
Digitontn, 2352 
Digitoxin, 3764 
Injection, 3764 
tablets, 3765 
Digoxigenin, 2352 
Dfgoxin, 3766 
injection, 3767 
orał sol u bon, 3768 
tablets, 3768 

DihydrocodeJne bltartrate, 3769 
aspirin and caffeine capsules, 2881 
Dlhydroergotamlne mesylate, 3770 
injection, 3771 

24,25-Dlhydrolanosterol, 2352 
Dihydfoquinidine hydrochioride, 2353 
Dihyrimqninine, 7353 
D i hydro strepto myci n 
injection, 3773 
sulfate, 3771 
sulfate boluses, 3 772 
sulfate, penidllin G procaine, 
chlorphentramine maleate, and 
dexamethasone tnjectable suspension, 
5612 

sulfate and penicilltn G procaine injectabfe 
suspension, 5611 
sulfate and penidllin G procaine 
intramammary rnfusion, 5611 
sulfate, penidllin G procaine, and 

prednisolone injectabie suspension, 5614 
Dihydrotachysterof, 3773 
capsules, 3773 
orał solution, 3774 
tablets, 3 774 
Dihydroxyacetone, 3775 


Di hy droxyaiu minum 
aminoacetate, 3775 
aminoacetate magma, 3776 
sodium carbonate, 3776 
sodium carbonate chewable tablets, 3778 

2.5- Dihydroxy benzole acid, 2353 
2,7-Dihydroxynaphthalene, 2353 
2,7‘Dihydroxynaphthalene TS, 2415 

4,5 - Di hy droxy- 3-(p-s ulf opheny I azo)-2,7- 
napthalenedisuifonic acid, trisodium salt, 
2407 

Di i odofiuo rescern, 2353 
TS, 2415 

Diisodecyl phthalate, 2353 
Diisopropanolamlne, 7643 
Diisopropyl ether, 2353, 2357, 23 66 
D i iso pro pyl a ml ne, 235 3 
Diisopropylethyiamine, 2353 

1.2- D*iinoleoyl-3-oleoyl-rac-glycerol, 2353 

1 # 2-Diimoleoyi-3-palmitoyl-raC'glycerol # 2353 
Ditoxanide furoatc, 3778 
Diltiazem hydrochioride, 3779 
extended-release capsules, 3780 
orał solution, 3784 
orał suspension, 3785 
tablets, 3786 
Diluted 

acetk acid, 2353, 7497 
alcohol, 2353 
hydrochlorit acid, 2353 
lead subacetate TS, 2415 
nitric add, 2353 
sulfuric add, 2353 
Drmenhydrinate, 3787 
injection, 3788 
orał solution, 3789 
tablets, 3790 
Dimercaprol, 3791 
mjection, 3791 
Dimethicone, 7643 
viscosity 500 centistokes, 2354 

2.5- Dimethoxybenzaldehyde, 2354 

1.2- Dimethoxyethane, 2354 
Dime!hoxymethane, 2354 

(3,4- Dl methoxyp he ny I) -aceto n i tri le, 2354 
Di methyl 
phthalate, 2354 
sulfone, 2354 

sulfoxide, 2354, 2371, 3792 
sulfoxfde gel, 3792 
sulfoxide irrigation, 3793 
sulfoxide topical solution, 3793 
su!foxide spectrophotometric grade, 2354 
W,W-Dimethylacetamide, 2354 
p-DEmethyiaminoazobenzene, 2354 
p^Dimethylammobenzaldehyde, 2354 
TS, 2415 

p- Di m ethy I a mi n oci n na m a I d e hy de, 2354 
2-Dimethylaminoethyl methacrylate, 2354 
Dimethylaminophenol, 2354 
Dlmethylamline <223), 287 

2.6- Dimethylanillne, 2354 
N,N-Dimethyłaniline, 2354 

3.4- D i m e th y I ben zoph e nonę, 2355 

5.5- DimethyM ,3-cydohexanedione, 2355 
N, N-Dimethyl decyl aminę, 2355 

1.5- Dimethyl-l ,5-diazaundecamethyiene 
polymethobromide, 2355 

N,N- D i m e thyI d ode cy] amin e- N- o xi de, 2 355 
D i methyl ethyI (3 - hyd ro xy p h e ny l)a m m on 1 u m 
chloride, 2355 
Dimethylformamide, 2355 
N,N-Dimethylformamide diethyl acetal, 2355 
1 ^-Dimethyl^-imidazolidinone, 2355 


N,N-Dimethyl-1 maprithylamine, 2355 
N,N-Dimethyloctylamine, 2355 

2.5- Di methyl ph en o I, 2355 

2.6- Dimethylphenof, 2355 

3.5- Dimethyiphenol, 2355 
3-(4,5~Dimethylthlazol-2-yl)-2,5-diphenyl 

letrazolium brom i de, 2355 
Dimethyltin dibromide, 2355 
N, N- D i m ethy l-p-ph eny len ed ia minę 
dihydrochloride, 2355 
m-Dinitrobenzene, 2355 

3.5- Dinitrobenzoyl chloride, 2355 

2.4- Ds n i troć h 1 o ro benzen e, 2356 

2.4- Dinitrofluorobenzene, 2356 

2.4- Dinitrophenylhydrazine, 2356 
Dlnitrophenylhydrazine TS, 2415 
Dinoprost tromethamine, 3794 

injection, 3795 
Di no pros tonę, 3796 
Dioctyl sodium sulfosuccinate, 2356 
Diosmrn, 6922 
Dioxane, 2356 
Dioxybenzone, 3797 
and oxybenzone cream, 3797 
Diphenhydramine 
citrate, 3798 

citrate and acetaminophen tablets, 2569 
citrate and ibuprofen tablets, 3799 
hydrochioride, 3802 
hydrochioride, acetaminophen, and 
pseudoephedrine hydrochioride tablets, 
2570 

hydrochioride capsules, 3803 
hydrochioride mjection, 3805 
hydrochioride orał solution, 3806 
hydrochioride and ibuprofen capsules, 
3808 

and phenylephrine hydrochioride tablets, 
3810 

and pseudoephedrine capsules, 3813 
Diphenoxylate hydrochioride, 3814 
and atropinę sulfate orał solution, 3815 
and atropinę sulfate tablets, 3816 
Dlphenyl ether, 2356, 2357, 2378 
Di ph eny laminę, 2356 
TS, 2415 

Diphenylborinic acid, ethanolamine ester, 
2331, 2356 

Diphenylcarbazide, 2356 
Diphenylcarbazone, 2356 
T5, 2415 

2,2-Diphenylglycine, 2356 
Diphtheria antitoxm potency testlng for 
human immune globulins (162), 239 
Dipic ryła minę, 2356 
Dtpivefrin hydrochioride, 3817 
ophthalmfc solution, 3819 
Di propyl phthalate, 2356 
Dipyridamole, 3820 
injection, 3820 
orał suspension, 3821 
tablets, 382 2 
4,4 I -Dipyridyl, 2356 
a,a'-Dipyridyl, 2356 
Direct red 80, 2386 
Dirithromycin, 3823 
delayed-release tablets, 3824 
Disinfectants and antiseptEcs (1072), 1212 
Disintegration 
(701), 584 

and dis solution of dietary supplements 
(2040), 2270 
Pisodium 

chromotropate, 2356 
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Disop-Enoxa M 9 


Disopyramide phosphate, 3825 
capsules, 3825 

extended-release capsules, 3826 
Dissofution (711), 588 

The dissolution procedurę: development and 
validation (1092), 1296 
Oistilling rangę <721), 598 
Disulfiram, 3827 
tablets, 3827 

5,5'-Dithiob!s (2-nitrobenzoic actd), 2356 
Dithiothrertal, 2356 
Dithizone, 2356 
T5, 2415 

Divatproex sodium, 3828 
delayed-release capsules, 3828 
delayed-release tablets, 3831 
extended-release tablets, 3832 
Do bu ta minę 

in dextrose injection, 3843 
hydrochloride, 3840 
Injection, 3841 
for injection, 3842 
Docetaxel, 3844 
injectron, 3846 
Docusate 
calcium, 3848 
cakium capsules, 3849 
potassium, 3850 
potassium capsules, 3851 
sodium, 3852 
sodium capsules, 3853 
sodium and ferro u s fu ma ratę extended- 
release tablets, 4170 
sodium solution, 3853 
sodium syrup, 3854 
sodium tablets, 3855 
1-Dodecanol, 2356 
Dodecyl 
alcohol, 2356 
lithium sulfate, 2356 
sodium sulfonate, 2356 
3-( Dodecyl dimethy I a m m onio) 
propanesuffonate, 2356 
Dodecyltriethylammonium phosphate, 0,5 
M, 2357 

Dodecyltrimethylammonium bromide, 2357 
Dofetilide, 3855 
Doiasetron mesylate, 3856 
oraf solution, 3858 
ora! suspension, 3858 
Donepezil hydrochloride, 3859 
tablets, 3861 

orally disintegrating tablets, 3863 
Dopamine hydrochloride, 3865 
and dextrose injection, 3866 
injection, 3865 
Dorzolamide 

Hydrochloride and timolol maleate 
ophthalmic solution, 3869 
Dorzolamide hydrochloride 
ophthalmic solution, 3868 
Dorzolamide hydrochloride, 3867 
Doxapram hydrochloride, 3872 
injection, 3873 
Doxazosin mesylate, 3874 
tablets, 3876 

Doxepin hydrochloride, 38 77 
capsules, 3878 
orał solution, 3879 
Doxercalciferol, 3880 
Doxorubicin hydrochloride, 3882 
injection, 3884 
for injection, 3885 
Doxycyclrne, 3887 


capsules, 3888 

extended-release capsules, 3889 

hydate, 3896 

hycla te capsules, 3897 

hydate delayed-release capsules, 3899 

hyclate tablets, 3900 

hydate delayed-release tablets, 3902 

for injection, 3891 

for orał suspension, 3892 

tablets, 3893 

Doxycycline compounded, veterinary orał 
suspension, 3895 
Doxylamine succinate, 3906 
acetami nophen, dextro m e .ho rph a n 
hydro brom i de, and pseudoephedrine 
hydrochloride orał solution, 2567 
orał solution, 3906 
tablets, 3907 
Drabkin's reagent, 2357 
Dragendorffs T5, 2415 
Dricd pcptone, 235 7 
Dronablnol, 3907 
capsules, 3908 
Dronedarone 
hydrochloride, 3909 
tablets, 3910 
Droperidol, 3912 
injection, 3912 
Drospirenone, 3913 
and ethinyl estradiol tablets, 3916 
Drug reiease (724), 600 
Dry heat depyrogenation <1228.1), 1795 
Dry heat sterilization <1229.8;, 1840 
Duloxetine 

defayed* reiease capsules, 3919 
Du!oxetine hydrochloride, 3922 
□listing powder, absorbable, 3926 
Dutasteride, 3924 
Dyclonine hydrochloride, 3926 
gel, 3927 

top i cal solution, 3927 
Dydrogesterone, 3928 
tablets, 3928 
Dyphylline, 3929 

and guaifenesin orał solutioi, 3931 
and guaifenesin tablets, 3932 
injection, 3929 
orał solution, 3930 
tablets, 3930 


E 


Earth, chromatographic, sflanized, acid-base 
washed, 2357 
Ecamsule 
solution, 3933 
Echinacea 
angustifolia, 6923 
angustifolia* powdered, 6926 
angustifolia extract, powdered, 6928 
palHda* 6931 
palfida, powdered, 6933 
palHda extract, powdered, 6935 
purpurea aerial parts, 6937 
purpurea, powdered, 6942 
purpurea root, 6940 
purpurea extract, powdered, 6944 
Echothiophate 
iodtde, 3935 - 

iodide for ophthalmic sotutlcm, 3936 


Edetate 

calcium disodium, 3938 
caldum disodium injection, 3939 
disodium, 2356, 2357, 3940 
disodium injection, 3941 
disodium TS, 2415 

disodium, twentieth-molar (0.05 M), 2425 
Edetate disodium 
0.01 M TS, 2415 
Edetic add, 2357, 7645 
Edrophonium 
chloride, 3941 
chloride injection, 3941 
Efavirenz, 3942 
capsules, 3945 
Tablets, 3947 
Egg phospholrpids, 7646 
n-Eicosane, 2357 
Eicosanol, 2357 

Elastomeric closures for injeetiom (381), 326 
Electiofytei 

and dextrose injection type 1, multiple, 
3954 

and dextrose injection type 2, multiple, 
3958 

and dextrose injection type 3, multiple, 
3961 

and polyethylene glycol 3350 for orał 
solution, 5748 

injection type 1, multiple, 3949 
injection type 2, multiple, 3952 
Ełemental contaminants in dietary 
supplements (2232)* 227 8 
Ełemental impurities—Hm i ts (232), 295 
Ełemental impurities—procedures (233), 298 
Elements 

injection, tracę, 3964 
Eieuthero, 6947 
extract, powdered, 6950 
powdered, 6948 


Elixir 

Aromatic, 7521 

Senzaldehyde, compound, 7530 
Dexamethasone, 3671 
Fluphenazine hydrochloride, 4271 
Hyoscyamine sulfate, 4550 


£lm, 3965 
Emedastine 
di fu ma ratę, 3966 
ophthalmic solution, 3966 
Emetine hydrochloride, 3967 
injection, 3968 
Enafapril maleate, 3969 
and hydrochlorothiazide tablets, 3973 
tablets, 3971 
Enalaprilat, 3975 
injection, 3976 
Enalaprrl maleate 
orał suspension, 3970 
Enafapril maleate compounded, veterinary 
orał suspension, 3970 
Endotoxrn indicator for depyrogenation, 
3977 

Endotoxin indfcators for depyrogenation 
(1228.5), 1803 
Enflurane, 3978 
Enoxaparin sodium, 3979 


ndex 
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Enrofloxacin, 3984 

£nrofloxacin compounded, veterinary 
orał suspension, 3986 
Ensulizole, 3987 
Entacapone, 3987 
tablety 3988 
Entecavir f 3990 
tablets, 3992 
Enzacamene, 3993 
E nzy ma tic ally-hy drolyzed 
carboxymethylcellulose sodium, 7581 
Enzymes used as ancillary materia Is in 
pharmaceutical manufacturing <89), 177 
Eostn Y, 2357, 2407 
TS, 2415 
Ephedrine, 3994 
hydrochloride, 3995 
hydrochloride, theophylline, and 
phenobarbitai tablets, 6424 
sulfate, 3996 
sulfate capsules, 3996 
sulfate injection, 3997 
sulfate nasal solution, 3998 
sulfate orał solution, 3998 
Eplandrosterone, 2357 
4-Epianhydrotetracydine <226), 288 
1 5-Epicarboprost, 2357 
Epinephrine, 3998 

and artkaine hydrochloride injection, 2864 
assay (391), 33 T 
bitartrate, 4002 

bitartrate inhalation aerosol, 4002 
bitartrate ophthalmic solution, 4003 
bilarLrate for ophthalmic solution, 4004 
and bupivacaine hydrochloride injection, 
3068 

and cocaine and letracaine hydrochforides 
topical solution, 3542 
tnhafation aerosol, 3999 
inhalation solution, 4000 
Injection, 4000 

and fldocaine hydrochloride Injection, 

4853 

nasal solution, 4001 
ophthalmic solution, 4001 
and prilocaine injection, 5828 
and procaine hydrochloride injection, 5843 
Epmephryl borate ophthalmic solution, 4004 
Epirubicin hydrochloride, 4005 
injection, 4006 

Epitetracydine hydrochloride, 4007 
Eprinomectin, 4009 
Equilenin, 2357 
Equilin, 4011 
Ergocalciferol, 401 T 
capsules, 4013 
orał solution, 4014 
tablets, 4015 
ct-Ergocryptine, 2357 
Erg ol o id mesy I a tes, 4015 
capsules, 4016 
orał solution, 401 7 
sublingual tablets, 4019 
tablets, 4018 

Ergonovine maleate, 4019 
injection, 4020 
tablets, 4021 

Ergotaminę tartrate, 4022 
and caffeine suppositories, 4026 
and caffeine tablets, 4027 
inhalation aerosol, 4023 
injection, 4024 
sublingual tablets, 4026 
tablets, 4025 


Eriochrome 
blade T, 2407 
blacfc TS, 2415 

black T-sodium chloride indicator, 2357, 
2408 

bfack T trituration, 2407 
cyanine R, 2357 
cyanine TS, 2415 
Erylhorbic and, 7647 
Erythritol, 7648 
Erythromycin, 4030 
and benzoyl peroxtde topical gel, 4038 
delayed-release capsules, 4032 
estolate, 4038 
estolate capsules, 4039 
estolate and sulflsoxazole acetyl orał 
suspension, 4040 
estolate orał suspension, 4039 
estolate for ora! suspension, 4040 
estolate tablets, 4040 
ethylsucdnate, 4041 
ethylsucdnate injection, 4043 
ethylsucdnate, sterile, 4043 
ethylsucdnate and $ulflsoxazole acetyl for 
orał suspension, 4046 
ethylsucdnate orał suspension, 4043 
ethylsuccinate for orał suspension, 4044 
ethylsuccinate tablets, 4044 
topical gel, 4032 
gluceptate, sterile, 4047 
injection, 4033 
intramammary infuslon, 4033 
lactobionate for injection, 4047 
lactobionate, sterile, 4048 
ointment, 4033 
ophthalmic ointment, 4034 
pledgets, 4036 
topical solution, 4036 
stearate, 4048 
stearate tablets, 4049 
Lablets, 4036 

delayed-release Lablets, 4037 
Erythropoietin bloassays (124), 21 3 
Escin, 2357 
Bdtalopram 
orał solution, 4050 
Esc i ta lop ram oxalate, 4054 
Escitalopram 
tablets, 4052 

Es molo I hydrochloride, 4056 
Esomeprazole magnesium, 4057 
delayed-release capsules, 4059 
Estazolam, 4061 
tablets, 4062 
Estradiol, 4063 
vaginal cream, 4064 
vaginal inserts, 4065 
transdermaf system, 4067 
tablets, 4070 
benzoate, 4073 
cypionate, 4075 
cypionate injection, 4075 
and norethindrone acetate tablets, 4071 
valerate, 4076 
valerate injection, 4077 
Estriol, 4078 
Estrogen s 
conjugated, 4079 
esterified, 4083 
tablets, conjugated, 4081 
tablets, esterified, 4085 
Estrone, 4086 
Injectable suspension, 4086 
Estropipate, 4087 


vaginal cream, 4088 
Eszopiclone, 4090 
tablets, 4091 

Ethacrynate sodium for injection, 4093 
Ethacrynic add, 4094 
tablets, 4094 

Ethambutol hydrochloride, 4095 
rifampin, isoniazid, and pyradnamide 
tablets, 6013 
tablets, 4096 
EthanesulFonic acid, 2357 
Ethchlorvynol, 4097 
capsules, 4098 
Ether, 2357, 4099 
absolute, 2327, 2357 
diphenyl, 2357 
isopropyl, 2357 

nony! phenyl poły et hy len e glycol, 2357 
peroxide-free, 2357 
Ethidium bromide, 2357 

Ethinyl estrad iol, 4100 
and desogestrel tablets, 3663 
and drospirenone tablets, 3916 
and ethynodiol diacetate tablets, 4110 
and Ievonorgeslrel tablets, 4837 
and norethindrone acetate lablets, 5387 
and norethindrone tablets, 5384 
and norgestimate tablets, 5393 
and norgestrel tablets, 5396 
tablets, 4100 

Ethiodized oil injection, 4102 
Ethionamide, 4103 
Lablets, 4103 
Ethopabate, 4104 
Eth0Suximide, 4105 
capsules, 4105 
orał solution, 4106 
Ethotoin, 4107 
tablets, 4108 

4 f -Ethoxyacetophenone, 2357 
2‘Ethoxyethanol, 2358 
Ethyl 

acetate, 2358, 7649 
acrylate, 2358 

aeryiate and met ha ery lic acid copolymer, 
7756 

acrylate and methacrylic acid copolymer, 
partially-neutralized, 7760 
acrylate and methyl methacrylate 
copolymer dispersion, 7650 
alcohol, 2358 
arachidate, 2358 
benzoate, 2358 
chloride, 4109 
cyanoacetate, 2358 
ether, 2357, 2358 

ether, anhydrous, 2327, 2357, 2358 

maltol, 7651 

oleate, 7652 

salicylate, 2358 

vanilfin, 7653 

2*Ethylaminopropiophenone hydrochloride, 
2358 

4~Ethyfbenzaldehyde, 2358 
Ethylbenzene, 2358 
Ethylcellulose, 7653 
aqueous dispersion, 7654 
dispersion type b, 7655 
Ethylene 

di chloride, 2351, 2358 
glycol, 2358 

glycol, diethylene glycol, and triethylene 
glycol in ethoxy(ated substances (469), 
384 
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Ethylene (continued) 
glycal stearates, 7661 
glytol and vinyl a I co hol graft copolymer, 
7658 

oxide and dioxane <228), 290 
oxide in methylene chlorlde (50 mg/mL), 
2358 

Ethylenedlamine, 2358, 4109 
N-Ethylmalelmide, 2358 
2-Ethyl-2-methylsucdrvic acid, 2358 
Ethylparaben, 7661 
Ethylparaben sod i u m, 7662 
l-EthylguinaJdinium iodide, 2359 
EthynodEol diacetate, 4110 
and ethtnyl estradiol tablets, 4110 
and mestranol tablets, 4111 
Etidronate drsodium, 4112 
tablets, 4113 
Etodolac, 4114 
capsules, 4115 
tablets, 4116 

extended-release tablets, 4116 
Etomidate, 4118 
injection, 4119 
Etoposlde, 4120 
capsules, 4122 
injection, 4123 
Eucalyptol, 4125 
Eucalyptus oil, 7663 
Eugenol, 4125 

Evaluation of plastic packaging Systems and 
their ma te hals of constructlon with respect 
to their user safety impact (1661), 2012 
Evaluation of the inner surface durablfity of 
glass containers (1660), 2007 
Evenfng primrose oil, 6951 
capsules, 6952 

Extipient biologie a! safety evatuation 
guidetines (1074), 1217 
Excipient performance <1059), 1143 
Exripients 

US? and NF, listed by eategory, 7485 
Exemestane, 4126 
Expert committees (2015-2020), xii 
Food Chemicals Codex f xvii 
National Formułaty, xvl 
United States Pharmocopeia, xii 
United States Pharmacopeia and the Dietary 
Supplements Compendium, xvi 
United States Pharmacopeia and USP on 
Compounding , xvK 

Expert Panels for the Coundl of Experts 
Executive Committee, xli 


Extract 

Andrographis, powdered, 6 797 
Ashwagandha root, powdered, 6804 
Astragalus root, dry, 6817 
Aztec Marigold Zeaxanthin Extract, 6819 
Bacitlus subtilis subsp, subtilis 
menaąuinone-Z, 7101 
Bacopa, powdered, 6824 
Banaba leaf, dry, 6828 
Beef, 2336 
Belladonna, 2958 
Belladonna tablets, 2959 
Bilberry, powdered, 6834 
Black cohosh, powdered, 6840 
Black pepper, powdered, 6849 
Boswellia serrato , 6853 
Cascara flurdextract, aromat i c, 3233 


Cascara sag rad a fluidextraet, 3233 
Cat's claw, powdered, 6871 
Centella asiatica, powdered, 6878 
Chaste tree, powdered, 6886 
Ckwer, red, powdered, 7145 
Echinacea angustifolia , powdered, 6928 
Echtnocea patlido, powdered, 6935 
Echinacea purpurea, powdered, 6944 
Eleuthero, powdered, 6950 
Fenugreek seed, powdered, 6958 
Gardn i a hydroxyci tratę, powdered, 6983 
Carlic, powdered, 6991 
Garirc fluidextract, 6992 
Ginkgo, powdered, 7005 
Ginseng, American, powdered, 6789 
Ginseng, Asian, powdered, 6808 
Goldenseal, powdered, 7029 
Green tea, decaffeinated, powdered, 7032 
Guggul, native, 7035 
Guggul, purified, 7036 
Gymnema, native, 7041 
Cymnema, purified, 7042 
Holy basil Jeaf powdered, 7053 
Horse chestnut, powdered, 6891 
japanese honeysuckle flower, dry, 7058 
Licorice, powdered, 7074 
Licorice fluidextract, 7733 
Malabar-nuMree, leaf, powdered, 7090 
Maritime pine, 7092 
Mllk thistle, powdered, 7109 
Northern schisandra fruit, dry, 7185 
Powdered Rhodiota rosea t 7152 
Pygeum, 7136 
Pyrethrum, 5921 
Saw palmetto, 7179 
Senna fluidextract, 6142 
Soy isoflavones, powdered, 7196 
Stmging nettłe, powdered, 7211 
5t. John's wort flowering top, dry, 7169 
Tiencbi ginseng root and rhizome, dry, 
7221 

Tomato, containing lycopene, 7084 
Turmeric, powdered, 7232 
Valerian, powdered, 7241 
Yeast, 2406 


Ezetlmibe, 4127 
tablets, 4129 


F 

F 18 

injection, fludeoxyglucose, 4250 
injection, sodium ffuoride, 4251 
Factor IX complex, 4132 
Factor X,, (activated factor X) for anti-factor 
X, test, 2359 
Famddovrr, 4132 
Fameiclovir compounded 
orał suspension, 4135 
Famotidine, 4136 
injection, 4137 
for orał suspension, 4139 
tablets, 4140 
Fast 

btue B salt, 2359 
blue BB salt, 2359 
green FCF, 2359 
Far harri 766 S 


Fats and fixed oils (401), 332 
FD&C blue no, 1, 2359 
Fehling's solution, 2415 
Felbamate, 4142 
orał suspension, 4143 
tablets, 4145 
Feiodipine, 4146 
extended-release tablets, 4148 
Fenbendazole, 4151 
Fennel oil, 7665 
Fenofrbrate, 4153 
capsules, 4154 
tablets, 4157 

Fenoldopam mesylate, 4159 
Injection, 4160 
Fenoprofen calcium, 4161 
capsules, 4163 
tablets, 4163 
Fentanyl, 4164 
Fentanyl citrate, 4165 
injection, 4166 
Fenugreek seed, 6953 
powdered extract, 6958 
powder, 6955 
Ferric 

ammonium citrate, 2359, 2776 
ammonium citrate for orał solution, 2777 
ammonrum sulfate, 2359 
ammonium sulfate, tenth-normal (04 N), 
2426 

ammonium sulfate 15, 2415 
chloride, 2359 
chloride CS, 2411 
chlortde TS, 2415 
nitrate, 2359 
oxide, 7665 

subsulfate solution, 4166 
sulfate, 2359, 4167 
Ferrocyphen, 2360 
Ferroln TS, 2415 
Ferrosoferric oxide, 7667 
Ferrous 

ammonium sulfate, 2360 
ammonium sulfate, tenth-normal (0.1 N), 
2426 

i urna ratę, 4168 

fum a ratę and docusate sodium extended- 
release tablets, 41 70 
fumarate tablets, 4169 
gluconate, 4171 
gluconate capsules, 4173 
gluconate orał solution, 41 74 
gluconate tablets, 4175 
sulfate, 2360, 4176 
sulfate, dried, 41 78 
sulfate ora! solution, 4177 
sulfate syrup, 41 77 
sulfate tablets, 4178 
sulfate TS, 2415 
sulfate, acld, TS, 2412, 2415 
0,07 N Ferrous ammonium sulfate, 2426 
Ferufic acid, 2360 
Ferumoxides injection, 4180 
Ferumoxsil orał suspension, 4182 
Fetal bovine serum—quality attributes and 
functionality tests (90), 190 
Feverfew, 6960 
powdered, 6961 

Fexofenadine hydrochloride, 4182 
capsules, 4184 

and pseudoephedrine hydrochloride 
extended-release tablets, 4189 
tablets, 4186 

Fibroblast growth factor-2, 2360 
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Fibroblasts 

bilayer synthetk scaffold, eonstruct human, 
3561 

poJygfactin scaffold, eonstruct human, 

3565 

Filgrastlm, 4196 

Filter paper, quantitaUve, 2360, 23 75, 2376, 
2385 

Finasteride, 4201 
tablets, 4201 

Fish oil containing omega * 3 actds, 6962 
capsules, 6965 

delayed-release capsules, 6968 
Flame photometry for reagents, 2325 
Flavoxate hydrochloride, 4202 
tablets, 4204 
Ftax seed oil, 6969 
capsules, 6969 
Flecainide acetale, 4205 
orał suspension, 4206 
tablets, 4207 

Flow Cytometric Enumeration Of CD34-*- 
Ce lis {127), 216 
Ffow cytometry <1027), 876 
FEoxuridine, 4208 
for injection, 4208 
Fluconazole, 4209 
in dextrose injection, 4214 
for orał suspension, 4219 
injection, 4211 

in sodium chlonde injection, 4216 
tablets, 4221 
Ffucytosine, 4222 
capsules, 4223 
orał suspension, 4223 
Ffudarabine phosphate, 4224 
injection, 4226 
for injection, 4228 
Fludeoxyglucose FI 8 injection, 4250 
Fludrocortisone acetate, 4229 
tablets, 4229 
FlumazenEI, 4231 
injection, 4232 
Flumethasone pivalate, 4233 
cream, 4233 
Flunisolide, 4234 
na sal solution, 4235 
Fluntxin megfumine, 4236 
granules, 4237 
injection, 4238 
pastę, 4239 

Fluocinolone acetonide, 4239 
cream, 4240 

and neomydn sulfate cream, 5305 
ointment, 4241 
topie a I solution, 4241 
Fluodnonide, 4242 
cream, 4243 
gel, 4243 
ointment, 4244 
topical sotutEon, 4244 
Fluorene, 2360 

9-Fluorenyimethyl chloroformate, 2360 
Fluorescamine, 2360 
Fluorescein, 4245 
injection, 4245 
sodium, 4246 

sodium and benoxinate hydrochloride 
ophthalmic solution, 4248 
sodium ophthalmic strfps, 4247 
sodium and proparacaine hydrochioride 
ophthalmic solution, 4249 
Fluorescence spectroscopy (853), 777 
Fluorescence speetroscopy—theory and 


Fluonne 

F 18 injection, fludeoxyg ucose, 4250 
F 18 injection, sodium fluoride, 4251 
4 ł -FIuoroacetophenone, 2360 
Fluoromethofone, 4252 
acetate, 4255 

acetate and tobramycin ophthaimic 
suspension, 6503 
cream, 4253 

and neomydn sulfate ointment, 5305 
ophthalmic suspension, 4254 
Fluorouracil, 4256 
cream, 4258 
injection, 4258 
topical solution, 4259 
Ffuoxetine 
capsules, 4259 

delayed-release capsules, 4261 
hydrochloride, 4265 
and oianzapine capsules, 5418 
orał solution, 4262 
tablets, 4263 
Fluoxymesterone, 4266 
tablets, 4267 
Fiuphenazfne 
decanoate, 4268 
decanoate injection, 4269 
enanthate, 4270 
enanthate injection, 4270 
hydrochioride, 4271 
hydrochloride elixir, 4271 
hydrochloride injection, 4272 
hydrochloride orał solution, 4273 
hydrochloride tablets, 4274 
Flurandrenolide, 4275 
cream, 4275 
lotion, 4276 

and neomydn sulfate cream, 5305 
and neomydn sulfate lotbn, 5306 
and neomydn sulfate ointment, 5306 
ointment, 4277 
tape, 4277 

FJurazepam hydrochloride, 4278 
capsules, 4279 
Flurbiprofen, 4279 
sodium, 4281 

sodium ophthalmic solution, 4282 
tablets, 4280 
Flutamide, 4283 
capsules, 4284 
Fluticasone 

propionate and salmeterol inhalation 
aerosol, 4303 

propionate and salmeterol inhalation 
powder, 4309 

Fluticasone propionate, 4285 
cream, 4287 
inhalation aerosol, 4288 
inhalation powder, 4293 
nasaE spray, 4298 
ointment, 4301 
Fluvastatin 
capsules, 4317 
sodium, 4315 
Fluvoxamine maleate, 4318 
tablets, 4319 
Folie acid, 4322 
assay (411), 345 
injection, 4323 
tablets, 4323 

Folin-doealteu phenol TS, 2415 
Fondaparimu sodium, 4324 
injection, .4327 
Formaldehyde 
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TS, 2415 
Formamide, 2360 
anhydrous, 2360 
Formie acid, 2360 
96 percent, 2360 
anhydrous, 2360 
Formoterol fumarate, 4330 
Forskohiii, 6970 
extract, powdered, 6973 
powdered, 6972 
Foscarnet sodium, 4332 
Fosfomydn tromethamine, 4333 
Fosinopril sodium, 4335 
and hydrochlorothiazide tablets, 4338 
tablets, 4337 

Fosphenytoin sodium, 4340 
injection, 4341 
Fructose, 4342 
injection, 4343 

and sodium chioride injection, 4344 
Fuchsin 

basie, 2336, 2360, 4344 
pyrogallol TS, 2415 
sulfurous acid TS, 2415 
Futleris earth, chromatographic, 2347, 2360 
Fulvestrant, 4345 
Fumaric acid, 7670 
Fuming 

nitric aerd, 2361 
sulfuric aerd, 2361 
Furazolidone, 4346 
orał suspension, 4347 
tablets, 4347 
Furfural, 2361 
Furosemide, 4347 
Injection, 4348 
orał solution, 4349 
tablets, 4350 


C 

C designations, 2361 
Ga 67 injection, gaflium citrate, 4379 
Gabapentin, 4351 
capsules, 4352 
tablets, 4353 
Cadodtamide, 4355 
injection, 4357 

Gadolinium (Gd III) acetate hydrate, 2361 
Gadolinium suifate, 2361 
Gadopentetate dimeglumine injection, 4359 
Gdduteridol, 4360 
injection, 4363 
Gadoversetamide, 4364 
injection, 4366 
Gatactose, 7670 
Galageenan, 7671 
Galantamine 

extended-release capsules, 4367 
hydrobromide, 4375 
orał solution, 4372 
tablets, 4373 

Gallamine triethiodide, 4378 
injection, 4379 

Cali Eum citrate Ga 67 injection, 4379 
Gamma cydodextrin, 7628 
Ganclclovir, 4380 
for injection, 4381 
orai suspension, 4381 
Ganoderma lucidum fruiting body, 6974 
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Ganoderma luddum fruittng body powder, 
6978 

Carcmia camhogia, 6981 
powdered, 6982 
Gardnia hydroxycitrate 
extract, powdered, 6983 
Gardnio indica, 6984 
powdered, 6986 
Carlk, 6987 

delayed-release tablets, 6993 
ex traci, powdered, 6991 
fluidexiract, 6992 
powdered, 6989 

Gaseous sterilization (12297), 1837 
Castrk fluid, sSmulated, TS, 2415, 2420 
Gauze 

adsorbent, 4382 
petrolatum, 4383 
Gel 

Adapalene, 2598 
Aiuminum hydroxide, 2682 
Aluminum hydroxide, dried, 2682 
Aiuminum hydroxide capsules, dned, 2683 
Aluminum hydroxide tablets, dried, 2683 
Aluminum phosphate, 2684 
Aminobenzoic acid, 2726 
Benzocaine, 2972 

Benzocaine, butamben, and tetracaine 
hydrochloride, 2979 
Benzoyl peroxide, 2988 
Betamelhasone benzoate, 3003 
Chromatographic sil i ca, 2347 
Chromatographic silica mixture, 2347 
Ctindamycin phosphate, 3483 
Desoximetasone, 3667 
Dexamethasone, 3672 
Dimethyl sulfoxide, 3792 
Dyclonine hydrochloride, 3927 
Erythromycin and benzoyl peroxide, 
topi cal, 4038 

Erythromycin, topical, 4032 
Fluodnonlde, 4243 
Gelatin, 7672 

Gelatin film, absorbable, 4384 
Gelatin sponge, absorbable, 4384 
Gelatin TS, 2415 
Hydrocortisone, 4507 
Indomethacin, topical, 4600 
Metro nidazole, 5151 
Naftlflne hydrochloride, 5269 
Phenol topical, camphorated, 5667 
SalicyfEc acid, 6095 
Selegillne compounded topical, 6138 
Silica, 2387 

Silica, binder-free, 2388 
Silica, chfomatographic, 2347, 2388 
Silica, tmpregnated glass mkrofiber sheet, 
2388 

Silica mixture, chromatographic, 2347, 
2388 

Silica mJxture, chromatographic with 
chemically bound amino groups, 2388 
Silica mixture, dimethylsilanized, 
chromatographic, 2388 
Silica mixture, octadecylsilanized 
chromatographic, 2388 
Silica mixture, octylsilanized, 
c h rom a tog ra ph i c, 2388 
Silica, octadecylsilanized chromatographic, 
2388 

Silica, porous, 2388 

Sodium fluoride and phosphoric acid, 

6191 

Sodium sulfide topical, 6209 


Tolnaftate, 6517 
Tretinoin, 6555 
Gelatin, 7672 
film, absorbable, 4384 
sponge, absorbable, 4384 
TS, 2415 

Gellan gum, 7674 
Gemcitabine 
for injection, 4386 
hyd rochlori de, 4 384 
Gemfibrozil, 4387 
capsules, 4388 
tablets, 4389 

Gene therapy products (1047), 1031 


General chapters 

(!) Injections and implanted drug products 
(parenterats)—product cuality tests, 67 

(2) Ora! drug products—product quality 
tests, 74 

(3) Topical and transdermal drug 
products—product quallty tests, 78 

(4) Mucosal drug products—product 
ąuaiity tests, 86 

(5) Inhalation and nasal drug products 
generał information and product guality 
tests, 90 

( 7) La bel i ng, 98 

(II) USP reference standards, 104 

(17) Prescription Container labeling, 107 
(31) Volumetric apparatus, 110 
(41) Balances, 111 

(51) Antimicrobial effectiveness testing, 

111 

(55) Biologicai indicators—resistance 
performance tests, 114 

(61) Microbiological examhation of 
nonsterile products: microbial 
enumeration tests, 11 7 

(62) Microbiological examination of 
nonsterile products: tests for specified 
organisms, 123 

(63) Mycoplasma tests, 130 
<71) Sterility tests, 136 

(81) Antibiotics—microbial assays, 143 
(85) Bacterial endotoxins test, 163 

(87) Biologicai reactMty tests, in vitro, 169 

(88) Biologicai reactivity tests, In vivo, 172 

(89.1) Coflagenase I, 180 

(89.2) Coflagenase II, 185 

(89) Enzym es used as andltary materials in 
pharmaceutical ma n ufać tu ring, 177 

(90) Fetal bovine serum—qu a lity attributes 
and functionality tests, 190 

(91) Calcium pantothenate assay, 193 
<92) Growth factors and cyokines used in 

celi therapy manufacturirg, 195 

(III) Design and analysis of biologicai 
assays, 199 

(115) Dexpanthenol assay, 203 
(121) Insulin assays, 205 
(121.1) Physicochemical analytical 
procedures for insulins, 207 

(123) Glucagon bioidentity tests, 210 

(124) Erythropoietin bioasseys, 213 

(126) Somatropin bioidentity tests, 214 

(127) Ftow Cytometric Enumeration Of 
CD 34+ Ceils, 216 

(129) Analytical procedures for 
recombinant therapeutic mon oclona! 
antibodies, 221 


(151) Pyrogen test, 234 

(161) Medical devices—bacterial endotoxki 
and pyrogen tests, 236 

(162) Diphtheria antitOxln potency testing 
for human immune globulins, 239 

(165) Prekalllkrein activator P 241 
(171) Vitamin B iz activity assay, 242 
(181) Identification—organie nitrogenous 
bases, 245 

(191) Identification tests—generał, 245 
(193) Identification—tetracycllnes, 254 
(19 7) S p ec tro p h otom etri c i d e n tifi cat io n 
tests, 255 

(201) Thin-layer chromatographic 
Identification test, 256 

(202) Identification of fixed olls by thin- 
layer chromatography, 257 

(203) High-performance thin-layer 
chromatography procedurę for 

i den tif kation of artides of botankal 
origin, 258 

(206) Aluminum, 260 

(207) Test for 1,6-anhydro derivative for 
enoxaparin sodium, 261 

(208) Anti-factor Xa and anti-factor Ila 
assays for unfractionated and Iow 
molecular weight heparins, 266 

(209) Iow molecular weight heparin 
molecular weight determinations, 270 

(211) Arsenie, 272 

(212) Oligosaccharide analysis, 273 
(221) Chloride and sulfate, 287 
(223) Dimethylaniline, 287 

(226) 4-Epianhydrotetracydfne, 288 

(227) 4-Aminophenol in acetaminophen- 
containing drug products, 288 

(228) Ethylene oxide and dioxane, 290 

(231) Heavy metals, 293 

(232) E Semen tal impurities—limits, 295 

(233) Elemental impurities—procedures, 
298 

(241) Iron, 301 
(251) Lead, 302 
(261) Mercury, 303 

(267) Poroś i metry by mercury intmsion, 
306 

(268) Porosi ty by nitrogen 
adsorption-desorption, 309 

(271) Readily carbonizable substances test, 
314 

(281) Residue on ignition, 314 
(291) SeJenium, 315 
(3G1) Add-neutrmltzing capacity, 316 
(311) Alginates assay, 31 7 
(341) Antimicrobial agents—content, 318 
(345) Assay for dtric acid/dtrate and 
phosphate, 323 
(351 > Assay for steroids, 324 
(371) Cobalamtn radiotracer assay, 324 
(381) Elastomeric dosures for injections, 

326 

(391) Epinephrine assay, 331 
(401) Fats and fixed oits, 332 
(411) Folie acid assay, 345 
(413) Impurities testing in medical gases, 
349 

(415) Medical gases assay, 349 
(425) fodomelric assay—antibiotlcs, 353 
(429) Light diffraction measurement of 
particie size, 354 

(431) Methoxy determination, 359 
(441) Niacin or niacinamide assay, 361 
(451) Nitrite titration, 366 
(461) Nitrogen determination, 366 


ndex 




I-Z4 Gener-Gener 


General chapt ers (contmued) 

(467) Residual solyents, 369 
<469) Ethylene glycol, di ethylene glycof, 
and triethylene glycol in ethoxytated 
substances, 384 

<471}Oxygen fiask combustion, 385 
(481) Riboflavin assay, 386 
(501) Saks of organie nitragenous bases, 
392 

(503) Acetic add in peptides, 393 

(503.1) Trifluoroacetic add (TFA) in 
peptides, 394 

<507) Protein determination procedures, 
395 

(511) Single-steroid assay, 400 
(525) Sulfur dioxide, 401 
(531) Thiamine assay, 407 
(541) Tltrimetry, 416 
(551) Vitamin E assay, 419 
(561 > Artides of botanlcal origin, 426 
(563) Identification of artides of bota ni cal 
origin, 440 

(565) Botanlcal extracts, 452 
(571) Vitamin A assay, 454 

(580) Vitamin C assay, 459 

(581) Vitamin D assay, 462 
(591) Zinc determination, 471 

(601 > Inhafation and na sal drug products; 
aerosols, sprays, and powders— 
performance quality tests, 472 

(602) Propeffants, 498 

(603) Topical aerosols, 499 

(604) Leak ratę, 500 

(610) Al terna tive microbiological sampling 
methods for nonsterile inhaled and nasal 
products, 501 

(611) Aleohcl determinaLion, 503 
(616) Bulk den sity and tapped den sity of 

powders, 505 

(621) Chramatography, 508 
(631) Color and achromidty, 520 
(641) Completeness of solution, 521 
(643) Total organie carbon, 522 
(645) Water conductivity, 523 
(651) Congealing temperaturę, 527 

(659) Packaging and storage requirements, 
529 

(660) Container*—glass, 534 

(661) Plastic packaging systems and their 
materials of construotion, 541 

(661.1) Plastic materials of construction, 
542 

(661.2) P ta Stic packaging Systems for 
pharmaceutical use, 554 

(670) Auxiliary packaging components, 

558 

(671) Contalners—performance testing, 

565 

(691) Cotton, 573 

(695) CryslaJlinity, 575 

(696) Characterization of crystalline solids 
by microcalorimetry and solution 
calorimetry, 575 

(697) Container content for injections, 578 

(698) Deiiverable volume, 579 

(699) Density of solids, 582 
(701) Disintegration, 584 

(705) puality attributes of tablets labeied 
as having a functional score, 586 
(711) Dissolution, 588 
(721) Distilfing rangę, 598 
(724) Drug release, 600 
(729) Globule size distribution in lipid 
injectable emulsions, 607 
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(731) Loss on drying, 614 
(733) Loss on ignition, 615 

(735) X-ray fluorescence spectra metry, 615 

(736) Mass spectrometry, 620 

(741) Melting rangę or temperaturę, 625 
(755) Minimum fili, 628 
(761) Nudear magnetic resonance 
spectroscopy, 629 

(771) Ophthalmic products—qua li ty tests, 
639 

(776) Gptlcal microscopy, 645 

<781) Optlcal rotation, 648 

<785) Osmolality and osmolarily, 656 

(786) Particie size distribution estimation 
by analytical sieving, 658 

(787) 5ubvisible parli cofa te mat ter in 
therapeutic protein injections, 663 

(788) Particulate matter in injections, 665 

(789) Particulate matter in ophthalmic 
Solutions, 669 

<790) Vfsible partfculates in injections, 671 
(791) pH, 672 

(795) Pharmaceutical compounding— 
nonsterEEe preparations, 675 
(797) Pharmaceutical compounding— 
sterile preparations, 683 

(800) Hazardous drugs—handling in 
healthcare settings, 727 

(801) Po la rag rap hy, 746 
(811) Powder fineness, 750 
(821) Radioactivity, 751 

(823) Positron emission tomography drugs 
for compounding, investigational, and 
research uses, 758 
<831) Refractive index, 768 
(841) Specifie gravity, 768 
(846) Specifie surface area, 769 

(852) Atomie absorption spectroscopy, 773 

(853) Fluorescence specuoscopy, 777 

(854) Mid-infrared spectroscopy, 783 

(855) Nephelometry, turbidimetry, and 
visual co m pan son, 787 

<857) Ultraviolet-visibJe spectroscopy, 789 

<861) Sutures—diameter, 795 

<871) Sutures—needłe attachment, 796 

(881) Tensile strengih, 797 

(891) Thermal a na łysi s, 798 

(905) Uniformity of dosage units, 802 

(911) Viscosity—capillary methods, 806 

(91 2) Viscosity—rotatronal methods, 808 
(91 3) Viscosfty—rolling bali method, 812 
(914) Viscos i ty— pressu re dri ven methods, 

814 

(921) WaLer determination, 815 
(941) Characterization of crystalline and 
partially crystalline solids by X-ray 
powder diffraction (KRPD), 820 
(1004) Mucosal drug products— 
performance tests, 825 
(1005) Acoustic emission. 032 
(1010) Analytical data—interpretation and 
treatment, 836 

(1015) Automated radiochemical synlhesis 
apparatus, 851 
(1024) 8ovine serum, 853 
(1025) Pancreatin, 866 
(1027) Flow cytometry, 876 
(1030) Biological assay chapters—overview 
and glossary, 896 

(1031) The biocompatibility of materials 
used in drug contalners, medrcal 
devices, and implants, 907 
(1032) Design and deveiopment of 
biological assays, 91 7 


(1034) Analysis of biological assays, 950 
(1039) Chemometrics, 963 
(1041) Biofogics, 981 
(1043) Ancillary materials for celi, gene, 
and tissue-engineered products, 982 
<1044) Cryopreservation of cells, 990 
<1046) Cellufar and tissue-based products, 
1002 

(1047) Gene therapy products, 1031 
(1048) Quafity of biotechnological 
products: analysis of the expression 
eon struci i n cells used for production of 
r-DNA derived protein products, 1060 
<1049) Quality of biotechnological 
products: sta bil i ty testing of 
biotech nol og i c a I/bio logica I prod u cts, 
1062 

(1050) Viral safety evaluation of 
biotechnology products derived from 
celi lines of human or animal origin, 
1067 

(1050*1) Design, e^aluatron and 
characterization of viral dearance 
procedures, 1082 

(1051) Cleaning glass apparatus, 1092 
<1052) Biotechnology-derived artides— 
amino add analysis, 1093 
(1053) Capillary efectrophoresis, 1105 
(1054) Biotechnology-derived artides— 
isoelectric focusing, 1113 
<1055) Biotechnology-derived artides— 
peptide mapping, 1116 
<1056) Biotechnology-deriyed artides— 
polyacrylamide ge! electrophoresis, 1123 
(1057) Biotechnok>gy-derived artides— 
total protein assay, 1130 
(1058) Analytical instrument qualifrcation, 
1137 

(1059) Excipient performance, 1143 
(1061) Color—InsLrumental measurement, 
1172 

<1063) Shear celi methodology for powder 
flow testing, 11 75 

(1064) Identification of artides of botanical 
origin by high-performance thin-fayer 
chramatography procedurę, 1187 
(1065) lon chramatography, 1197 
<1066) Physica! environments that promote 
safe medEcation use, 1200 
<1072) Disinfectants and antiseptics, 1212 
(1074) Exciplent biological safety 
eyaluation guidelines, 1217 
(1078) Good manufacturing practices for 
bulk pharmaceutical excipients, 1222 
(1079) Good storage and distribution 
practices tor drug products, 1242 
<1080) Bulk pharmaceutical excipients— 
certificate of analysis, 1252 
(1084) Glycoprotein and glycan analysis— 
generał considerations, 1259 
(1086) Impurities in drug substances and 
drug products, 1270 
(1087) Apparent tntrinsic dissolution— 
dissolution testing procedures for 
rotating disk and stationary dlsk, 1273 
(1088) In vitro and In vlvo evaluation of 
dosage forms, 1277 
(1090) Assessment of drug product 
perlonma n ce—bi o ava i la b i lity, 
bioequivalence, and dissolution, 12B8 
<1091) Labeting of inactive ingredients, 
1296 

(1092) The dissolution procedurę: 
deyelopment and yalidation, 1296 
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General chaplers (continued) 

(1 094) Ca ps uIes— dissolu tion testing md 
related quabty attributes, 131 6 
<1097) Bulk powder samplmg procedures, 
1324 

(1102} Immunological test methods— 
generał considerations, 1337 
<1103) Immunological test methods— 
enzyme-linked i mm u no sorbent assay 
(EUSA), 1344 

(1104) Immunological test methods— 
immunoblot analysis, 1355 
<1105) Immunological test methods— 
surface plasmon resonance, 1366 
<1106) Immunogenicity assays—design 
and yalidation of immunoassays to 
detect anti-drug antlbodies, 1382 

(1106.1) Immunogenicity assays—design 
and yalidation of assays to detect anti- 
drug neutralizing antibody, 1397 
(1111) Microbiological examinatton of 
nonsterile products: acceptance critena 
for pharmaceutlcal preparations and 
substances for pharmaceuticaf use, 1415 
(1112) Application of water actiyity 
determination to nonsterile 
pharmaceutical products, 1416 
(1113} Microbial characterization, 
Identification, and strain ty ping, 1419 
(1115) Bioburden eon troi of nonsterile 
drug substances and products, 1423 
(1116) Microbiological contro* and 
monitoring of aseptic processing 
environment5, 1430 
(1117) Microbiological best la bora tory 
practices, 1443 

(1118) Monitoring deyices—time, 
temperaturę, and humidify, 1449 
(1119) Near-infrared spectroscopy, 1455 
(1120) Raman spectroscopy, 1461 
(1121) Nomenclature, 1469 
(1125) Nucieic add-based technigues— 
generał, 1471 

<1126) Nudeic acid-based techniąues— 
extraction, detection, and sequencing, 
1477 

(1127) Nudeic add-based techniques— 
amplification, 1487 

(1128) Nudeic acid-based techniques— 
microarray, 1497 

(1129) Nudeic add-based techniques— 
genotyping, 1503 

(1130) Nudeic acid-based technigues— 
approaches for detecting tracę nudeic 
acids (residua! DNA testing), 1507 
(1132) Residual host celi protein 
measurement in biopharmaceuticals, 
1511 

(1136) Packaging and repackaging—single 
unit containers, 1532 

(1151) Pharmaceutical dosage forms, 1543 
(1152) Animal drugs for use in animal 
feeds, 1568 

(1160) Pharmaceutical calculations in 
pharmacy practice, 1569 
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General chapters (continued) 

(2022) Microbiological procedures for 
absence of speclfred mltroorganlsms— 
nutrltional and dietary supplements, 
2250 

(2023) Microbiological attributes of 
nonsteriie nutritionaf and dietary 
supplements, 2256 
(2050) Supplemental Information for 
articles of bo ta ni ca 1 orlgin, 2260 
(2040) Disintegration and dissolution of 
dietary supplements, 2270 
(2091) Weight vanation of dietary 
supplements, 2277 

(2232) Elemental contaminants in dietary 
supplements, 2278 
<2250) Detectlon of irradiated dietary 
supplements, 2282 

<2251) Adulteration of dietary supplements 
witb drugs and drug analogs, 2285 
(2750) Manufacturing practices for dietary 
supplements, 2303 
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spectroscopy, 649 


General chapters 

Applications of mass spectrometry <1736), 
2093 

Acetic acid in peptides (503), 393 
Add-neutraiizing capadty (301), 316 
Acoustic emission (1005), 832 
Adulteration of dietary supplements with 
drugs and drug analogs (2251), 2285 
Alcoho! determination (611), 503 
Alginates assay (311), 317 
Alternative microbiological sampling 

methods for nonsteriie inhaled and nasal 
products (610), 501 
Alumfnum (206), 260 
4-Aminophenol in acetamlnophen- 
containing drug products (227), 288 
Analysis of bioiogical assays (1034), 950 
Analytical data—Interpretation and 
treatment (1010), 836 
Analytical instrument qualification (1058), 
1137 

An a lytlca I p roce d u res f o r reco m bi n a n t 
therapeutic monoclonal antibodies 
(129), 221 

Ancillary materlals for ceJf, gene, and 
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Animal drugs for use in animal feeds 
(1152), 1568 

Antibiotics—microblal assays (81), 143 
Antl-factor Xa and anti-factor lla assays for 
unfractionated and Iow molecular 
weight heparins (208), 266 
Anttmlcroblal agents—eon tent (341), 318 
Antlmicrobial effectiveness testing (51), 
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Applications of nutlear magnetic 
resonance spectroscopy (1761), 2115 
Application of water activity determination 
to nonsteriie pharmaceutical products 
(1112), 1416 
Arsenie (211), 272 

Articles of botanical origin (561), 426 
Assay for citric arid/citrate and phosphate 


Assay for sterolds (351), 324 
Assessment of drug product 
pe rf o rma nce—b ioa vai labllity, 
bioequivalence, and dissolutlon (1090), 
1288 

Assessment of drug product Jeachables 
assoclated with pharmaceutical 
packaging/delivery systems (1664), 2035 
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pharmaceutical packaging/delivery 
systems (1663), 2020 

Atomie absorptlon spectroscopy (852), 773 
Atomie absorption spectroscopy—theory 
and practice (1 852), 2201 
Automated radiochemicsl synthesis 
apparatus (1015), 851 
Auxi]iary packaging components (670), 

558 

Bacterial endotoxins test (85), 163 
Balances (41), 111 

Bioburden contro! of nonsterile drug 
substances and products (1115), 1423 
The biocompatiblllty of materials used In 
drug containers, medical devices, and 
implants (1031), 907 
8 io log i cal assay chapters—overv!ew and 
glossary (1030), 896 
Bioiogical assay validation (1033), 935 
B fol o g i ca I I n d i ca tors—resista n ce 
performance tests (55), 114 
Bioiogical Indicators for sterilization (1229. 
5), 1831 

Bioiogical reactivity tests, in vitro (87), 169 
Bioiogical reactmty tests, In vivo (88), 172 
Biologics (1041), 981 
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analysis (1052), 1093 
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B Io tech noi o gy- d eri ved a itlcles—tota t 
protein assay (1057), 11 30 
Botanlcai extracts (565), 452 
Bovine serum (1024), 853 
Bulk density and tapped density of 
powders (61 6), 505 

Bulk pharmaceutical exdpients—certiflcate 
of analysis (1080), 1252 
Bulk powder sampling procedures (1097), 
1324 

Caicium pantothenate assay (91), 193 
CapifEary eiectrophoresis (1053), 1105 
Capsules—dissolutlon testing and related 
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Cellular and tlssue-based products (1046), 
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c rys ta Ufne solids by X-ray powder 
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caiorimetry (696), 575 
Chemometrics (1039), 963 
Chloride and sulfate (221), 287 
Chromatography (621), 508 
Cleaning glass apparatus (1051), 1092 
Cobaiamin radiotracer assay (371), 324 
Coflagenase 1 (89,1), 180 
Cotlagenase II (89,2) , 185 
Color and achromidty (631), 520 
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Color— instrumental measurement (1061), 
1172 

Completeness of soiution (641), 521 
Congealing temperaturę (651), 527 
Container content for injections (697), 578 
Containers—glass (660), 534 
Containers—performance testing (671), 

565 

Cotton (691), 573 

Cryopreservation of cel Is (1044), 990 
Crystallinity (695), 575 
Deliverable vo!ume (698), 579 
Density of solids (699), 582 
Depyrogenatlon (1228), 1791 
Depyrogenatlon by flitration (1228.3), 

1799 
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viral dearance procedures (1050J), 

1082 

Design and analysis of bioiogical assays 
(111), 199 
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assays (1032), 917 

Detection of irradiated dietary supplements 
(2250), 2282 

Dexpantbeno1 assay (115), 203 
Dimethylaniline (223), 287 
Diphtheria antttoxin po ten cy testing for 
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Disinfectants and antiseptics (1072), 1212 
Disintegration (701), 584 
Disintegration and dissolutlon of dietary 
supplements (2040), 2270 
Dissolution (711), 588 
The dissolution procedurę: devefopment 
and validation (1092), 1296 
Dlstilling rangę (721), 598 
Drug release (724), 600 
Dry heat depyrogenatlon (1228.1), 1795 
Dry heat sterilization (1229.8), 1840 
Elastomertc closures for injections (381), 
326 

Elemental contaminants in dietary 
supplements (2232), 2278 
Elemenlal impurities—llmits (232), 295 
Elemenla] impurities—procedures (233), 
298 

EndotoxIn indicators for depyrogenation 
(1228.5), 1803 

Enzymes used as ancillary materlals in 
pharmaceutical manufacturing (89), 177 
4-Epianhydrotetracydine (226), 288 
Epinephrine assay (391), 331 
Erythropoietin bioassays (124), 213 
Ethylene giycol, diethylene glycol, and 
trlethylene glycol in ethoxyiated 
substances (469), 384 
Ethylene oxlde and dloxane (228), 290 
Evaluatlon of plastlc packaging systems 
and their materials of construction with 
respect to their u ser safety impact 
(1661), 2012 

Evaluation of the In ner surface durabiiity of 
glass containers (1660), 2007 
Excipient bioiogical safety evaluation 
guidelines (1074), 1217 
Exclprent performance (1059), 1143 
Fats and flxed oils (401), 332 
Feta! bovine serum—quaiity attributes and 
functionality tests (90), 190 
Flow Cytometrlc Enumeration Of CD34+ 
Cells (127), 216 
Flow cytometry (1027), 876 
Fluorescence spectroscopy (853), 777 
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Fluorescence spectroscopy—theory and 
practice <1853), 2211 
Folk acid assay (41 1), 345 
Gaseous sterilization <12297), 1337 
Gene therapy products (1047), 1031 
Globule size distribution In lipid injectable 
emulsions (729), 607 
Glucagon bioidentity tests (123), 210 
Glycoprotein and glycan analysis—generał 
considerations (1084), 1259 
Good distribution practices for bulk 
pharmaceutical excipients <1197), 1678 
Good manufacturing practices for bulk 
pharmaceutical excipEents <1078), 1222 
Good packaging practices (1177), 1613 
Good re packaging practices (1178), 1616 
Good sto ragę and distribution practices for 
drug products <1079), 1242 
Growth factors and cytokines used in celi 
therapy manufaclurinq (92), 195 
Hazardous drugs—handftng in hea Ithcare 
settings (800), 727 
Heavy metals <231), 293 
Hematoxylin and eosln stalning of 
sectioned tissue for microscopic 
examination (12853), 1982 
High-performance thin-Iayer 
chroma tog raphy procedurę for 
rdentif kation of artides of bota ni cal 
origin (203), 258 
Humań plasma <1180), 1618 
Identification of artides of botanlcal origin 
(563), 440 

Identification of artides of botanical origin 
by high-performance thin-Iayer 
chroma tog raphy procedurę (1064), 

1187 

Identification of fixed oils by thin-Iayer 
chromatography (202), 257 
Identification—organie nitrogenous bases 
(181), 245 

Identification tests—generał (191), 245 
Identification—tetracydines (193), 254 
Immunogenicity assays—-design and 
va!idation of assays to detect anti-drug 
neutralizing antibody (11067), 1397 
Immunogenłdty assays—design and 
vaIidation of immunoassays to detect 
anti-drug antibodies <1106), 1382 
Immunofogicaf test methods—-surf ace 
pfasmon resonance (1105), 1366 
Immunological test methods—enzyme- 
linked tmmunosorbent assay (ELISA) 
(1103), 1344 

Immunological test methods—generał 
considerations <1102), 1337 
Immunological test methods—immunoblot 
analysis (1104), 1355 
Impurities in drug substances and drug 
products (1086), 1270 
Impurities testing in medical gases (413), 
349 

Inhalation and nasal drug products: 
aerosols, spray s, and powders— 
performance guality tests (601), 472 
Inhalation and nasal drug products— 
generał Information and product guality 
tests (5), 90 

injections and implanted drug products 
(parenterafs)—product guality tests (1), 
67 

Insulin assays (121), 205 

In vrtro and in vivo evaIuation of dosage 


lodometric assay—ant ibiotks (425), 353 
lon chromatography (1065), 1197 
Iron (241), 301 
Labeling (7), 98 

Labeling of inactive ingredients (1091), 
1296 

Lead <251), 302 
Leak ratę (604), 500 

tight diffraction measurement of particie 
stze (429), 354 

Liquid-phase sterilization (1229.6), 1834 
Loss on drying (731), 61 4 
Loss on ignition (733), 615 
Low molecular weight heparin molecular 
weight determinations (209), 270 
Manufacturing practices for dietary 
supplements (2750), 2303 
Mass spectrometry (736), 620 
Measurement of subvisible part kula te 
matter in therapeutk protein injections 
(1787), 2149 

Medical deuices—bacterial endotoxin and 
pyrogen tests (161), 236 
Medical gases assay (415), 349 
Melting rangę or temperaturę (741), 625 
Mercury <261), 303 
Methods for the determination of 
particulate matter in injections and 
ophthalmic Solutions (1738), 2163 
Methoxy determination (431), 359 
Microbial characterization, Identification, 
and strain typing (1113), 1419 
Microbial enumeralion tests—nutritionaf 
and dietary supplements (2021), 2245 
Microbiological attributes of nonsterile 
nutritional and dietary supplements 
(2023), 2256 

Microbiological best laboratory practices 
(1117), 1443 

Microbiological contro! and monitoring of 
aseptic processmg env!ronments (1116), 
1430 

Microbiological examination of nonsterile 
products: acceptance criteria for 
pharmaceutical preparations and 
substances for pharmaceutical use 
(1111), 1415 

Microbiological examlnation of nonsterile 
products: microbial enumeralion tests 

(61) , 117 

Microbiological examinatIon of nonsterile 
products: tests for specified organisms 

(62) , 123 

Microbiological procedures for absence of 
spec ified m i c roorga n isms—n u tritiona I 
and dietary supplements <2022), 2250 
Midunfrared spectroscopy (854), 783 
Mid-infrared spectroscopy—theory and 
practice (1854), 2220 
Minimum fili (755), 628 
Moist beat sterilization of agueous liguids 

(1229.2), 1815 

Monitoring devkes—time, temperaturę, 
and humidity (1118), 1449 
Monitoring of bioburden (12293), 1820 
Mucosal drug products—performance tests 
(1004), 829 

Mucosal drug products—product quality 
tests (4), 86 

Mycoplasma tests (63), 130 
Near-infrared spectroscopy (1119), 1455 
Nephelometry, tu rb id i metry, and visual 
comparison (855), 787 
New sterilization methods (122932), 1848 
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Ni tri te litra don (451), 366 
Nitrogen determination (461), 366 
Nomenclature (1121), 1469 
Nuclear magnetic resonance spectroscopy 
(761), 629 

Nucteic acid-based technigues— 
amplificatlon (1127), 1487 
Nucleic acid-based technigues— 
approaches for detecting tracę nucleic 
acids (residual DNA testing) (1130), 
1507 

Nucleic acid-based techmques—extraction, 
detection, and sequendng (1126), 1477 
Nucleic acid-based technigues—generał 
(1125), 1471 

Nucleic acid-based technigues— 
genotyping (1129), 1503 
Nucleic acid-based techniques—microarray 
(1128), 1497 

Oligosaccharide analysis (212), 273 
Ophthalmic products—performance tests 
(1771), 2135 

Ophthalmic products—guality tests (771), 
639 

Optical microscopy (776), 645 
Optlcal rotatlon (781), 648 
Orał drug products—product guality tests 
(2), 74 

Orally inhaled and nasal drug products 
(16643), 2048 

Ordinary impurities (466), 368 
Osmolality and osmolarily (785), 656 
Oxygen fiask combustion (471), 385 
Package integrity and test method 
selection (12073), 1707 
Package integrity leak test technologies 

(1207.2) , 1719 

Package seat quality test technologies 

(1207.3) , 1736 

Packaging and repackaging—single unit 
containers (1136), 1532 
Packaging and storage reguirements (659), 
529 

Pancreatin (1025), 866 
Particie size distribution estimation by 
analytical sieving (786), 658 
Particulate matter in injections (788), 665 
Particulate matter in ophthalmic Solutions 
<789), 669 
plH (791), 672 

Pharmaceutical calculations in pharmacy 
practice (1160), 1569 
Pharmaceutical compounding—nonsterile 
preparations (795), 675 
PharmaceutkaI compounding—steriIe 
preparations (797), 683 
Pharmaceutical dosage forms (1151), 1543 
Phase-solublłlty analysis (1171), 1599 
Physical environments thal promote safe 
medication use (1066), 1200 
Phys i co Chemical analytical procedures for 
insulins (1213), 207 

Phys i coc hem i cal Integra tors and Endicators 
for sterilization (1229.9), 1842 
Plasma spectrochemistry (730), 611 
Plasma spectrochemistry—theory and 
practice (1730), 2067 
Plastfe materials of construction (661.1), 
542 

Plastic packaging systems and their 
materials of construction (661), 541 
Plastic packaging systems for 
pharmaceutical use (661.2), 554 
Polarography (801), 746 
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Porosimetry by mercury intrusion (267), 
306 

Porosity by nitrogen adsorptlon-desorption 
(268), 309 

Posilron emissaon tomography drugs for 
compounding, lnvesligational, and 
research uses (823), 738 
Positron emission tomography drugs— 
information (1823), 2190 
Powder fineness (811), 750 
Powder flow (1174), 1602 
Prekalltkrein activator (165), 241 
Preparatfon of bioJogical specimens for 
histologrc and Immunohistochemical 
analysis (7 285), 1978 
Prescription batances and volumetric 
apparatus (1176), 1607 
Prescription Container labeling (17), 107 
Products for nebulization—cha racteriza tron 
tests (1601), 1984 
Pro pella nts (602), 498 
Protein A quality attrfbutes (130), 227 
Protein determination procedures (507), 
395 

Pyrogen test (151), 234 
Quality assurance in pharmaceutical 
compounding (1163), 1593 
Ouality attributes of tablets łabefed as 
havmg a functionaf score (705), 586 
Quality of bioteebnological products: 
anafysts of the expression eonstruct in 
cells used for production of r-DMA 
derived protein products (1048), 1060 
Qua!ity of biotechnological products: 
stability testing of biotechnofogicai/ 
biological products (1049), 1062 
Radiation sterilization (1229.10), 1843 
Radioactmty (821), 751 
Rad ioactivi ty—theory and practice (1821), 
2177 

Raman spectroscopy (1120), 1461 
Readily carbonizabie substances test (271), 
314 

Refractive index (831), 768 
Residual Kost cdi protein mea surę men t in 
biopharmaceuUcals (1132), 1511 
Residual solvents (467), 369 
Residue on ignition (281), 314 
Rheometry (1911), 2238 
RibofJavin assay (481), 386 
Salts of organie mtrogenous bases (501), 
392 

Scanning electron micro stopy (1181), 

1641 

Selenium (291), 315 
Semisolid drug products—performance 
tests (1724), 2055 
Sensitization testing (1184), 1651 
Shear celi methodology for powder flow 
testing (1063), 1175 
Signifkant change guide for bulk 
pharmaceutical excipients (1195), 1667 
Singie-steroid assay (511), 400 
Somatropin bioidentity tests (126), 214 
Spacers and valved holding cham bers used 
with inhalation aerosol s— 
characterization tests (1602), 1988 
Spedfit gravily (841), 768 
Spedfic surface area (846), 769 
Spectrophotometric Identification tests 
(197), 255 

Stability considerations in dispensing 
practice (1191), 1662 


Steam steriTization by direct contact 

(1229.1) , 1812 

Sterile pro duet paefcaging—integrity 
evaluation (1207), 1 700 
Sterility testing-validatiGn of isolator 
Systems (1208), 1739 
Sterility tests (71), 1 36 
5terfllzation4n-place (1229.13), 1849 
Sterilization of compend a I arb des (1229), 
1807 

Sterilization and sterility assurance of 
compendial artides (1211), 1744 
Sterillzing filtration of liguids (1229.4), 
1824 

Subvisibfe partieufate matter in therapeutic 
protein injections (787), 663 
Sulfur dioxide (525), 401 
Suppiemental Information for artides of 
botanical origin (20B0>, 2260 
Sutures—diameter (861), 795 
Sutures—needle attachnnent (871), 796 
Tablet breaking force (1217), 1750 
Tablet friability (1216), 1749 
Tensile strenglh (881), 797 
Terminally sterilized pharmaceutical 
products—parametric release (1222), 
1753 

Test for 1,6-anhydro derivative for 
enoxaparin sodrum (207), 261 
Theory and practice of electrical 
conductivrty measurements of Solutions 
(1644), 2000 

Thermal anaiysis (891), 798 
Thiamlne assay (531), 407 
Thin-layer chromatographic Identification 
test (201), 256 
Ti tri metry (541), 416 
Topical aerosols (603), 499 
Topical and transdermal drug products— 
product guality tests (3), 78 
To tal organie carbon (643), 522 
Transfer of analytical procedures (1224), 
1778 

Trifluoroacetic acid (TFA) in peptides 

(503.1) , 394 

U!traviolebvisible spectroscopy (857), 789 
U i t ra violet-visible s pec trosc o py—theory 
and practice (1857), 2229 
Uniform!ty of dosage units (905), 802 
USP reference standards (11), 104 
Vaccines for human use—bacterial vaccines 
(1238), 1943 

Vaccines for human use—generał 
considerations (1235), 1905 
Vacctnes for human use—polysaccharide 
and glycoconjugate vaccines (1234), 

1888 

Validation of afternative micro biolog i cal 
methods (1223), 1756 
Validation of compendial procedures 
(1225), 1780 

Validation of mkrobial recovery from 
pharmacopeial artides (1227), 1787 
Validaiion of altemative methods to 
antibiotic microbial assays (1223.1), 

1770 

Vapor phase sterilization (1229.11), 1847 
VerificatŁon of compendial procedures 
(1226), 1786 

Vibrational drcular dichroism 
spectroscopy theory and practice (1782), 
2136 

Vibrational circular dichroism spectroscopy 
(782), 649 
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Viral safety evaluation of biotechnoJogy 
products derived from celi lin es of 
human or amrnal origin (1050), 1067 
Virology test methods (1237), 1922 
VJrus testing of human plasma for further 
manufacture (1240), 1956 
Viscosity—tapillary methods (911), 806 
Viscosity—press ure driven methods (914), 
814 

Viscosity—rolling bali method (913), 812 

Viscosity—rotatiOnal methods (912), 808 

Vfsible particulates in injections (790), 671 

Vitamin A assay (571), 454 

Vitamin Bu actMty assay (171), 242 

Vi tam in C assay (580), 459 

Vitamin D assay (581), 462 

Vitamin E assay (551), 419 

Volumetric apparatus (31), 110 

Waler conductivity (645), 523 

Water determination <921), 815 

Water for hemodialysis applications (1230), 

1851 

Water for pharmaceutical purposes (1231), 

1852 

Water-solEd interactions in pharmaceutical 
systems (1241), 1966 
Weighing on an analytical balance (1251), 
1970 

Weight variation of dietary suppJements 
(2091), 2277 

Written prescription drug information— 
guideiines (1265), 1976 
X-ray fluorescence spectrometry (735), 615 
X-ray fluorescence spectrometry—theory 
and practice (1735), 2074 
Zinc determination (591), 471 


General norices and requirements, 1 
Conformańce to standards, 3 
Monograph components, 5 
Monographs and generał chapters, 5 
Official status and legaJ recognition, 3 
Prescribing and dispensing, 12 
Preservation, packaging, storage, and 
labeling, 12 

Terms and definitions, 9 
Test results, 9 

Testing practices and procedures, 7 
Ti tle and reviston, 3 
General tests for reagents, 2324 
Ceneticin, 2361 
Gen tamie i n 
injecbon, 4390 

and prednisolune aceldlt: uphthalmic 
ointment, 4397 

and prednisoione acetate ophthalmic 
suspension, 4397 
sulfate, 4391 

sulfate and betamethasone acetate 
ophthalmic solution, 4393 
sulfate and betamethasone vaierate 
omtment, 4394 

sulfate and betamethasone valerate otic 
s ol u d on, 4395 

sulfate and betamethasone valerate topical 
solution, 4396 
sulfate cream, 4392 
sulfate ointment, 4392 
sulfate ophthalmic ointment, 4393 
sulfate ophthalmic solution, 4393 
uterine infusion, 4390 
Gentian violet, 4398 
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Gentian vio)et (continued) 
topical solution, 4400 
Ginger, 6995 
capsules, 7007 
powdered, 6997 
tincture, 6999 
Gmkgo, 7003 
ca psu fes, 7008 
extract, powdered, 7005 
tablets, 7010 
Ginseng 
American, 6786 
Asian, 6805 

capsules, American, 6790 
extract, powdered American, 6789 
ex traci, powdered Asian, 6808 
powdered, American, 6787 
powdered, Asian, 6807 
tablets, American, 6792 
tablets, Asian, 6809 
Tienchi, root and rhizome, 7213 
Tienchi, root and rhizome dry extract, 

7221 

Tienchi, root and rhizome powder, 7216 
Girard reagent T, 2361 
G(toxm, 2361 

Glacial acetic acid, 2361, 2580 
TS, 2415 
Glass wool, 2361 
Glaze, pharmaceutscal, 7675 
Glimeptride, 4400 
and ploglitazone tabieLs, 5716 
tablets, 4402 
CJipizide, 4404 

and metformin hydrochloride tablets, 4407 
tablets, 4405 

Globule size distribution in lipid injectable 
emulsions <729), 607 
Globulin 
immune, 4409 
reagent, anti-human, 2334 
RH fl (D) immune, 4470 
Gucagon, 4410 
for injection, 4411 

Glucagon bioidentity tests <123), 210 
D-Gluconic acid, 50 percent in water, 2361 
Gluconolactone, 4412 
Glucosamine 

and chondroitin suifate sodium tablets, 
7012 

chondroitin suifate sodium, and 
methylsuifonylmethane tablets, 7019 
hydrochloride, 7014 

and methylsuifonylmethane tablets, 7017 
s uff a te potassium chloride, 7015 
suifate sodium chforide, 7016 
tablets, 7014 
Glucose, 2361 
enzymatic test strip, 4413 
ligufd, 7677 

oxidase-chromogen TS, 2415 
D-C J uc u ron o la eton e, 2361 
Glutamic acid, 2361, 7021 
i-Glutamie acid, 2361 
hydrochloride, 7677 
Glutaminę, 4413 
i-Glutamine, 2361 
Glutaral 

concentrate, 4414 
disinfectant solution, 7678 
Glutathione, 7022 
Glyburide, 4415 

and metformin hydrochloride tablets, 4418 
tablets, 4415 


Glycerin, 2361, 4421 
base TS, 2416 
ophthalmic solution, 4423 
orał solution, 4423 
supposltories, 4423 
Clyceryl 

behenate, 7678 
dibehenate, 7680 
distearate, 7681 
monocaprylate, 7683 
monocaprylocapratę, 7685 
monolinoleate, 7687 
monooleate, 7688 
monostearate, 7689 
trfstearate, 7691 
Glycine, 4424 
Irrigation, 4424 
Glycolic acid, 2361 

Glycoprotein and glycan analysis—generał 
considerations <1084), 1259 
Glycopyrrolate, 4424 
injection, 4427 
tablets, 4428 
Glycyl-L-glutamine, 7023 
Glycyk-tyrosine, 7024 
G o Id 

chforide, 2361 
chtoride TS, 2416 
sodium thiomalate, 4429 
sodium thiomalate injection, 4430 
Goldenseal, 7026 
extract, powdered, 7029 
powdered, 7027 
Gonadorelin 
acetate, 4431 
hydrochloride, 4433 
for injection, 4430 
Gonadotropin 
ch orionic, 4435 
chorionic, for injection, 4456 
Good distribution practices for bulk 
pliarmaceutical excipients (1197), 1678 
Good manufacturing practices for bulk 
pharmaceutical excipients <1078), 1222 
Good packaging practices <1177), 1613 
Good repackaging practices <11 78), 1616 
Good storage and distribution practices for 
drug products <1079), 1242 
Goserelin acetate, 4437 
Govemment liaisons to expert committees 
and expert panels, xvii 
Graftskin, 3569 
Gramicidin, 4439 

and neomycin and poły my * i n 8 sulfates 
cream, 5320 

and neomycin and polymyxin B sulfates 
and hydrocortisone acetate cream, 5321 
and neomycin and polymyxin B sulfates 
ophthalmic solution, 5320 
and neomycin suifate orntment, 5306 
nystatin, neomycin sulfate, and 
triamcinolone acetonide cream, 5404 
nystatin, neomycin sulfate, and 
triamcinolone acetonide cmtmenl, 5404 
Granisetron hydrochloride, 4439 
injection, 4441 
orał suspension, 4442 
tablets, 4443 
Granules 

FJunixin meglumine, 4237 
Monte! u kast sodium, orał, 5220 
Grapę seeds oligomeric proanthocyanidins, 
7030 

Gravity, specific <841), 768 


Green 

brilliant, 2339, 2368, 2407 
FCF, fast, 2359 
soap, 444 4 
soap tincture, 4445 
Green tea 

extract, decaffeinated, powdered, 7032 
Griseofulvin, 4445 
capsules, 4446 
orał suspension, 4447 
tablets, 4448 

tablets, ultramicrosize, 4449 
GrowLh factors and cytokines used in celi 
therapy manufacturing <92), 195 
Guaiacol, 2361 
Guaifenesin, 4450 
capsules, 4451 

and codeine phosphate orał solution, 4453 
and dyphylline orał solution, 3931 
and dyphylline tablets, 3932 
und pseudoephedrine hydrocl iJui ide 
capsules, 4454 

pseudoephedrtne hydrochloride, and 
dextromethorphan hydrobromtde 
capsules, 4455 

and theophylline capsules, 6425 
and theophylline orał solution, 6426 
for injection, 4451 
orał solution, 4452 
tablets, 4452 
Guanabenz acetate, 4456 
tablets, 4457 

Guflnethidine monosulfate, 4458 
tablets, 4459 
Guanfacine 
hydrochloride, 4460 
tablets, 4460 

Guanidine hydrochloride, 2362 
Guanidine isothiocyanate, 2362 
Guanine hydrochloride, 2362 
Guar gum, 7693 
Guggul, 7034 
extract, native, 7035 
extract, purified, 7036 
tablets, 7037 

Guide to generał chapters 
charts, 13 

table of contents, 63 
Gutta percha, 4462 
Gymnema, 7038 
extraci, natjye, 7041 
extraet, purified, 7042 
powdered, 7040 


H 

Halazone, 4463 
tablets for solution, 4463 
Nałcinonide, 4463 
cream, 4464 
ointment, 4465 
topkal solution, 4467 
Halobetasol propionate, 4467 
Haloperidol, 4468 
decanoate, 4471 
injection, 4469 
ora! solution, 4470 
tablets, 4470 
Halothane, 4473 
Hawthom leaf 
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Hawthorn leaf (continued) 
with fiower, powdered, 7046 
Hazardous drugs—handling in Healthcare 
settings {800}, 727 
Heavy metafs {231), 293 
Heavy metals in reagents, 2326 
Helium, 4473 

oxygen certified standard, 2376 
Hematein, 2362 
Hematoxylfn, 2362 
TS, Delafield% 2414 

Hemalmylin and eosin staining of sectioned 
tissue for microscopic examination 
{1285,1), 1982 
Hemoglobin, bovine, 2362 
Heparin 

lock flush solution, 4474 
sodium, 4475 
sodium injection, 4480 
Hepatilis 8 

immurte globulin, 4480 
1-Heptadecanol, 2362 
Heptaffuorobutyric acid, 2362 
H ep La k is-(2,6 -d i - O- methy I) -[i- cy d o d ex tri n, 
2362 

n-Heptane, 2362 
chromatographic, 2347, 2362 
Heptyl p-hydroxybenzoate, 2362 
Hesperidln, 7048 
Hexachlorophene, 4481 
cleanslng emulsion, 4482 
liquid soap, 4482 
Hexadecyl hexadeeanoate, 2362 
Hexadecyltrimethylammonium bromide, 

2362 

Hexadimethrine bromide, 2362 
Hex amet hyI d i siiaza n e, 2 362 
Hexamethyleneimine, 2362 
Hexamethylenetetramine, 2362 
n-Hexane, 2362 

Hexane, solvent, 2362, 2378, 2395 
chromatogrąphic, 2347, 2362 
Hexanes, 2362 

Hexanitrodiphenylamine, 2356, 2362 
Hexanophenone, 2363 
Hexylamine, 2363 
Hexylene glycoJ, 7695 
Hexylresorcinol, 4483 
lozenges, 4484 

Hlgh-performante thin-layer chromatography 
procedurę for identification of artlcies of 
botanical origin (203), 258 
Histaminę 

dihydrochlorrde, 2363 
phosphate, 4 485 
phosphate Injection, 4485 
Hlstldlne, 4486 

l-Histidine hydrochloride monohydrate, 2363 
Holy bastl leaf, 7049 
exlract, powdered, 7053 
powdered, 7051 
Homatropine 
hydrobromide, 4487 

hydrobromide ophthaJmic solution, 4488 
methylbromide, 4488 
methylbromide and hydrocodone 
bitartrate tablets, 4502 
methylbromide tabfets, 4489 
Homosalate, 4490 
Honey, purified, 7695 
Horse chestnut, 6888 
extract, powdered, 6891 
powdered, 6889 

Horseradish oeroxidase coniuaated to ooat 


Humań plasma {1180), 1618 
Hyałuronidase 
injection, 4491 
for injection, 4491 
Hydralazine hydrochloride, 4492 
injection, 4494 
orał solution, 4494 
tablets, 4494 
Hydrazine 

dihydroehforide, 2363 
hyd ratę, 85% in water, 2363 
sulfate, 2363 
Hydfindantin, 2363 
Hydriodic acid, 2363 
Hydrobromic acid, 2363 
Hydrochloric acid, 2363, 7695 
alcoholic, tenth-molar (0,1 M), 2427 
buffer, 2340 

diluted, 2353, 2363, 7656 

half-normal <0,5 N), 2427 

half-normal (0.5 N) in methanol, 2426 

injection, 4495 

norma! (1 N), 2426 

0.001 N TS, 2416 

0,01 M 75, 2416 

0.025 N TS, 2416 

0.36 N TS, 2416 

0.05 N TS, 2416 

2 N TS, 2416 

3 N TS, 2416 
6 N TS, 2416 
0,1 N VS, 2426 
0.02 N V5, 2426 

Hydrochloride 
Nile blue, 2408 
Hyd roch loro thtaz ide, 4496 
and amtloride hydrochloride tablets, 2717 
amlodipine, valsartan, tablets, 2767 
and bisoproiol fumarate tablets, 3045 
Candesartan cifexetil, tablets, 3159 
capsules, 4497 
and capLopril tablets, 3176 
and enalapril maleate tablets, 3973 
and fosinophl tablets, 4338 
and irbesartan tablets, 4674 
and Jisinoprif tablets, 4867 
and losartan potas siu m tablets, 4913 
and methyIdopa tablets, 5103 
and metoprolol tnrtrate tablets, 5144 
and moexipril hydrochloride and tablets, 
5205 

and propranolol hydrochloride tablets, 
5895 

and guinaphl tablets, 5942 
and reserpine tablets, 5992 
and sptronolactone orał suspension, 6223 
and spłronofactone tablets, 6224 
tablets, 4499 

and telmisartan tablets, 6355 
and timolot maleate tablets, 6482 
and triamterene capsules,. 6571 
and triamterene tablets, 65 73 
and valsartan tablets, 6651 
Hydrocodone bitartrate, 4500 
and acetaminophen tablets, 4501 
and homatropine methybromide tabfets, 
4502 

tablets, 4500 
Hydrocodone dlol, 2363 
Hydrocortisone, 4505 
acetate, 4511 

acetale and chloramphenicol for 
ophthalmic suspension- 3352 
acetate and colistin and neomycin sulfates 


acetate cream, 4512 
acetate mjectable suspension, 4514 
acetate lotion, 4513 
acetate, neomycin and pofymyxin B 
sulfates, and badtradn ointment, 5314 
acetate, neomycin and polymyxin B 
sulfates, and badtradn ophthalmic 
ointment, 5314 

acetate, neomycin and polymyxin 8 
sulfates, and badtradn zinc ophthalmic 
ointment, 5317 

acetate and neomycin and polymyxin B 
sulfates cream, 5323 
acetate, neomycin and polymyxin B 
sulfates, and gramidicin cream, 5321 
acetate and neomycin and polymyxin B 
sulfates ophthalmic suspension, 5323 
acetate and neomycin sulfate cream, 5308 
acetate and neomycin sulfate lotion, 5308 
acetate and neomycin sulfate ointment, 
5308 

acetate and neomycin sulfate ophthalmic 
suspension, 5308 
acetate ointment, 4513 
acetate ophthalmic ointment, 4513 
acetate ophthalmic suspension, 4514 
acetate and oxyietracydine hydrochloride 
ophthalmic suspension, 5537 
acetate, penie i II in G, neomycin, polymyxin 
B, and hydrocortisone sodium suednate 
topi cal suspension, 5597 
acetate, penlcillin G procaine, and 
neomycin and polymyxin B sulfates 
toplcal suspension, 5614 
and acetic add otic solution, 4510 
and dioquinol cream, 3488 
and dioquinol ointment, 3489 
and neomycin and pofymyxin 8 sulfates 
ophthalmic suspension, 5322 
and neomycin and polymyxin B sulfates 
otic solution, 5321 

and neomycin and polymyxin B sulfates 
otic suspension, 5322 
and neomycin sulfate cream, 5307 
and neomycin sulfate ointment, 5307 
and neomycin sulfate otic suspension, 

5307 

and oxy te trący dine hydrochloride 
ointment, 5537 

and poiymyxin 8 sulfate otic solution, 

5753 

bu ty ratę, 4514 
butyrate cream, 4515 
cream, 4506 
gel, 4507 

hemisuccinate, 4516 
injectable suspension, 4508 
lotion, 4507 

neomycin and polymyxin 8 sulfates and 
badtradn zinc ointment, 5316 
neomycin and polymyxin B sulfates and 
badtradn zinc ophthalmic ointment, 
5317 

ointment, 4508 
rectal suspension, 4509 
sodium phosphate, 4517 
sodium phosphate injection, 4518 
sodium suednate, 4519 
sodium suednate for injection, 4520 
sodium suednate, penicillin G, neomycin, 
polymyxin 8, and hydrocortisone acetate 
topical suspension, 5597 
tablets, 4509 
valerate, 4521 



Combined index to USP 40 and NF 35 


Hydro-Indop 


1-31 


Hydroc orli sonę (continued) 
valerate ointment, 4522 
Hydroflumethiazide, 4523 
tablets, 4523 
Hydrofluorfc add, 2363 
Hydrogen 

peroxide, 10 percent, 2363 
peroxide, 30 percent, 2363 
peroxide, 30 percent, unstabilized, 2363 
peroxide, 50 percent In water, 2363 
peroxide eon cen tratę, 4524 
peroxide solution, 2363 
peroxide toplcal solution, 4525 
peroxide TS, 2416 
sulfide, 2363 

sulfide detector tubę, 2363 
sulfide T5, 2416 
Hydrogenated lanolin, 7727 
Hydrogenated polydextrQse, 7809 
Hydrogenated vegetable oil, 7961 
Hydromorphone hydrochloride, 4525 
Injection, 4528 
orał solution, 4528 
tablets, 4530 

Hydroguinone, 2363, 4530 
cream, 4531 
topical solution, 4531 
Hydroxocobalamin, 4531 
injection, 4533 
Hydroxy naphthol blue, 2364 
3'-Hydroxyacetophenone, 2364 
4Hyd roxya c e to p henon e, 2364 
Hyd roxyamph eta minę hydrobromide, 4533 
ophthalmic solution, 4534 
Hydroxyanisde, butylated, 7547 
p-Hydroxybenzoic add, 2364 
4-Hydroxybenzoic add Is o propyl ester, 2364 

2 - Hydroxybenzyl alcohol, 2364 
4-Hydroxybutane-1-sulfonie add, 2364 
4-Hydroxy-2-butanone, 2364 
Hydroxychloroquine sulfate, 4534 

tablets, 4535 

Hydroxyethyl cellulose, 7697 
N-(2 -Hyd roxy e t hy I) p \ pe ra zi n e - N f -( 2- 
ethanesulfonrc acid), 2364 
Hydroxylaminę hydrochloride, 2364 
T$, 2416 

10j3-Hydroxynorandrostenedione, 2364 
2'-(4- Hyd roxy pheny I)- 5-(4 - methy I -1 - 
p i per azi ny I) -2,1 H-be n zi m i dazol e 
trihydrochloride pentahydrate, 2364 
4-(4-Hydroxy pheny!)-2-bu tanone, 2364 

3- Hydroxyphenyldimethy!ethy! ammonium 
chloride, 2364 

D-a-4-Hydroxyphenylglyrine, 7364 
4 - Hyd roxy-4 - ph en y I p iperid i n e, 2364 
Hydroxyprogesterone caproate, 4535 
injection, 4536 
Hyd roxy propyl 
betadex, 7697 
cellulose, 7700 

cellulose, fow-substiluled, 7701 
cellulose ocular system, 4537 
corn starch, 7908 
pea starch, 791 7 
po ta to starch, 7922 
Hydro xy propyl - j3-cyc lod extri n, 2364 
Hydroxypropyl cellulose, 2364 
8-Hydroxyquinoline, 2364 
T5, 2416 
Hydroxytoluene 
butylated, 7548 
butylated, reagent, 2341 
Hvdroxvurea, 4538 


Hydroxyzine 
hydrochloride, 4539 
hydrochloride injection, 4540 
hydrochloride orał solutlor, 4541 
hydrochloride tablets, 4542 
pamoate, 4544 
pamoate capsules, 4545 
pamoate orał suspenslon, 4546 
Hymetellose, 7702 
Hyoscyamlne, 4546 
hydrobromlde, 4548 
sulfate, 4548 
sulfate elixir, 4550 
sulfate injection, 4550 
sulfate orał solution, 4551 
sulfate tablets, 4551 
tablets, 4547 

Hypophosphorous acid, 7703 
50 percent, 2364 
Hypoxanthine, 2365 
Hypromctłosc, 4552 
acetale suce i na te, 7704 
ophthalmic solution, 4554 
phthalate, 7706 


I 

I 123 

capsules, sod i urn Iodide, 4635 
injection, lobenguane, 4632 
injection, iodohippurale sodium, 4634 
solution, sodium iodide, 4636 
I 125 

albumin injection, iodinated, 4636 
injection, iothaiamate sodium, 4637 
I 131 

albumin aggregated mjection, iodinated, 
4638 

albumin injection, iodinated, 4637 
capsules, sodium Iodide, 4640 
Injection, lobenguane, 4633 
injection, iodohippurate soclum, 4638 
injection, rosę benga! sodium, 4639 
solution, sodium Iodide, 4640 
Ibuprofen, 4555 

and dlphenhydramine dtrate tablets, 3799 
diphenhydramine hydrochloride capsules, 
3808 

and pseudoephedrine hydrcchloride 
tablets, 4559 
orał suspens ton, 4556 
tablets, 4558 
Ibutilide fumarate, 4561 
Ichthamrnd, 4562 
ointment, 4563 
łdarubidn hydrochloride, 4563 
injection, 4565 
for injection, 4564 
Identification 

of articles of botanlcat origin {563), 440 
of articles of botanlcal origin by high' 
performance thln-layer chromatography 
procedurę <1064), 1187 
of fixed oils by thln-layer chroma tog raphy 
(202), 257 

organie nitrogenous bases (181), 245 
test, thln-layer chromatographic (201), 256 
tests—generał (191), 245 
tests, spectrophotometric (197), 255 
tetraeyelines <193), 254 


ldoxuridine, 4566 
ophthalmic ointment, 4566 
ophthalmic solution, 4567 
Ifosfamide, 4567 
for injection, 4569 
IgC-coated red cells, 2365 
Imtdazole, 2365 
Imidurea, 7707 
Iminodiacetic acid, 2365 
Imlpenem, 4569 

and cflastatin for injectable suspens!on, 
4572 

and dlastatm for mjection, 4571 
Imipramine pamoate, 4575 
Imipramine hydrochloride, 4573 
injection, 4574 
tablets, 4574 
Imipramine pamoate 
capsules, 4576 
Imtguimod, 4579 
cream, 4580 

Immunogenicity assays—design and 
validation of assays to detect anti-drug 
neutraiizing antlbody (1106.1), 1397 
immunogenicity assays—design and 
vafidation of immunoassays to detect anti- 
drug antlbodies <1106), 1382 
Immunological test methods—surf a te 
plasmon resonance (1105), 1366 
Immunological test methods 
enzyme-linked immunosorbent assay 
(ELISA) (1103), 1344 
generał considerations (1102), 1337 
tmmunobfol analysls (1104), 1355 
Impuritles 

ordinary (466), 368 
testing In medical gases (41 3), 349 
Impurities jn drug substances and drug 
products (1086), 1270 
Inamrinone, 4582 
injection, 4583 
Indapamide, 4584 
tablets, 4585 
Indene, 2365 

Indicator and test papers, 2408 
Indicators, 2406 
indicator papers, 2408 
reagenls, and Solutions, 2323 
test papers, 2408 
indigo carmine, 2365 
TS, 2416 

Indtgotrndlsulfonate sodium, 4586 
injection, 4586 
lndinavir sulfate, 4587 
Indium in 111 

ca prom ab pendetlde injection, 4589 
chloride solution, 4589 
Ibhtumomab Liuxetan injection, 4591 
oxyquinoline solution, 4591 
pentetate injection, 4592 
pentetreołide injection, 4593 
satumomab pendetide injection, 4593 
Indocyanlne green, 4594 
for injection, 4595 
Indole, 2365 

lndole-3-carboxylic acid, 2365 
Indomethacin, 4595 
capsules, 4596 

extended-release capsules, 4597 
for mjection, 4600 
toplcal gel, 4600 
orał suspenslon, 4602 
sodium, 4603 
suoDOSitories, 4601 
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Inhalant 

amyl nitrite, 2816 
propyłhexedrine, 5899 


Inhalation 

Aeetylcysteine and isoproterenol 
hydroehloride solution, 2587 
Cromolyn sodium powder, 3588 
Cromolyn sodium solution, 3588 
Dexamethasone sodium phosphate 
aerosol, 3679 
Epinephrine aerosol, 3999 
Epinephrine bitartrate aerosol, 4002 
Epinephrine solution, 4000 
Ergotaminę tartrate aerosol, 4023 
Fiutkasone propi o na te aerosol, 4288 
Fiutkasone propionate powder, 4293 
Isoetharine mc syta tc aerosol, *1686 
Isoetharine solution, 4685 
Isoproterenol hydroehloride aerosol, 4700 
Isoproterenol hydroehloride and 
phenylephrine bitartrate aerosol, 4702 
Isoproterenol solution, 4699 
Isoproterenol sulfate aerosol, 4705 
Isoproterenol sulfate solution, 4706 
Levalbuterol solution, 4801 
Meta pro te ren ol suita te aerosol, 5040 
Metaproterenol sulfate solution, 5041 
Racepinephrine solution, 5963 
Ribavir*n for solution, 5998 
Salmeterol powder, 6096 
Sodium chloride, solution, 6185 
Stadle water for, 6718 
Terbutaline sulfate aerosol, 6375 
Tobramycin solution, 6497 


Inhalation and nasal drug products: aerosols, 
sprays, and powders—performance quality 
tests (601), 472 

Inhalation and nasal drug products generał 
information and product quality tests <5), 
90 


Irsjection 

Acepromazine maleate, 2541 
Acetazolamide for, 2578 
Acydovir for, 2592 
Adenosine, 2601 
Alcohol, dehydrated, 2618 
Alcohol in dextrose, 2619 
Aifentanil, 2624 
Afprostadil, 2652 
Al tepłase for, 2655 
Amffostme for, 2710 
Am i kac i n sulfate, 2714 
Aminocaprok acid, 2728 
Aminohippurate sodium, 2732 
Aminopentamide sulfate, 2734 
Aminophylline, 2737 
Amiodarone hydroehloride, 2753 
Am i tri p ty linę hydroehloride, 2759 
Ammonium chloride, 2775 
Ammonium molybdate, 2778 
Amobarbital sodium for, 2779 
Amphoteridn 8 for, 2799 
Ampkillin for, 2807 


Anileridine, 2823 
Aprotinin, 2851 
Argtntne hydroehloride, 2856 
Artkaine hydroehloride and epinephrine, 
2864 

Aseorbic acid, 2866 
Atenolol, 2887 
Atracurium besylate, 2903 
Atropinę sulfate, 2906 
Azaperone, 2912 
Azathioprine sodium for, 2917 
Azithromydn for, 2925 
Aztreonam, 2933 
Aztreonam for, 2934 
Bacitradn for, 2937 
Baeteriostatic sodium chloride, 6183 
Baeteriostatic water for, 6717 
Benztropine mesylate, 2990 
Benzylpeniciiloyl poły łysinę, 2994 
Betamethasone sodium phosphate, 3009 
Bethanechol chtoridc, 3019 
Biperiden lactate, 3030 
Bleomyein for, 3046 
Bretylium tosylate, 3048 
BretylSum tosylate in dextrose, 3049 
Brompheniramine maleate, 3059 
Bumetanide, 3063 
Bupivatame hydrochloriee, 3066 
Bupivacaine hydrochlorice in dextrose, 
3067 

Bupivacaine hydrochlorice and 
epinephrine, 3068 
Butorphanol tartrate, 3100 
Caffeine dtrate, 3107 
Caffeine and sodium benzoate, 3109 
Caldtonin salmon, 3119 
Caldtriol, 3121 
Calcium chloride, 3135 
Caldum gluceptate, 3137 
Calcium gluconate, 3140 
Calcium levulinate, 3146 
Capreomycin for, 3167 
Carbenidlfin for, 3186 
Carboplatin for, 3203 
Carboprost tromethamine, 3206 
Carmustine for, 3217 
Cefamandole nafate for, 3247 
Cefazolin, 3250 
Cefazolin for, 3251 
Cefepime for, 3261 
Cefmenoxime for, 3268 
Cefmetazole, 3270 
Cefmetazote for, 3270 
Cefonicid for, 3271 
Cefoperazone, 3273 
Cefoperazone for, 3273 
Ceforanide for, 3275 
Cefotaxime, 3276 
Cefotaxtme for, 3277 
Cefotetan, 3282 
Cefotetan for, 3283 
Cefotiam for, 3285 
Cefoxitin, 3288 
Cefoxitin for, 3288 
Cefpiramide for, 3290 
Ceftazldlme, 3301 
Ceftazidime for, 3301 
Ceftizoxime, 3304 
Ceftizoxfme for, 3304 
Ceftriaxone, 3305 
Ceftriaxone for, 3305 
Cefuroxime, 3309 
Cefuroxime for, 3309 
CeDhalothin, 3322 


Cephapirin for, 3324 
Cephradine for, 3329 
Chloramphenicol, 3349 
Chloramphenicol sodium succinate for, 
3355 

C h loro proca i ne hydroehloride, 3375 
Chbroquine hydroehloride, 3376 
Chlorothiazide sodium for, 3383 
Chiorpheniramine maleate, 3387 
Chtorpromazine hydroehloride, 3392 
Chorionk gonadoLropin for, 4436 
Chromie chloride, 3406 
Chromium Cr 51 edetate, 3407 
Gmetidine, 3421 

Cimetidine in sodium chloride, 3422 
Ciprofloxacin, 3429 

Cisapride compounded, veterinary, 3438 
Cisatracurium besylate, 3442 
Cisplatin for, 3446 
Cladribine, 3459 

Clavulank acid and ticarcillin, 6464 
Clindamyciń, 3475 
ciindamycin for, 3476 
Cloprostenol, 3519 
Codeine phosphate, 3547 
Cole h rei ne, 3553 
Colistimethate for, 3557 
Corticotropin, 3577 
Corticotropin for, 3578 
Corticotropin, repository, 3580 
Cr 51, sodium chromate, 3407 
Cu pric ch I o ride, 3593 
Cupric sulfate, 3595 
Cyanocobalamin, 3597 
Cyclophosphamide for, 3608 
Cydosporine, 3615 
Cysteinę hydrochioride, 3621 
Cytarabine for, 3623 
Dacarbazine for, 3625 
Dactlnomycin for, 3627 
Dantrolene sodium for, 3635 
Daunorubidn hydroehloride for, 3639 
Deferoxamine mesylate for, 3642 
Dehydrated alcohol, 2618 
Des la nosi de, 3654 
Desmopressin acetate, 3661 
Desoxycort kostero ne acetate, 3668 
Dexamethasone, 3672 
Dexamethasone sodium phosphate, 3681 
Dextran 40 in dextrose, 3696 
Dextran 40 in sodium chloride, 3697 
Dextran 70 in dextrose, 3700 
Dextran 70 In sodium chloride, 3701 
Dextrose, 3709 

Dextrmp and sodium chloride, 3709 
Diatrizoate meglumine, 3711 
Diatrizoate meglumine and diatrizoate 
sodium, 3712 
Diatrizoate sodium, 3715 
Diazepam, 3719 
Diazoxtde, 3722 
Dibucaine hydroehloride, 3725 
Di cydom me hydroehloride, 3744 
Diethylstilbestrol, 3756 
Digitoxin, 3764 
Digoxin, 3767 

Dihydroergotamine mesylate, 3771 
Dihydrostreptomydn, 3773 
Dimenhydrinate, 3788 
Dimercaprol, 3791 
Dinoprost tromethamine, 3795 
Di p hen hydra minę hydroehloride, 3805 
Dipyridamole, 3820 
Dobutamine, 3841 
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Injection (continued) 

Dobutamfne in dextrose, 3843 
Docetaxel, 3846 
Dopamine hydrochloride, 3865 
Dopamine hydrochloride and dextrose, 
3366 

Doxapram hydrochloride, 3873 
Doxorubrcin hydrochloride, 3884 
Doxorubicin hydrochloride for, 3885 
Doxycydine for, 3891 
Droperidot, 3912 
Dyphylline, 3929 
Edetate calcium disodium, 3939 
Edetate disodium, 3941 
Edrophonium chloride, 3941 
Electrolytes and dextrase type 1, mufti ple, 
3954 

Electrolytes and dextrose type 2 f multiple, 
3958 

Electrolytes and dextrose type 3, mul t i ple, 
3961 

Electrolytes type 1, multiple, 3949 
Electrolytes type 2, multiple, 3952 
Elements, tracę, 3964 
Emetine hydrochloride, 3968 
Enalaprilat, 3976 
Enoxaparin sodium, 3982 
Ephedrine sulfate, 3997 
Epinephrine, 4000 
Epirubidn hydrochloride, 4006 
Ergonovine maleate, 4020 
Ergotaminę tartrate, 4024 
Erythromydn, 4033 
Erythromydn ethylsucdnate, 4043 
Erythromydn laciobionate for, 4047 
Estradiol cypionate, 4076 
Estradiol valerate, 4077 
Ethacrynate sodium for, 4093 
Ethiodized o i I, 4102 
Etomidate, 4119 
Etoposlde, 4123 
Famotidine, 4137 
Fenoldopam mesytate, 4160 
Fentanyl citrate, 4166 
Ferumoxides, 4180 
Floxuridine for, 4208 
Fluconazole, 4211 
Fluconazole in dextrose, 4214 
Fluconazole in sodium chloride, 4216 
Ffudarabine phosphate, 4226 
FJudarabine phosphate for, 4228 
Fludeoxyglucose FI 8, 4250 
Flumazenil, 4232 
Flunrxin megłumine, 4238 
Fluorescein, 4245 
F 18, sodium fluoride, 4251 
Fluorouracll, 4258 
Fluphenazine decanoate, 4269 
Fluphenazine enanthate, 4270 
Fluphenazine hydrochloride, 4272 
Folie acid, 4323 
Fondaparinux sodium, 4327 
Fosphenytoin sodium, 4341 
Fructose, 4343 

Fructose and sodium chloride, 4344 
Furosemide, 4348 
Gadodiannide, 4357 
Gadopentetate dimeglumine, 4359 
Gadoteridol, 4363 
Gadoversetamide, 4366 
Gallamine tiiethiodide, 4379 
Gallium citrate Ga 67, 4379 
Gandclovfr for, 4381 
Gemcitabine for, 4386 


Glucagon for, 441T 

Glycopyrrolate, 4427 

Cold sodium thiomalate, 4430 

Gonadorelin for, 4430 

Gonadotropin, chorionic far, 4436 

Granlsetron hydrochloride. 4441 

Guaifenesin for, 4451 

Haloperidol, 4469 

Heparin sodium, 4480 

Histaminę phosphate, 4485 

Hyaluronidase, 4491 

Hyaluronidase for, 4497 

Hydralazine hydrochloride, 4494 

Hydrach brie acid, 4495 

Hydrocortisone sodium phosphate, 4518 

Hydrocortisone sodium succinate for, 4520 

Hydromorphone hydrochloride, 4528 

Hydroxocobalamin, 4533 

Hydroxyprogesterone caproate, 4536 

Hydroxyzine hydrochloride, 4540 

Hynsryamine sulfate, 4550 

! 123, iobenguane, 4632 

I 123, iodohlppurate sodium, 4634 

I 125, iothalamate sodium, 4637 

I 125, albumin, iodinated, 4636 

I 131, iobenguane, 4633 

1131, iodohippurate sodium, 4638 

I 131, rosę bengal sodium, 4639 

1131, albumin, iodinated, 4637 

1 131, albumin aggregated, iodinaLed, 

4638 

Idarubicin hydrochloride, 4565 
Idarubicin hydrochloride for, 4564 
ifosfamide for, 4569 
Imipenem and cifastalin for, 4571 
imipramine hydrochioride, 4574 
łnamrinone, 4583 
Indigotindisuifonate sodium, 4586 
Indium fn 111 capromab pendetide, 4589 
Indium In 111 ibrltumomab tiuxetan, 4591 
Indium In 111 pentetate, 4592 
Indium In 111 pentetreotide, 4593 
Indium In 111 satumomab pendetide, 

4593 

Indocyanine green for, 4595 
Indomethacin for, 4600 
injection, 3415 
Insulin, 4607 
Insulin aspart, 4610 
Insulin glargine, 4613 
Insulin human, 461 7 

Humań insulin and human insulin isophane 
suspension, 4617 
Insulin lispro, 4623 
Inuiin in sodium chloride, 4679 
Jnvert sugar, 6241 
lodipamide megłumine, 4641 
lodixanol, 4645 
lohexol, 4652 
lopamidol, 4654 
lopromide, 4658 
Iothalamate megłumine, 4659 
Iothalamate megłumine and iothalamate 
sodium, 4659 
Iothalamate sodium, 4660 
loversol, 4662 

loxaglate megłumine and ioxaglate 
sodium, 4663 
loxilan, 4666 

Irinotecan hydrochloride, 4678 
Iron dextran, 4680 
Iron sorbltex, 4681 
Iron sucrose, 4682 
Isoniazid, 4694 


lsoxsuprine hydrochloride, 4726 
lvermectin, 4732 
lvermectin and clorsulon, 4736 
Kanamycin, 4742 
Ketamine hydrochloride, 4746 
Ketorolac tromethamine, 4 754 
Labetalol hydrochloride, 4759 
Leucovorin calcium, 4797 
Levetiracetam r 4825 
Levocamitine, 4823 
Levorphanol tartrate, 4839 
Lidocaine hydrochloride, 4848 
Lidocaine hydrochloride and dextrose, 

4852 

Lidocaine hydrochioride and epinephrine, 

4853 

Lincomycin, 4856 
Lorazepam, 4905 
Magnesium sulfate, 4952 
Magnesbm sulfate in dextrose, 4953 
Mangancsc chloride, 4957 
Manganese sulfate, 4960 
Mannitoł, 4962 

Mannito! in sodium chloride, 4963 
Mechiorethamine hydrochloride for, 4974 
Menadiol sodium di phosphate, 5003 
Menadlone, 5005 
Meperidine hydrochloride, 5008 
Mepivacaine hydrochloride, 5015 
Meptvacaine hydrochloride and 

levonordefrin, 5016 
Meropenem for, 5026 
Mesoridazine besylate, 5035 
Metaraminol bitartrate, 5043 
Methadone hydrochloride, 5061 
Methocarbamol, 5078 
Methohexital sodium for, 5081 
Methotrexate, 5084 
Methotrexate for, 5085 
Methotrimeprazine, 5087 
Methyldopate hydrochloride, 5104 
Methylene bfue, 5107 
Methylene blue, veterinary, 5107 
M et hy lergon ovi n e mai ea te, 5109 
Methylprednisolone sodium succinate for, 

5123 

Metodopramide, 5129 
Metoprolol tartrate, 5141 
Metronidazole, 5152 
Mezlocillin for, 5161 
Mlconazole, 5163 
Midazolam, 5168 
Minocycline for, 5174 
Mitomycin for, 5195 
Mitoxantrone, 5197 
Morphine sulfate, 5234 
Morrhuate sodium, 5236 
Mycophenolate mofetil for, 5250 
N 13, ammonia, 5369 
Nafcillin, 5265 
Nafcillin for, 5266 
Nalorphine hydrochloride, 5273 
Nabxone hydrochloride, 5274 
Nandrolone decanoate, 5278 
Nandrolone phenpropionate, 5279 
Neomyctn for, 5300 
Neostigmine methylsulfate, 5328 
Netilmicin sulfate, 5329 
Niadn, 5335 
Niaclnamide, 5340 
Nicardipine hydrochloride, 5342 
Nitroglycerin, 5371 
Norepinephrine bi tartrate, 5381 
Ondansetron, 5443 
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Injection (continued) 

Qxaciliin, 5471 
Oxadllin for, 5472 
Oxalrplatin, 5477 
Oxaliplatin for, 5479 
Oxymorphone hydrochloride, 5527 
Oxytetracydine, 5532 
Qxytetracycline for, 5536 
Oxytorin, 5541 
Pac li taxel, 5544 

Pamidronate dEsodlum for, 5552 
Pa neuron rum brom i de, 5560 
Papaverine hydrochloride, 5571 
ParieaJdtoI, 5575 

Particulate matler in injections (788), 665 
Pemetrexed, 5590 
Peniclllin G potassium, 5603 
Penicillin G potassium for, 5604 
Peniclllin G sodium for, 5616 
Pentazodne, 5630 
Pentobarbital sod i u m, 5634 
Perphenazine, 5650 
Phenobarbital sodium, 5666 
Phentolamine mesylate for, 5675 
Phenytbutazone, 5678 
Phenylephrme hydrochloride, 5683 
Phenytoin sodium, 5697 
Physostigmine salicylate, 5700 
Phytonadione fnjectable emulsion, 5702 
Plperadllln for, 5727 
Plperadllln and tazobactam for, 5728 
Polymyxln B for, 5752 
Potassium acetate, 5757 
Potassium ehloride eoncentrate for, 5764 
Potassium ehloride in dextrose, 5766 
Potassium ehloride in dextrose and sodium 
ehloride, 5767 

Potassium ehloride in lactated Ringer's and 
dextrose, 5769 

Potassium ehloride in sodium ehloride, 
5772 

Potassium phosphates, 5788 
Pralidoxime ehloride for, 5795 
Prednisolone sodium phosphate, 5819 
Prednisolone sodium suednate for, 5820 
Prilocaine and epinephrine, 5828 
Prilocaine hydrochloride, 5827 
Procainamide hydrochloride, 5840 
Rrocaine hydrochloride, 5843 
Procaine hydrochloride and epinephrine, 
5843 

Procaine and telracaine hydrochlorides and 
leyonordefrin, 5844 
Prochiorperazine edisylate, 5848 
Progesterone, 5854 
Promazine hydrochloride, 5861 
Promethazine hydrochloride, 5864 
Propofol Injectable emulsion, 5887 
Propoxycaine and procaine hydrochlorides 
and levonordefrin, 5889 
Propoxycaine and procaine hydrochlorides 
and norepinephrine bita dra te, 5890 
Propranolol hydrochloride, 5894 
Protaminę sulfate, 5903 
Pyridostigmine bromide, 5922 
Pyridoxine hydrochloride, 5925 
Quinidine gluconate, 5947 
Ramtidine, 5975 

Ranitidine in sodium ehloride, 5978 
Reposttory corticotropin, 3580 
Reserpine, 5987 
Riboflavin, 6002 
Rifampin for, 6009 
Rinqer's, 6019 


Ringeris and dextrose, half-strength 
lactated, 6028 

Ringeris and dextrose, lactated, 6025 
Ringeris and dextrose, modified, lactated, 
6030 

Ringeris, lactated, 6023 
Ritodrine hydrochloride, 6043 
Ropivacaine hydrochloride, 6078 
Rosę bengal sodium I 131, 4639 
Rubidium ehloride Rb 82, 6082 
Sargramostfm for, 6110 
Scopolamine hydro bromide, 6128 
Secobarbitaf sodium, 6132 
Secobarbitaf sodium for, 6132 
Sefenious acid, 6139 
Sisomfcin sulfate, 6169 
Sm 153 !exidronam, samarium, 6106 
Sodium acetate, 61 73 
Sodium bicarbonate, 6178 
Sodium bromide, veterinary, 6179 
Sodium ehloride, 6183 
Sodium ehloride, bacteriostatic, 6183 
Sodium chromate Cr 51, 3407 
Sodium łaciate, 6194 
Sodium nitrite, 6196 
Sodium nitroprusside for, 6197 
Sodium phosphates, 6232 
Sodium sulfate, 6208 
Sodium thiosulfate, 6210 
Somatropin for, 6212 
Strontium ehloride Sr 89, 6235 
Streptomycin, 6234 
Streptomycin for, 6234 
Sucdnylcholine ehloride, 6237 
Sufemanil ci tratę, 6241 
Su gar, invert, 6241 
Sulfadiazlne sodium, 6259 
Sulfamethoxazole and Hmethoprim, 6269 
Sumatriptan, 6288 
Technetium Tc 99m albumin, 6331 
Technetium Tc 99m albumin aggregated, 
6332 

Technetium Te 99m albumin cofloid, 6333 
Technetium Tc 99m apcitrde, 6335 
Technetium Tc 99m arcltumomab, 6335 
Technetium Tc 99m bicisate, 6336 
Technetium Tc 99m depreotide, 6337 
Technetium Tc 99m disofenin, 6337 
Technetium Tc 99m etidronate, 6338 
Technetium Tc 99m exametazime, 6338 
Technetium Tc 99m fanoJesomab, 6339 
Technetium Tc 99m gluceptate, 6340 
Technetium Tc 99m lidofenin, 6341 
Technetium Tc 99m mebrofenin, 6342 
Technetium Tc 99m medronate, 6343 
Technetium Tc 99m mertiatide, 6344 
Technetium Tc 99m nofetumomab 
merpentan, 6345 

Technetium Tc 99m oxiseonate, 6345 
Technetium Tc 99m pentetate, 6345 
Technetium Tc 99m perteohnetate, 
sodium, 6346 

Technetium Tc 99m pyrophosphate, 6348 
Technetium Tc 99m (pyro- and trimeta-) 
phosphates, 6348 

Technetium Tc 99m rec biood cells, 6349 
Technetium Tc 99m sestamlbi, 6349 
Technetium Tc 99m suecimer, 6350 
Technetium Tc 99m sul^ur colloid, 6351 
Technetium Tc 99m tet-ofosmin, 6352 
Tenlposide, 6363 
Terbutaline sulfate, 6375 
Testosterone cypionate, 6388 
Testosterone enanthate, 6389 
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Telracaine hydrochloride, 6394 

Telracaine hydrochloride for, 6395 

Tetracatne hydrochloride in dextrose, 6397 

Tetracycline hydrochloride for, 6404 

Thallous ehloride Tl 201, 6415 

Theophylline in dextrose, 6423 

Thiamine hydrochloride, 6431 

Thiopental sodium for, 6445 

Thiotepa for, 6450 

Thiothixene hydrochloride, 6453 

Thiothixene hydrochloride for, 6454 

Tlcardflin and clavulanic acid, 6464 

Ticarcillin and clavulanie acid for, 6465 

Ticarcillin for, 6463 

Tigecydine for, 6473 

Tiletamine and zolazepam for, 6475 

Tilmicosin, 6478 

Tobramycln, 6493 

Tobramycln for, 6494 

Tolazoline hydrochloride, 6509 

Toibutamrde for, 6511 

Trifluoperazine hydrochloride, 6585 

Triflupromazine hydrochloride, 6588 

Trimethobenzamfde hydrochloride, 6596 

Tripelennamine hydrochloride, 6602 

Tromethamine for, 6610 

Tubocurarine ehloride, 6619 

Ty los i n, 6621 

Urea for, 6628 

Valproate sodium, 6643 

Vancomycin, 6655 

Yancomycin hydrochloride for, 6658 

Vasopressin, 6662 

Verapamil hydrochloride, 6676 

Verteporfin for, 6684 

Vinb!astine sulfate for, 6691 

Vincristine sulfate, 6694 

Vincristine sulfate for, 6695 

Vinore!blne, 6698 

Warfarin sodium for, 6714 

Water for, bacteriostatic, 6717 

Water for, stenie, 6718 

Waler for, 6717 

Xenon Xe 133, 6722 

Xytazlne, 6725 

Yohimbine, 6729 

Yttrium Y 90 ibri tumom ab tiuxetan, 6730 
Zidovudine, 6740 
Zinc ehloride, 6749 
Zinc sulfate, 6756 

Zolazepam and tiletamine for Injection, 
6475 


łnjectfons and implanted drug producu 
(parenterals)—product guafity tests (1 >, 67 
Inosine, 2365 
Inositol, 2365, 7708 
Insoluble matter in reagents, 2326 
Insulin, 4605 
aspart, 4608 
assays (121), 205 
giargine, 4611 
glargine injection, 4613 
human, 4615 
human injection, 4617 
human isophane suspens!on and human 
insulin injection, 4617 
human suspension, isophane, 4620 
injection, 4607 
lispro, 4621 
lispro injection, 4623 
suspension, isophane, 4619 
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Insulin (continued) 
ztnc suspension, extended, 4625 
zlnc suspension, prompt, 4627 
Insulin aspart 
injection, 4610 

Intestinal fluidy simulaled, TS, 241 6, 2420 
Intramammary infuston 
amoxicil!in, 2787 
doxacil'lin benzathlne, 3531 
Inirautenne contraceptive system 
progesterone, 5854 
Intrinsic viscosity table, 2525 
tnulin, 4628 

in sodium chloride injection, 4629 
lnvert sugar, 7710 
In vitro 

and in vivo evaluatiou of dosage forms 
<1088), 1277 

biological reactlvity tests (87), 169 
In vfvo 

biofogical reactivity tests (88), 172 
and in vitro evaluation of dosage forms 
(1088), 1277 
Iobenguane 
1123 injection, 4632 
1131 injection, 4633 
sulfate, 2365 
lodic acid, 2365 
Iodinated 

I 125 albumin injection, 4636 
I 131 albumin aggregated injection, 4638 
I 131 albumin injection, 4637 
lodine, 2365, 4630 
diluted TS, 2416 

hundredth-normal <0.01 N), 2427 
1 123 capsules, sodium iodide, 4635 
I 123 injection, iobenguane, 4632 
I 123 injection, iodohrppurate sodium, 
4634 

1123 solution, sodium iodide, 4636 
I 125 albumin injection, iodinated, 4636 
I 125 injection, iothalamate sodium, 4637 
1131 albumin aggregaLed injection, 
iodinated, 4638 

I 131 albumin injection, iodinated, 4637 
I 131 capsules, sodium iodide, 4640 
I 1 31 injection, iobenguane, 4633 
I 131 injection, lodohippurate sodium, 
4638 

I 131 injection, rosę bengal sodium, 4639 

I 131 solution, sodium iodide, 4640 

monobromide, 2365 

monochloride, 2365 

monochloride TS, 2416 

and potassium iodide T5 1, 2416 

and potassium iodide T5 2, 2416 

and potassium iodide TS 3, 2416 

solution, strong, 4631 

topical solution, 4630 

tentb-normal (0,1 N), 2416, 2427 

tincture, 4631 

trncture, strong, 4632 

TS, 2416 

twentiethmormal (0*05 N), 2 427 
fodipamide, 4641 
megfumine injection, 4641 
lodixanol, 4642 
injection, 4645 
lodobromide TS, 2416 
lodochioride TS, 2416 
lodoethane, 2365 
Jodoform, 4648 
lodohippurate sodium 
I 123 injection, 4634 


lodometric assay—antibiotics (425), 353 
p-lorionitratetrazolium violet, 2365 
lodoplatinate TS, 2416 
lodoquinol, 4648 
tablets, 4649 
lohexol, 4649 
injection, 4652 

lon chromatography (1065), 1197 
fon-exchange resin, 2365 
lopamidof, 4653 
injection, 4654 
I o prom id e, 4655 
injection, 4658 
Iothalamate 

meglumine injection, 4659 
meglumine and iothalamate sodium 
injection, 4659 
sodium I T 25 injection, 4637 
sodium injection, 4660 
sodium and iothalamate meglumine 
injection, 4659 
lotha lamie acid, 4661 
loversol, 4662 
injection, 4662 
loxagIate 

meglumine and ioxaglate sodium injection, 
4663 

sodium and ioxaglate meglumine injection, 
4663 

loxaglic acid, 4664 
loxilan, 4665 
injection, 4666 
Ipecac, 46 67 
powdered, 4668 
orał solution, 4669 
Ipratropium bromide, 4670 
Irbesartan, 4671 

and hydrochlorothiazide tablets, 4674 
tablets, 4673 

Irinotecan hydrochloride, 4676 
injection, 4678 
Iron 

carbonyl, 4679 
dextran injection, 4680 
phenol TS, 2416 
powder, 2365 
salicylate TS, 2417 
$orbitex injection, 4681 
sucrose injection, 4682 
wire, 2365 
Iron (241), 301 
Isoamyl 
alcohol, 2365 
Isobutane, 7713 
Isobuty! 
acetate, 2365 
alcohol, 2329, 2366, 7713 
4-lsobutylacetophenone, 2366 
N -1 so bu ty! pi peri dane, 2 366 
Isoetharine 
hydrochlonde, 4684 
inhalation solution, 4685 
mesylate, 4685 

mesylate inhafation aerosol, 4686 
Isoflupredone acetate, 2366, 4687 
injectable suspension, 4688 
neomycin sulfate and tetracaine 
hydrochloride ointment, 5309 
neomycin sulfate and tetracaine 
hydrochloride topical powder, 5310 
Isof Iu ranę, 4688 
Isoleucine, 4690 
Usofeucine, 2366 
Isomalt, 77 15 


Isometheptene mucate, 4691 
dichloralphenazone, and acetaminophen 
capsules, 4692 
2-lsoniazid, 2366, 4693 
injection, 4694 
and rifampin capsules, 6010 
rifampin, pyrazinamide, and ethambuto! 

hydrochloride tablets, 601 3 
rifampin and pyrazinamide tablets, 6012 
orał solution, 4694 
tablets, 4695 
Isonicotinamide, 2366 
Isomcotinic acid, 2366 
hydrazide, 2366 
Isooctane, 2366 
fsopropamide iodide, 4696 
tablets, 4696 
Iso propyl 
acetate, 2366 

alcohol, 2329, 236ć, 2383, 4697 
alcohol, azcotropic, 4698 
alcohol, dehydrated, 2329, 2366 
alcohol, rubbing, 4699 
ether, 2366 
iodide, 2366 
myristate, 2366, 7717 
palmilate, 7717 
saficylale, 2366 
Isopropylaminę, 2366 
Isoproterenol 
hydrochloride, 4699 

hydrochloride and aeetylcysteme inhalation 
solution, 2587 

hydrochloride inhalation aerosol, 4700 
hydrochloride injection, 4701 
hydrochloride and phenylephrine bitartrate 
inhalation aerosol, 4702 
hydrochloride tablets, 4702 
inhalation solution, 4699 
sulfate, 4704 

sulfate inhalation aerosol, 4705 
sulfate inhalation solution, 4706 
Isorhamnetin, 2366 
Isosorbide 
concentrate, 4706 

dinitraLe exlended-release capsules, 4708 
dinitraLe chewable tablets, 4710 
dlnitrate, diluted, 4708 
dinitrate subiingual tablets, 4712 
dlnitrate extended-release tablets, 4710 
mononitrate, diluted, 4712 
mononitrate tablets, 4714 
mononitrate extended-release tablets, 

4715 

orał solution, 4707 
IsotreLinoin, 4720 
capsules, 4721 
isovaleric acid, 2366 
lsoxsuprine hydrochloride, 4725 
injection, 4726 
tablets, 4726 
Isradipine, 4727 
capsules, 4728 
orał suspension, 4728 
Itraconazole, 4729 
lvermectin, 4730 
and clorsulon injection, 4736 
injection, 4732 
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lvermectin (continued) 
pastę, 4733 

and pyrantel pamoate tablets, 473 7 
topi cal solu ti on, 4736 
tablets, 4734 
lxabepikme, 4739 


j 

fapanese honeysuckle flower, 7055 
dry extract / 7058 
powder, 7060 
juniper tar, 4741 


K 

Kaem pfe roi, 2366 
Kanamycin 
injection, 4742 
sulfate, 4742 
sulfate ca psuł es, 4744 
Kaolin, 4745 
Kerosene, 2366 
Ketamine hydrachloride, 4745 
Injection, 4746 
Ketoconazote, 4747 
orał suspension, 4748 
tablets, 4748 
Kctoprofen, 4749 
capsules, 4750 

extended-release capsules, 4751 
Ketorolac tram eth aminę, 4753 
injection, 4754 
tablets, 4756 
Kr 81 m 
krypton, 4757 
Krltl cii 

capsules, 7066 

delayed-release capsules, 7069 
Krypton Kr 81 m, 475 7 


L 


L designatrons, 2366 
Labeling (7), 98 

Labeling of inactive Engredlents (1091), 1296 
Labetalot hydrachloride, 4758 
injection, 4759 
orał suspension, 4759 
tablets, 4760 
alpha-Lactafbumin, 7718 
Lactase, 4761 
Lactic acid, 4761 
Lactitol, 7722 
Lactobionic acid, 7723 
Lactose, 2367 
anhydrous, 7724 
beta, 2367 
monohydrate, 7726 
monohydrate, alpha, 2367 
Lactulose 
eon cen tratę, 4762 

rnl) iłinn ^7X3 


Lamivudine, 4764 
orał solution, 4766 
tablets, 4767 

and abacavir tablets, 2529 
and zJdovudine tablets, 4769 
Lamotrigine, 4771 
tablets, 4772 
Lamotrigine 

extended-release tablets, 4774 
tablets for oraf suspension, 4776 
Lamotrigine compounded 
orał suspension, 4778 
Lanolin, 4779 
alcohols, 7727 
modlfied, 4781 
Lansoprazole, 4784 
delayed-refease capsules, 4786 
Lansoprazole compounded 
orał suspension, 4787 
Lanthanum 

alizarin complexan mixt*jre, 2367 
chloride, 2367 
nitrate hexahydrate, 2367 
nitrate TS, 2417 
oxide, 2367 
Latanoprost, 4788 
Lauric acid, 7728 
Lauroyl polyoxyIgłycerides. 7729 
Lauryl dimethyl aminę oxide, 2367 
Lead 

acetale, 2367 
acetale paper, 2367 
acetate test paper, 24OB 
acetate TS, 241 7 
acetate T5, alcoholic, 2417 
monoxide, 2367 
nftratę, 2367 

nitrate, hundredth-molar (0.01 M), 2428 
nitrate stock solution TS, 2417 
perchlorate, 2367 

perć h lora te, hundredth-molar (0.01 M), 
2428 

perchlorate, tenth-mofa' (0.1 M), 2428 
solution, standard, 2421 
subacetate TS, 241 7 
subacetate TS, diluted, 2415, 241 7 
tetraacetate, 2367 
Lead (251), 302 
Leak ratę (604), 500 
Ledthin, 7730 
Leflunomide, 4789 
tablets, 4791 
Lemon 
oil, 7732 
tinrture, 7733 
Letrozole, 4792 
tablets, 4793 
Leucine, 4795 
Leucovodn całcium, 4796 
injection, 4797 
tablets, 4798 
Leuprolide acetate, 4799 
levalbuterol 

inhalation solution, 4801 
Leval bu terał hydrachloride, 4803 
levamisote hydrachloride, 4805 
tablets, 4805 
Levetiracetam, 4806 
extended-release tablets, 4812 
injection, 4808 
orał solution, 4809 
tablets, 4811 

Levmetamfetaminę, 4818 
Levobunolol hydrachloride, 4819 
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Levocabastine hydrodiloride, 4820 
levocarnitine, 4821 
injection, 4823 
orał solution, 4823 
tablets, 4824 

Levocet i rizi n e d i hyd rac hlo ride 
tablets, 4826 
Levodopa r 4828 
capsules, 4829 
Levodopa 

and carbidopa extended-release tablets, 
3190 

and carbidopa o rally disintegrating tablets, 
3196 

and carbidopa tablets, 3189 
tablets, 4830 
Levofloxacin, 4831 
orał solution, 4833 
tablets, 4834 
Levonordefrin, 4836 

and meptvacaine hydrachloride injection, 
5016 

and procaine and tetracaine hydrochlorides 
Injection, 5844 

and propoxycaine and procaine 
hydrochlorides injection, 5889 
Levonorgestrel, 4837 
and ethinyl estradiol tablets, 4837 
Levorpbanoi tartrate, 4838 
injection, 4839 
tablets, 4839 

Levothyroxine sodlum, 4840 
orał powder, 4842 
tablets, 4843 
Licorice, 7072 
extract, powdered, 7074 
fluidextract, 7733 
powdered, 7073 
Lidocaine, 4845 
topical aerosol, 4845 
hydrachloride, 4847 

hydrachloride and dextrose injection, 4852 
hydrachloride and epmephrine injection, 
4853 

hydrachloride Injection, 4848 
hydrachloride jelly, 4849 
bydrochioride orał topical solution, 4849 
hydrachloride topical solution, 4851 
neomytin and polymyxin B suifates and 
badtracin ointment, 5315 
neomycin and polymyxin B suifates and 
badtracin zinc ointment, 5318 
and neomycin and poIymyxin B suifates 
cream, 5323 
ointment, 4846 
and prilocaine cream, 4854 
orał topical solution, 4847 
Light dfffraction measurement of particie size 
(429), 354 
Limę, 4855 
U mes tonę 
ground, 7075 
(ff)-(+)-Limonene, 2367 
Linalool, 2368 
Lincomycln 
hydrachloride, 4856 
hydrachloride capsules, 4857 
hydrachloride soluble powder, 4858 
injection, 4856 
orał solution, 4856 
Lindane, 4858 
cream, 4859 
lotion, 4859 
shampoo, 4859 
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Unoleoyl polyoxylgfycerides l 7734 
Liothyronine sodium, 4860 
tablets, 4861 
Liotnx tablets, 4862 
Lipid injectable emu Id on, 4863 
Li poi c acid 
alpha, 7076 
capsules, alpha, 7077 
tablets, alpha, 7078 
a-LI pole acid, 2368 
Uquid petrofatum, 2368 
Liquid-phase sterilization (1229,6), 1834 
Usiriopńl, 4864 

and hydrochlorothiazide tablets, 4867 
orał suspension, 4865 
tablets, 4866 
Lithium, 2368 
carbonate, 4870 
carbonate capsules, 4871 
carbonate tablets, 4872 
carbonate extended-release tablety 4R73 
chloride, 2368 
ci tratę, 4874 
hydroxide, 2368, 4875 
metaborate, 2368 

methoxide, fiftieth-normal {0,02 N) in 
methanol, 2428 

methoxide, tenth-normal (OJ N) in 
chlorobenzene, 2428 
methoxide, tenth-normal (OJ N) in 
methanol, 2429 

methoxide, tenth-normal (OJ N) in 
toluene, 2429 
nltrate, 2368 
perchlorate, 2368 
orał solution, 4870 
sulfate, 2368 
Lithocholjo acid, 2368 
Litmus, 2368, 2407 
paper, blue, 2409 
paper, red, 2409 
TS, 2417 
Locke-Ringer's 
solution, 2417 
TS, 2417 

Locust bean gum, 2368 
Lomustine, 4876 
capsules, 4878 

Loperamide hydrochloride, 4880 
capsules, 4880 
orał solution, 4881 
tablets, 4882 
Lopinavir, 4883 
Lopinavir 

and ritonavir orał solution, 4886 
and rEtonavrr tablets, 4890 
Loracarbef, 4893 
capsules, 4894 
for orał suspension, 4895 
Loratadine, 4896 
chewable tablets, 4900 
orał solution, 4897 
tablets, 4899 

o rally dislntegrating tablets, 4901 
Łorazepam, 4904 
injection, 4905 
orał concentrate, 4907 
tablets, 4908 
.osartan potassium, 4910 
and hydrochlorothiazide tablets, 491 3 
tablets, 4911 

.OSS on diying (731), 614 
-oss on drying for reagente, 2326 


Loss on ignition (733), 615 


Lotion 

Afnphoteridn B, 2799 

Benzoyl peroxide, 2989 

Benzyl benzoate, 2992 

Beta met ha sonę dipropionate, 3006 

Betamethasone valerate, 3013 

Clotnmazole, 3525 

Flurandrenolide, 4276 

Hydrocortisone, 4507 

Hydrocortisone acetate, 4513 

Undane, 4859 

Malathion, 4955 

Methylbenzethonium chlor de, 5096 
Neomycin sulfate and flurandrenolide, 
5306 

Neomycin sulfate and hydrocortisone 
acetate, 5308 
Nystatin, 5402 
Padimate O, 5546 
Triamcinolone acetonide, 6560 


Lovastatin, 491 7 
tablets, 4919 

Low molecutar weight heparin molecular 
welght determinations <209), 270 
Loxapine 
capsules, 4921 
succinate, 4920 
Lufenuron, 4921 
Lumefantrine, 4923 
luteln, 7078 
capsules, 7079 
preparat i on, 7080 
Lycopene, 7081 
preparation, 7083 
Lomato extract containEng, 7084 
Łysinę 

acetate, 4924 
hydrochloride, 4925 
hydrochloride tablets, 7087 
i-Lysine, 2368 


M 

Mafenide acetate, 4927 
cream, 4928 

for topicaJ solution, 4928 
Magaldrate, 4930 

and simethicone chewable tablets, 4933 
and simethicone orał suspension, 4932 
orał suspension, 4931 
tablets, 4931 
Magnesia 

alumina and calcium carbonate chewable 
tablets, 2663 

alumina, calcium carbonate, and 
simethicone chewable tablets, 2664 
alumina and calcium carbonate orał 
suspension, 2662 

alumina and simethicone chewable tablets, 
2668 

alumina and simethicone orał suspension, 
2666 

anrf oh rmSn^ Arii ri imanrinn 


and alumina tablets, 2661 
aspirin and alumina tablets, 2877 
aspirin, codeine phosphate, and alumina 
tablets, 2883 

calcium carbonate and simethicone 
chewable tablets, 3131 
and calcium carbonate chewable tablets, 
3131 

miik of, 4934 
mixture TS, 2417 
tablets, 4934 
Magnesium, 2368 
acetate, 2368 
aluminornetasilicate, 77 35 
afuminosilicate, 7736 
aluminum silicate, 7738 
and calcium carbonates orał suspension, 
3133 

and calcium carbonates tablets, 3134 
carbonate, 4935 

carbonate and cltric acid fur orał soiutlon, 
4936 

carbonate, citric acid, and potassium 
citrate for orał solution, 4937 
carbonate and sodium bicarbonate for orał 
suspension, 4937 

carbonate, alumina, and magnesium oxide 
tablets, 2671 

carbonate and alumina ora! suspension, 
2669 

carbonate and alumina tablets, 2670 
chloride, 2368, 4938 
chloride, 0.01 M, 2429 
citrate, 4939 

dtrate orał solution, 4940 
citrate for orał solution, 4941 
gluconaLe, 4942 
gluconate tablets, 4943 
hydroxide, 4943 
hydroxide pastę, 4944 
nltrate, 2368 
oxide, 2368, 4945 

oxide, alumina, and magnesium carbonate 
tablets, 2671 

Gxide, aspirin, and alumina tablets, 2878 
oxide capsules, 4946 
oxide, chromatographic, 2347, 2368 
oxide, dtric acid, and sodium carbonate 
irrigation, 3458 
oxide tablets, 4947 
perchlorate, anhydrous, 2333, 2368 
phosphate, 4947 
saiicylate, 4949 
salrcylate tablets, 4950 
silicate, 77^10 

silicate, activated, 2329, 2368 
silicate, chromatographic, 2368 
stearate, 7741 
sulfate, 2368, 4951 
sulfate, anhydrous, 2333, 2368 
sulfate in dextrose injection, 4953 
sulfate injection, 4952 
sulfate T5, 2417 
trisilicate, 4953 

trisilicate and alumina orał suspension, 

2672 

trisilicate and alumina tablets, 2673 
trisilicate tablets, 4954 
Malabar-nutoree, ieaf, 7087 
powdered, 7089 
extract, powdered, 7090 
Malachiie green 
C, 2368 
oxalate, 2408 
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Malathion, 4955 
btion, 4955 

Maleic add, 2368, 7744 
Maile acid, 7745 
Ma!lory's stain, 2417 
Mało nic add, 2368 
Maititol, 7746 
solution, 7747 
Maltodextrln, 7748 
Maltol, 7751 
Maltose, 7751 
Maltotriose, 2368 
Mandelic add, 7752 
Manganese, 2368 
chloride, 4956 
chloride injection, 4957 
chłońcie for orał solution, 4958 
dioxide, 2369 

dioxide, activated, 2369, 2369 
glutonate, 4958 
sulfate, 4960 
sulfate injectian, 4960 
Mannitol, 4960 
injection, 4962 

in sodium chlonde injection, 4963 
D-Mannitol, 2369 

Manufacturing practioes for dretary 
supplements {2750), 2303 
Maprotiline hydrochloride, 4963 
tablets, 4964 

Marbofloxadn compounded, veterinary 
orał suspension, 4965 
Maritime pine, 7091 
extract, 7092 

Mass spectrometry (736), 620 
Mayer's reagent, 2417 
Mazfndot 4966 
tablets, 4967 

Measurement of subvisibfe particulate matter 
in therapeutrc protein fnjettions {1787), 
2149 

Mebendazole, 4968 
orał suspension, 4969 
tablets, 4970 
Mebrofenin, 4971 

Mecamylamme hydrochloride, 4972 
tablets, 4973 

Mechlorethamine hydrochloride, 4974 
for injection, 4974 
Medizine hydrochloride, 4975 
tablets, 4976 

Metlocydine sulfosalicyiate, 4978 
cream, 4978 

Medofenamate sodium, 4979 
capsules, 4980 
Medical air, 2602 

Medical devices—bacteriai endotoxin and 
pyrogen tests (161), 236 
Medical gases assay {415), 349 
Medium-chain trigyfcerides, 2369, 7957 
Medroxyprogesterone acetate, 4980 
injectable suspension, 4981 
tablets, 4982 
Mefenamic acid, 4983 
capsules, 4984 

Meflocjuine hydrochloride, 4984 
tablets, 4985 
Megestrol acetate, 4987 
orał suspension, 4987 
tablets, 4989 
Megtumine, 4990 
Meiamine, 2369 
Melatonin, 7094 
tablets- 7095 


Meloxicam, 4991 
orai suspension, 4994 
tablets, 4995 
Melphalan, 4997 
tabfets, 4997 

Melting rangę or temperaturę (741), 625 
Memantine hydrochloride, 4998 
tablets, 5000 

Members of the United States Pharmacopeial 
Convention, xix 

Menadiol sodium diphospnate, 5003 
injection, 5003 
tablets, 5004 
Menadlone, 5005 
injection, 5005 
Menaquinone-7, 7096 
capsufes, 7097 

extract, Baciltus suhtifis subsp. subtilis, 7101 
p repa rat ion, 7098 
tablets, 7100 
Mcnthol, 5006 

and benzotalne topicat aerosol, 2981 
lozenges, 5007 

and tetracaine ointment, 6392 
Meperidine hydrochloride, 5007 
injection, 5008 
orał solution, 5009 
tablets, 5009 
Mephenytoin, 5010 
tablets, 5011 
Mephobarbltal, 5012 
tablets, 5013 

Mepivacaine hydrochloride, 5013 
injection, 5015 

and levonordefrin injection, 5016 
Mepredmsone, 5017 
Meprobamate, 5017 
orał suspension, 5018 
tablets, 5019 
Meradimate, 5020 
2-Mercaptoethanof, 2369 
Mercaplopurine, 5020 
tablets, 5022 
Mercuric 
acetale, 2369 
acetate TS, 2417 
ammonium thiocyanale T5, 2417 
bromide, 2369 
bromide test paper, 2409 
bromide TS, alcoholic, 2412, 241 7 
chloride, 2369 
chloride TS, 2417 
iodide, red, 2369 
iodide, TS, 2417 
nitrate, 2369 

nitrate, tenth-mofar (OJ M), 2429 
nitrate TS, 2417 
oxide, yellow, 2369, 2406 
potassfum iodide TS, 2^17 
potassium iodide TS, alfcaline, 2412, 2417, 
2418 

sulfate, 2369 
sulfate TS, 2414, 2417 
thiotyanate, 2369 
Mercurous nitrate 
di hydra te, 2369 
TS, 2418 
Mercury, 2369 
ammoniated, 5023 
Mercury (261), 303 
Meropenem, 5024 
for injection, 5026 
Mesalamine, 5027 
extended-refease capsules, 5029 


delayed-release tablets, 5032 
Mesityl oxide, 2369 
Mes na, 5033 

Mesoridazine besylate, 5035 
injection, 5035 
orał solution, 5036 
tablets, 5037 
Mestranol, 5037 

and ethynodiol diacetate tablets, 4111 
and norethindrone tablets, 5385 
Metacresol, 5038 
Metanil 
yellow, 2369 

Metaphenylenediamine hydrochloride, 2369 
TS, 2418 

Metaphosphoric-acetic acid TS, 2418 
Metaphosphoric add, 2369 
Metaproterenol sulfate, 5039 
inhalatfon aerosol, 5040 
inhalation solution, 5041 
orał solution, 5042 
tablets, 5043 

Me ta ram inol bltartrate, 5043 
injection, 5043 
Metaxalone, 5044 
tablets, 5046 

Metformin hydrochloride, 5047 
extended-release tabfets, 5050 
and glipizlde tablets, 4407 
and glyburide tablets, 4418 
and pioglitazone tablets, 5720 
tablets, 5048 

Methacholine chloride, 5058 
Methacrylic acid, 2369 
copofymer, 7753 
copofymer dispersion, 775 5 
and ethyl acrylate copolymer, 7756 
and ethyl acrylate copolymer dispersion, 
7758 

and ethyl acrylate copolymer, partially- 
neutralized, 7760 

and methyl methacrylate copolymer, 7759 
Methacydine hydrochloride, 5059 
capsules, 5059 
orał suspension, 5060 
Methadone hydrochloride, 5060 
injection, 5061 
orał eon cen tratę, 5061 
orał solution, 5062 
tablets, 5063 

tablets for orał suspension, 5064 
Methamphetamine hydrochloride, 5064 
tablets, 5065 

Methanesulfonie acid, 2369 
MethanoL 2329, 2333, 2369 
aldehyde-free, 2369 
anhydrous, 2369 
deuterated, 2350 
spectrophotometric, 2369 
Methazolamide, 5066 
tablets, 5066 

Methdilazine hydrochloride, 5067 
orał solution, 5068 
tablets, 5068 

Methenamine, 2362, 2369, 5069 
hippurate, 5071 
hippurate tablets, 5072 
mnndeiate, 5072 
mandeiate for orai solution, 5073 
mandelate ora! suspension, 5073 
mandelate tablets, 5074 
mandelate delayed-release tabfets, 5074 
orał solution, 5070 
tablets, 5070 
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Methimazole, 5075 
tablets, 5076 
Methionine, 5076 
Methocarbamol, 5077 
injection, 5078 
tablety 5079 

Methods for the determination of particulate 
matter in injections and ophthalmic 
Solutions (1788), 2163 
Methohexital, 5080 
sodium for rnjectEon, 5081 
Methotrexate, 5082 
injection, 5084 
for injection, 5085 
tablets, 5086 
Methotrimeprazine, 5086 
injection, 5087 
Methoxsalen, 5087 
eapsules, 5088 
topical solution, 5089 
5 - M ethoxy-1 rt-be nzi m i d azo te- 2-th i o I, 2 369 
7-Methoxycoumarin, 2369 
Methoxy determination <431 ) # 359 
M eth oxyeth a no L 2369 

2-Methoxyethanol, 2369 
Methoxyflurane, 5089 
5-MeLhoxy-2-methyl-3-indoleacetic acid, 
2369 

Methoxyphenylacetk: acid, 2370 
Methoxyphenylacetic TS, 2418 
Methscopolamine bromide, 5090 
tablets, 5091 
Meth$uxtrnide, 5092 
eapsules, 5093 
Methydothiazide, 5093 
tablets, 5094 
Methyl 

acetate, 2370 
aJcohol, 7761 
4-aminobenzoate, 2370 
arachidate, 2370 
behenate, 2370 
benzen esul fon a te, 2370 
caprate, 2370 
caprylate, 2370 
carbamate, 2370 
Chloroform, 2346, 2370, 2401 
erucate, 2370 
ethyl ketone, 2370 
green, 2370 

green-iodomercurate paper, 2409 
heptadecanoate, 2370 
iodide, 2370 

isobutyl ketone, 2370, 7762 
laurate, 2370 
lignocerate, 2371 
Ifnoleate, 2371 
itnolenate, 2371 
methacrylate, 2371 

metbacrylate and ethyl acrylate copolymer 
disperslon, 7650 
myristate, 2371 
oleate, 2371 
orange, 2408 
orange TS, 2418 
palmltate, 2371 
purple TS, 2418 
red, 2371, 2408 
red-methylene blue TS, 2418 
red sodium, 2408 
red TS, 2418 
red TS 2, 2418 
red T5, methanoIJe, 2418 
salicylate, 7763 


sutfoxide, 2371 
violet TS, 2418 
yellow, 2371, 2408 
yellow^methylene blue T5, 2418 
yellow paper, 2409 
yellow TS, 2418 

3 - Methyl - 2-be nzo thiazo I i nonę hyd ra zonę 

hydrochloride TS, 2418 
Methylamine, 40 percent in water, 2371 
Methylamine hydrochloride, 2371 
p-Methylaminophenol sulfate, 2371 
Methyibenzethonium chloride, 5095 
lotion, 5096 
ointment, 5096 
topical powder, 5096 

4 - M e thy 1 benzoph e no ne, 2371 

M ethyl be nzoth tazol one hyd rzzo ne 
hydrochloride, 2371 

{R)-(+) -a I p ha - Me thy I b enzy I isocyanate, 2372 
(S)-(-)-a-Methyl benzyl isocyanate, 2372 
Methylceltulose, 5097 
ophthalmic solution, 5099 
ora! solution, 5099 
tablets, 5099 
Methylcobalamin, 7102 
tablets, 7103 
Methyldopa, 5099 
and chlorothiazide tablets, 5101 
and hydrochlorothiazide tablets, 5103 
orał suspension, 5100 
tablets, 5101 

Methyldopa te hydrochloride, 5104 
injection, 5104 
Methylene 
blue, 2372, 5105 
blue injection, 5107 
blue injection, veterinary, 5107 
blue TS, 2418 
chloride, 2351, 2372, 7764 
5,5 y -Methylenedisalicyłic acid, 2372 
Methylergonovine maleate, 5108 
injection, 5109 
tablets, 5110 

3- O-Methylestrone, 2372 
Methyl methaoylate 

and methacrylic acld copolymer, 7 759 
2~Methyl-5-nitrQimidazoJe, 2372 
N- Methyl - N*n i tros o-p-tol uen es u ff o na m i de, 
2372 

Methylparaben, 7765 
sodium, 7766 
4 - M ethyl pen tan-2-ol, 2372 
2-Methylpentane, 2372 

4- Melhyl-2-pentanone, 2370, 2372 
Methylphenidale hydrochloride, Ś11 ] 

tablets, 5113 

extended-release tablets, 5113 
Methylprednisolone, 5117 
acetale, 5119 
acetate cream, 5119 
acetate injectabfe suspension, 5120 
acetate and neomycin sulfate cream, 5311 
hem isu cc i na te, 5121 
sodium succinate, 5122 
sodium succinate for injection, 5123 
tablets, 5118 

2-Methyh2-propyM ,3-propanediol, 2372 
Methyl pToluenesuffonate, 2371 
N-Methy!pyrrofidine, 2372 
Methylpyrrolidone, 7767 
Methylsulfonylmethane, 7104 
and glucosamine tablets, 7017 
glucosamine, and chondroftin sulfate 
sodium tablets, 7019 


Me thy I tes tostera n e, 5124 
ca psuł es, 5125 
tablets, 5126 

Methylthionine perchlorate TS, 2418 
Methyserglde maleate, 5126 
tablets, 5127 
Metoclopramide 
hydrochloride, 5128 
injection, 5129 
orał solution, 5130 
tablets, 5131 
Metolazone, 5132 
orał suspension, 5133 
tablets, 5134 
Metoprolol 
fumarate, 5135 
succinate, 5137 

succinate extended-release tablets, 5138 
tartrate, 5140 

tartrate and hydrochlorothiazide tablets, 
5144 

tartrate injection, 5141 
tartrate orał solution, 5142 
tartrate orał suspension, 5142 
tartrate tablets, 5143 
Metrifonate, 5146 
Metronidazole, 5147 
benzoate, 5148 
ca psuł es, 5149 
gel, 5151 
injection, 5152 
tablets, 5153 

extended-release tablets, 5154 
Metron i dazole benzoate compounded 
orał suspension, 5149 
Metyrapone, 5156 
tablets, 5157 
Metyrosine, 5157 
capsules, 5158 

Mexiletine hydrochloride, 5159 
capsules, 5160 
Mezlodliin 
for injection, 5161 
sodium, 5160 
Mibolerone, 5162 
orał solution, 5162 
Miconazole, 5163 
injection, 5163 
nitrate, 5164 
ni tratę cream, 5165 
nitrate topical powder, 5165 
nitrate vaginaJ suppositories, 5166 
Microbial characterization, jdentiflcation, and 
strain ty ping (1113), 1419 
Microbial enumeration tests nutritional and 
dietary supplements (2021), 2245 
Microbiological attributes of nonsterile 
nutritional and dielary supplemenLs 
<2023), 2256 

Microbiological besL laboratory practices 
<1117), 1443 

Microbiological eon troi and monitoring of 
aseptic processing environments (1116), 
1430 

Microbiological examination of nonsterile 
products: acceptance criteria for 
pharmaceutical preparations and 
substances for pharmaceutical use (1111), 
1415 

Microbiological examination of nonsterile 
products: microbial enumeration tests (61), 
117 

Microbiological examinatlon of nonsterile 
products: tests for specified 
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Mrcrobiological procedures for absence of 
specified microorganisms—nutritronal and 
dietary supplements <2022), 2250 
Microscopy, optical (776), 645 
Midazolam, 5167 
injection, 5168 

Mid-infrared spectroscopy (854), 783 
Mid-infrared spectroscopy—theory and 
practlce <1854), 2220 
Mrdodrine hydrochloride, 5169 
tablets, 5170 
Milk thistle, 7106 
capsules, 7110 
extraet, powdered, 7109 
powdered, 7107 
tablets, 7112 
Millon's reagent, 2418 
Milrinone, 5172 
Minerał 
add, 2372 
oil, 5173 

oil emulsion, 5174 
oil, light, 7768 
oil, rectal, 5174 
oil, topical light, 5174 
Minerals 

with calcium and vitamin D tablets, 6864 
capsules, 7113 

oil- and water-soluble vitamins with, 
capsules, 7336 

oil- and water-soluble vitamlns with, orał 
solution, 7361 

oil- and water-soluble vitamins with, 
tablets, 7375 
tablets, 7121 

water-soluble vitamins with, capsules, 7423 
water-soluble vitamins with, orał solution, 
7443 

water-soluble vftamins with, tablets, 7451 
Minimum fili (755) H 623 
Minocydine 
hydrochloride, 5175 
hydrochloride capsules, 5176 
penodontal system, 5182 
hydrochloride orał suspension, 5177 
hydrochloride tablets, 5178 
hydrochloride extended-release tablets, 
5178 

for injection, 5174 
Mfnoxidil, 5183 
topEcal solution, 5185 
tablets, 5184 
Mirtazapine, 5186 
tablets, 5188 

orally disfntegrating tablets, 5189 
Misoproslol, 5191 
dispersion, 5192 
Misston 

and preface, vii 
statement, vii 
Mitomycin, 5193 
For injection, 5195 
Mltotane, 5196 
tablets, 5196 
Mitoxantrone 
hydrochloride, 5197 
injection, 5197 
Modafimf, 5198 
tablets, 5199 

Moexipril hydrochloride, 5201 
Moexipril hydrochloride 
and hydrochlorothiazide tablets, 5205 
tablets, 5203 

Moist heat sterilization of aqueous ligutds 


Molindone hydrochloride, 5207 
tablets, 5208 
Molybdenum, 2372 
Mofybdic add, 2372 
Molybdo-p h os pholungstate TS, 2418 
Mo meta sonę furoate, 5209 
cream, 5210 
ointment, 5211 
topical solution, 5213 
Monensin, 5214 
gra n ula ted, 5215 
premix, 5216 
sodium, 5216 

Monitoring devices—Ume, temperaturę, and 
humidity (1118), 1449 
Monitoring of bioburden (1229.3), 1820 
Monobasic 

potassrum phosphate, 2372, 7847 
sodium phosphate, 23 72, 6201 
Monobenzone, 5217 
cream, 5218 

Monochloroacetic add, 2372 
Mono- and di-glycerides, 7769 
Monoethanolamine, 2372, 7769 
Monoglyceude ci tratę, 7772 
Monograph and reference materiał donors 
2014 recognition, xxvi 
Monosodium glutamate, 2372, 7771 
Monothioglycerol, 7772 
Montelukast 

sodium orał granules, 5220 
sodium tablets, 5222 
sodium chewable tablets, 5225 
Montelukast sodium, 5218 
Morantel tartrate, 5227 
Morldzine hydrochloride, 5228 
tablets, 5230 
Morin, 2372 
Morphine sulfate, 5231 
extended-release capsules, 5232 
injection, 5234 
supposltories, 5235 
Morpholtne, 23 72 
Morrbuate sodium injection, 5236 
Moxideciin, 5236 
Moxifloxadn 
hydrochloride, 5240 
ophthalmic solution, 5238 
Mucosal drug products—performance tests 
(1004), 829 

Mucosal drug products—pro duet quality 
tests (4), 86 
Mupirocin, 5242 
calcium, 5243 
cream, 5244 
ointment, 5246 
nasal ointment, 5246 
Mycophenolate 
sodium, 5256 

Mycophenolate mofetiJ, 5247 
capsules, 5248 
For injection, 5250 
for orał suspension, 5251 
tablets, 5253 
Mycophenolic add 
delayed-release tablets, 5257 
Mycoplasma tests (63), 130 
Myristie add, 7772 
Myristyl alcohol, 7773 
Myristyftrimethylammonium brom i de, 2372 
Myrrh, 5259 
topical solution, 5260 


N 


N 13 injectron, ammonia, 5369 
Nabumetone, 5261 
tablets, 5262 
Na dolo I, 5262 

and bendroflumethiazide tablets, 5265 
tablets, 5264 
Nafcillin 
injection, 5265 
for injection, 5266 
sodium, 5267 
sodium capsules, 5267 
sodium for orał solution, 5268 
sodium tablets, 5268 
Naftifine hydrochloride, 5268 
cream, 5269 
gel, 5269 

Nalldixłc acid, 5270 
orał suspension, 5271 
tablets, 5271 

Nalorphine hydrochloride, 5272 
injection, 5273 
Nabxone 

hydrochloride, 5273 
hydrochloride injection, 5274 
and pentazocine tablets, 5629 
Naltrexone hydrochloride, 5275 
tablets, 5276 
Nandrolone 
decanoate, 5277 
decanoate injection, 5278 
phenpropionate, 5278 
phenpropionate injection, 5279 
Naphazoline hydrochloride, 5279 
nasal solution, 5281 
ophthalmic solution, 5281 
and phenlramine maleate ophthalmic 
solution, 5281 
Naphthalene, 2372 
1,3-NaphthalenedioJ, 2372 
2,7 - N a p h th a len ed iol, 2353, 2372 
2-Naphthalenesulfonic add, 2372 
Naphthol 

dipotassium disulfonate, 2373 
disodium disulfonate, 2373 

1- Naphthol, 2330, 2373 
reagent, 2418 

TS, 2418 

2- Naphthol, 2337, 2373 
TS, 2413, 2418 

p-Napbtholbenzem, 2373, 2408 
TS, 2418 

/3-Naphthoquinone-4-sodiurn suffonate, 2373 
Naphthoresorcfnol, 2373 
1-Naphthylamrne, 2373 

1- Naphthylamine hydrochloride, 2373 

2- Naphthyl chloroformate, 2373 
N-( 1 -N aph thy I }e thy I e n ed i am i n e 

di hydrach I o ride, 2373 
T5, 2418 
Naproxen, 5283 
sodium, 5286 
sodium tablets, 5287 
orał suspension, 5283 
tablets, 5284 

delayed-release tablets, 5285 
Narasin 

gra nu lar, 5288 
prermx, 5290 
Naratriptan 
hydrochloride, 5291 
hydrochloride orał suspension, 5293 
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Naratriptan (continued) 
tablets, 5290 


Nasal solution 

Butorphanol tartrate, 3101 
Caldtonin sal mon, 3119 
Cromolyn sodium, 3589 
Ephedrine sulfate, 3998 
Epinephrine, 4001 
Flunisolide, 4235 
Naphazoline hydrochloride, 5281 
Oxymetazoline hydrochloride, 5523 
Phenylephrine hydrochloride, 5684 
Te tra hyd rozo I i ne hyd roch I oride, 6412 
Xyfometazoline hydrochloride, 6726 


Nasal spray 

Bu torph an o I ta rtrate, 3102 
Desmopressin acetate, 3662 
Fluticasone propronate, 4298 


Natamycin, 5293 
ophthalmic suspension, 5294 
Nateglirude, 5295 
tablets, 5297 

Near-infrared spectroscopy (1119), 1455 
Nefazodone hydrochloride, 5297 
tablets, 5299 
Neomycin 
boiuses, 5300 

and colistin sulfates and hydrocortisone 
acetate otic suspension, 3558 
for injection, 5300 

penicitlin C, polymyxin B, hydrocortisonę 
acetate, and hydrocortisone sodium 
succinate topical suspension, 5597 
and polymyxin B sulfates, bacitracin, and 
hyd rocorti sonę acetate ointment, 5314 
and polymyxin B sulfates, bacitracin, and 
hydrocortisone acetate ophthalmic 
ointment, 5314 

and polymyxin B sulfates, bacitracin, and 
lidocaine ointment, 5315 
and polymyxin B sulfates and bacitracin 
olntment, 531 3 

and polymyxtn B sulfates and bacitracin 
ophthalmic ointment, 5313 
and polymyxln B sulfates, haritrarin ńnc T 
and hydrocortisone ointment, 5316 
and polymyxm B sulfates, bacitracin zinc, 
and hyd rocorti sonę ophthalmic 
ointment, 5317 

and polymyxtn B sulfates, bacitracin zinc, 
and hydrocortisone acetate ophthalmic 
ointment, 5317 

and polymyxin B sulfates, bacitracin zinc, 
and lidocaine ointment, 5318 
and polymyxin B sulfates and bacitracin 
zinc ointment, 5315 
and polymyxin B sulfates and bacitracin 
zinc ophthalmic ointment, 5316 
and poiymyxin B sulfates cream, 5312 
and polymyxin B sulfates and 
dexamethasone ophthafmic ointment, 
5319 


Narai-mtra 


and polymyxin B sulfates and 
dexamethasone ophtha mic suspension, 
5319 

and polymyxin B sulfates and gramicidin 
cream, 5320 

and po!ymyxin B sulfates, gramicidin, and 
hydrocortisone acetate cream, 5321 
and polymyxin B sulfates and gramicidin 
ophthalmic solution, 5320 
and polymyxin B sulfates and 
hydrocortisone ophthalmic suspension, 
5322 

and polymyxin B sulfates and 
hydrocortisone otic sdutfon, 5321 
and polymyxin B sulfates and 
hydrocortisone otic suspension, 5322 
and polymyxin B sulfates and 
hydrocortisone acetate cream, 5323 
and polymyxin B sulfates and 
hydrocortisone acetate ophthalmic 
suspension, 5323 

and polymyxin B sulfates and lidocaine 
cream, 5323 

and polymyxin B sulfates ophthalmic 
olntment, 5312 

and polymyxin B sulfates ophthalmic 
solution, 531 3 

and polymyxin B sulfates, penicillin C 
procaine, and hydrocortisone acetate 
topical suspension, 5614 
and po!ymyxin B sulfates and pramoxine 
hydrochloride cream, 5324 
and polymyxin B sulfates and prednisolone 
acetate ophthalmic suspension, 5324 
and polymyxin B sulfates solution for 
Inigation, 5312 
sullate, 5301 

sulfate and bacitracin ointment, 5302 
sulfate and bacitracin zinc ointment, 5303 
sulfate cream, 5301 
sulfate and dexamethasone sodium 
phosphate cream, 5303 
sulfate and dexamethasone sodium 
phosphate ophthalmic ointment, 5303 
sullate and dexamethasone sodium 
phosphate ophthalmic solution, 5304 
sulfate and fluocinołone aceton i de cream, 
5305 

sulfate and fluorometholone ointment, 
5305 

sulfate and flurandrenolide cream, 5305 
sulfate and flurandrenolide lotion, 5306 
sulfate and flurandrenolide ointment, 5306 
sulfate and gramicidin ointment, 5306 
sulfate and hydrocortisone cream, 5307 
sulfate and hydrocortisone ointment, 5307 
sulfate and hydrocortisone otic suspension, 

5307 

sulfate and hydrocortisone acetate cream, 

5308 

sulfate and hydrocortisone acetate lotion, 
5308 

sulfate and hydrocortisone acetate 
ointment, 5308 

sulfate and hydrocortisone acetate 
ophthalmic suspension, 5308 
sulfate, isoflupredone acetate, and 
tetra ca i ne hydrochloride ointment, 5309 
sulfate, isoflupredone acetate, and 
tetracaine hydrochloride topical powder, 
5310 

sulfate and methylprednisolone acetate 
cream, 531.1 

sulfate, nystatin, gramicidin, and 


sulfate, nystatin, gramicidin, and 
triameinolone acetonide ointment, 5404 
sulfate, nystatin, thios trep ton, and 
triameinolone acetonide cream, 5405 
sulfate, nystatin, thiostrepton, and 
triameinolone acetonide ointment, 5406 
sulfate ointment, 5301 
sulfate ophthalmic ointment, 5301 
sulfate and prednisolone acetate 
ophthalmic suspension, 5326 
sulfate orał solution, 5302 
sulfate tablets, 5302 

sulfate and triameinolone acetonide cream, 
5326 

Neostigmine 
bromide, 5326 
brom id e tablets, 5327 
methylsulfate, 5327 
metbylsulfate injection, 5328 
Neotame, 7775 

Nephelometry, turbidimetry, and \ristia! 

comparison (855), 787 
Nessferts reagent, 2418 
Netilmidn sulfate, 5328 
Injection, 5329 
Neutralized 
altohol, 2373 
phthaiate buffer, 2340 
Neulral red, 2408 
TS, 2418 
Nevirapine, 5329 
orał suspension, 5331 
tablets, 5333 

New sterilization methods (1229.12), 1848 
Niacin, 5334 

extended-release tablets, 5337 
injection, 5335 

or niacinamide assay (441), 361 
tablets, 5336 
Niacinamide, 5339 
injection, 5340 
or niacin assay (441), 361 
tablets, 5340 

Nicardiprne hydrochloride, 5341 
Injection, 5342 

Nkkel-aluminum catalyst, 2373 
Nickel, 2373 

standard solution T5, 2418 
sulfate, 2373 

(II) sulfate heptahydrate, 2373 
Nickel nitrate hexahydrate, 2373 
/J-Nicotinamide adenine dinudeotide, 2373 
Nicotinamide adenine dinudeotide 
phosphate-adenosme-5'-lriphosphate 
mixture, 2373 
Nicotine, 5344 
polacrilex, 5347 
polacriiex gum, 5350 
transdermal system, 5345 
Nicotinic acfd, 2373 
Nifedipine, 5351 
capsules, 5352 

extended-release tablets, 5354 
Nile blue hydrochloride, 2408 
Nimodipine, 5359 
Ninhydrin, 2373 
T5, 2418 
Nitrate 

mercurous, dihydrate, 2369 
mercurous, TS, 2418 
ophthalmic solution, si!ver, 6160 
in reagents, 2327 
sllver, 2389, 6159 
silver, TS, 2420 
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Ni tratę (continued) 
toughened silver, 6160 
Nitric 

acid, 2373, 7776 
acid, dituted, 2353, 2373 
acid, fuming, 2361, 2373 
acid, lead-free, 2373 
oxlde-nitrogen dioxide detector tubę, 
2374 
Nitric acid 
0,01 N T5 # 2418 
0*2 N TS, 2418 

1 NTS, 2418 

2 N TS, 2418 
Nitrilotriacetic acid, 2374 
Nitrite titrabon <451), 366 
4'4Mitroacetophenone, 2374 
(^Nitroanilinę, 2374 
p-Nitroaniline, 2374 

T5, 2418 

Nitrobenzene, 2374 

p- N i trobe nzen ed i azon i um tetra f fuoro bora te, 

2374 

4-Nitrobenzaic acid, 2374 
p-Nitrobenzyl bromide, 2374 

4- {p-Nitro benzyl) pyridine, 2374 
Nitrofurantoin, 5360 

capsules, 5362 
orał suspension, 5365 
tablets, 5366 
Nitrofurazone, 5367 
ointment, 5368 
to pica! solution, 5369 
Nitrogen, 7777 
97 percent, 7777 
certified standard, 2374 
compounds in reagents, 2327 
determioation (461), 366 
N 13 injection, ammonia, 5369 
Nitroglycerin 
diluted, 5370 
injection, 5371 
ointment, 5371 
sublingual tablets, 5372 
Nitromersol, 5373 
topkal solution, 5373 
Nitromethane, 2374 

5- Nitro-1, T 0-phenanthroline, 2374 
Nitrophenanthroline TS, 2418 

1 -Nitroso-2-naphthot, 2374 
Nitroso R salt, 2374 
Nitrous 
oxide, 5374 

oxide certified standard, 2374 
Nizatidirte, 5375 
capsules, 5376 
Namendature (1121), 1469 
Nonadecane, 2374 
Nonanoic acid, 2375 
Nonionic wetting agent, 2375 
NonoxynoJ 9, 2375, 5377 
I-Monyl alcohol, 2375 
n-Nonylamine, 2375 

Nonylphenol polyoxyethylene ether, 2375 
N o ny I phenoxy poły(ethy leneoxy)etha n ol, 

2375 

Norelgestromin, 5379 
Norepinephrine bitartrate, 5380 
injection, 5381 

and propoxyeaine and procafne 
hydrochlorides injection, 5890 
Norethindrone, 5382 
acetale, 5386 

acetale and estradiol tablets, 4071 


acetale tablets, 5387 
and ethinyl estradiol tabiets, 5384 
and mestranol tablets, 5385 
tablets, 5382 
Norfloxacin, 5388 
ophthafmic solution, 5390 
tablets, 5390 
Norgesttmate, 5391 
and ethinyl estradiol tabets, 5393 
Norgestrel, 5395 

and ethinyl estradiol tabets, 5396 
tablets, 5395 
Normal 

butyl acetate, 2340 
butyl a ko hol, 2341 
butylamine, 2375 
Northern sehisandra fruit, 7184 
dry extract, 7185 
powder, 7187 

Nortriplyline hydrochloride, 5397 
capsules, 5398 
orał solution, 5398 
Noscapine, 5399 
Novoblocin 
sodium, 5400 

sodium intramammary infusion, 5400 
sodium and peniciIlin G procaine 
intramammary infusion, 5615 
sodium, tetracycline hydrochloride, and 
prednisolone tablets, 6409 
sodium and tetracycline hydrochloride 
tablets, 6409 

Nuclear magnetic resonance spectroscopy 
<761), 629 

Nucleic acid-based technicues 
ampljfication (1127), 1437 
approaches for detecting tracę nucleic 
acids (residua! DNA testing) (1130), 
1507 

ex trach on, detection, and seguencing 
<1126), 1477 
generał <1125), 1471 
genotyping <1129), 1503 
microarray (1128), 1497 
Nystatin, 5400 
cream, 5401 
lotion, 5402 
lozenges, 5402 

neomycin sulfate, gramiddin, and 
triamcinolone aceton i de cream, 5404 
neomycin sulfate, gramiddin, and 
triamcinolone acetonide ointment, 5404 
neomycin sulfate, t bios trep ton, and 
triamcinolone acetonide cream, 5405 
neomycin sulfate, thiostrepton, and 
triamcinolone acetonide ointment, 5406 
ointment, 5402 

and oxytetracycllne capsules, 5533 
and oxytetracydine for orał suspens!on, 
5534 

topkal powder, 5402 
orał suspension, 5403 
for orał suspension, 5403 
tablets, 5403 

and tetracycline hydrochloride capsules, 
6410 

and triamcinolone acetonide cream, 5407 
and triamcinolone acetonide ointment, 
5407 

vaginal inserts, 5404 
vagina! suppositories, 5^-02 


Lommnea maex lu uor 4 u ut tu oj 
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n-Octadecane, 2375 
Oc ta decyl silane, 2375 
Octanesulfonic acid sodium salt, 2375, 2393 
1 -Octanol, 2375 
Octanophenone, 2375 
Octinoxate, 5408 
Octisalate, 5408 
Octocrylene, 5409 
Octoxynol 9, 2375, 7778 
Octreotide acetate, 5410 
Oetyldodecanol, 7780 
(p- terf-Octy I p h en o xy) nona e t h o xyeth a no I, 
2357, 2375 

(p- f ert-Octy Iph e noxy )poly e t hoxyeth a nol, 
2375 

Octyl sulfate, sodium salt, 2375 
Gdoriess adsorbent paper, 2375 
Officers (2015-2020), xi 
Ofluxauu, 5411 
ophthafmic solution, 5413 
tablets, 5413 


Oil 

Almond, 7507 

Anise, 7521 

Bo ragę seed, 6850 

Borage seed, capsules, 6851 

Canola, 7559 

Caraway, 7563 

Cardamom, 7584 

Castor, 3233 

Castor, aromatic, 3235 

Castor, capsules, 3234 

Castor, emuIsion, 3235 

Castor, hydrogenated, 7586 

Cedar, 2345 

C!ove, 7608 

Coco nut, 7610 

Coconut, hydrogenated, 7610 

Cod Iiver, 3543 

Cod liver, capsules, 6908 

Coriander, 7613 

Corn, 7614 

Cottonseed, 7623 

Cottonseed, hydrogenated, 7623 

Crypthecodinium cohnti , 6912 

Crypthecodinium cohnii , capsules, 6914 

Ethlodized injection, 4102 

Evening primrose, 6951 

Evening primrose, capsules, 6952 

Fats and fixed oils (401), 332 

Fennel, 7665 

Flax seed, 6969 

Flax seed, capsules, 6969 

Krill, capsules, 7066 

KriII delayed-release capsules, 7069 

Lemon, 77 32 

Minerał, 5173 

Minerał emulsion, 5174 

Minerał, light, 7768 

Minerał, rectal, 5174 

Minerał, topkal light, 51 74 

Olive, 7786 

Orange, 7789 

Palm, 7791 

Palm, hydrogenated, 7791 
Palm kernel, 7792 
Peanut, 7795 

Ppnnprrrunt 7796 
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Oil (continued) 

Polyoxyl 35 castor, 7829 
Polyoxyl 40 hydrogenated castor, 7829 
Propyliodone injectable suspens! on, 5899 
Fully hydrogenated rapeseed, 7863 
Superglycerinated fully hydrogenated 
rapeseed, 7864 
Rosę, 7866 
Safflower, 6091 
Schizothytrium, 7189 
Schizothytrium, capsules, 7191 
S es a me, 7868 
Soybean, 6217 

Soybean, hydrogenated, 7903 
Sunftower, 7947 
Vegetable, hydrogenated, 7961 
Vitamins capsules, oil- and water-soluble, 
7290 

Vitamins capsules, oil-solubfe, 7248 
Vitamlns with mineralś capsules, oil- and 
water-so lubię, 7336 

Vitamins with mineralś orał sol u bon, oil- 
and water-sofuble, 7361 
Vitamins with mineralś lablets, oil- and 
water-solubfe, 7375 
Vitamins orał solution, oil- and water- 
solubię, 7309 

Vitamins tablets, oil- and water-soluble, 
7318 

VStamins tablets, oil-soluble, 7258 


Oil-soluble vltarnins 
capsules, 7248 
tablets, 7258 

Oil- and water-soluble vitamins 
capsules, 7290 
with mineralś capsules, 7336 
with mineralś orał solution, 7361 
with mineralś tablets, 7375 
orał solution, 7309 
tablets, 7318 


Ointment 

Acyclovir, 2593 

Afclometasone dipropionate, 2614 
Amdnonide, 2709 
Amphotericin B, 2800 
Anthralin, 2828 

Atropinę sulfate ophthalmic, 2907 
Batitracin ophthalmic, 2938 
Bacitraci n zinc, 2941 
Batitracin zinc and potymyxin B sulfate, 
2942 

Baci trać m zinc and polymyxin B sulfate 
ophthalmic, 2943 
Benzocaine, 2975 

Benzocatne, bu tam be n, and tetra ca ine 
hydrochloride, 2980 
Benzoic and salicylk acids, 2984 
Betamethasone dipropionate, 3007 
Betamethasone valerate, 3014 
Bland iubricating ophthalmic, 5449 
Calcipotriene, 3114 

Chloramphenieol and polymyxin B sulfate 
ophthalmic, 3352 

Chloramphenicol ophthalmic, 3349 
Chlortetracydine hydrochloride, 3397 
Chlortetracycline hydrochloride 
ophthalmic, 3397 


Cliogutnol, 3487 

Clioquinol and hydrocortisone, 3489 
Clobetasol pro pi ona te, 3492 
Coal tar, 3538 
Desoximetasone, 3667 
Dexamethasone sodium phosphate 
ophthalmic, 3681 
Dibucaine, 3724 
Diflorasone diacetate, 3759 
Erythromydn, 4033 
Erythromycin ophthalmic, 4034 
Fluodnolone acetonide, 4241 
Fluocinonide, 4244 
Flurandrenolide, 4277 
Fluticasone propionate, 4301 
Gentamicin and prednisolone acetale 
ophthalmic, 4397 
Gentamicin sulfate, 4392 
Gentamicin sulfate and betamethasone 
valerate, 4394 

GentamEdn sulfate ophthalmic, 4 393 
Halon on ide, 4465 
Hydrocortisone, 4508 
Hydrocortisone acetate, 4513 
Hydrocortisone acetate ophthaJmic, 451 3 
Hydrocortisone valerate, 4522 
Hydrophilic, 5415 
Ichthammol, 4563 
fdoxuridine ophthalmic, 4566 
Udocaine, 4846 

Methylbenzethonium chloride, 5096 
Mometasone furoate, 521 1 
Mupirocin, 5246 
Mupirodn nasal, 5246 
Neomydn and potymyxin B sulfates and 
badtradn, 5313 

Neomycin and poiymyxin E sulfates, 
ba ci trać i n, and hydrocortisone acetate, 
5314 

Neomycin and polymyxin 8 sulfates, 
badtradn, and hydrocortisone acetate 
ophthalmic, 5314 

Neomycin and polymyxtn B sulfates, 
bacitracin, and lidocaine, 5315 
Neomycin and polymyxin B sulfates and 
bacitracin ophthalmic, 5313 
Neomycin and polymyxin B sulfates and 
bacitracin zinc, 5315 
Neomycin and polymyxin B sulfates, 
bacitracin zinc, and hydrocortisone, 

5316 

Neomycin and polymyxin B sulfates, 
bacitracin zinc, and hydrocortisone 
acetate ophthalmic, 5317 
Neomycin and polymyxin R sulfates, 
bacitracin zinc, and hydrocortisone 
ophthalmic, 5317 

Neomycin and poiymyxin B sulfates, 
bacitracin zinc, and lidocane, 5318 
Neomydn and po!ymyxln B sulfates and 
bacitracin zinc ophthalmic, 5316 
Neomydn and polymyxin B sulfates and 
deaamethasone ophthalmic, 5319 
Neomycin and polymyxin B sulfates 
ophthalmic, 5312 
Neomycin sulfate, 5301 
Neomycin sulfate and bacitracin, 5302 
Neomycin sulfate and bacitracin zinc, 5303 
Neomydn sulfate and dexanrethasone 
sodium phosphate ophthalmic, 5303 
Neomycin sulfate and fluorometholone, 

5305 

Neomycin sulfate and flurandrenolide, 

5306 


Neomycin sulfate and hydrocortisone, 
5307 

Neomycin sulfate and hydrocortisone 
acetate, 5308 

Neomycin sulfate, isoflupredone acetate, 
and tetracaine hydro chloride, 5309 
Neomycin sulfate ophthalmic, 5301 
Nitrofurażone, 5368 
Nitroglycerin, 5371 
Nystatin, 5402 

Nystatin, neomycin sulfate, gramicidin, 
and triamdnolone acetonide, 5404 
Nystatin, neomydn sulfate, thiostrepton, 
and triamdnolone acetonide, 5406 
Nystatin and triamdnolone acetonide, 
5407 

Oxytetrącydlne hydrochtoride and 
hydrocortisone, 5537 
Oxytetracydine hydrochloride and 
polymyxin B sulfate, 5538 
Qxytetracydine hydrochloride and 
polymyxin B sulfate ophthalmic, 5538 
Polyethylene glycol, 7815 
Povidone“lodine, 5793 
Prednicarbate, 5810 
Resortinol ointment, compound, 5994 
Rosę water, 6079 

5odium chloride ophthalmic, 6184 
Sulfacetamide sodium ophthalmic, 6250 
Sulfacetamide sodium and prednisolone 
acetate ophthalmic, 6252 
Sulfur, 6282 
Tetracaine, 6391 
Tetracaine and menthol, 6392 
Tetracycline hydrochloride, 6404 
Tetracycline hydrochloride ophthalmic, 
6405 

Tobramycin and dexamethasone 
ophthalmic, 6500 
Tobramycin ophthalmic, 6495 
Tnamdnolone acetonide, 6560 
Undecylenic actd, compound, 6626 
Whlte, 5415 
Yellow, 5415 
Zinc oxide, 6754 


Ol a nza pin e, 5415 
and fiuoxetine capsules, 5418 
tablets, 541 6 

Olanzapine orally disintegrating 
tablets, 5420 

Olefin detector lube, 2375 
Oleić aeid, 7782 
Oleoresin, capsicum, 3170 
Oleovltamin A and D, 5422 
capsules, 5423 

Oteoyl polyoxylglycerides, 7783 
Oleyl 

alcohol, 7784 
oleate, 7785 

Oligo-deo xy thy m id i ne, 2375 
Oligosaccharide analysis (212), 273 
Ofive oli, 7786 

Olmesartan medoxomil, 5423 
Glopatadine hydrochloride 
ophthalmic solution, 5426 
Omega-3 

acids trlglycerides, 7128 
ethyl esters capsules, 5430 
ethyl esters, 5428 
Omeprazole, 5433 
delayed-release capsules, 5435 
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Omeprazole (continued) 
orał suspension, 5437 
Ondansetron, 5439 
hydrochforide, 5441 
hydrochforide orał suspension, 5442 
injection, 5443 
orał soiution, 5444 
tablets, 5445 

oralły disintegrating tablets, 5448 


Ophthalmic ointment 

Atropinę sulfate, 2907 
Bacitracin, 2938 

Bacitracin zinc and polymyxrn B sulfate, 
2943 

BI and lubrieating, 5449 
Chloramphenicol, 3349 
Ch lora mp hen kol and pnlymyxin B sulfate, 
3352 

Chfortetracycllne hydra chłoride, 3397 
Ciprofloxadn, 5431 

Dexamethasone sodium phosphate, 3681 
Erythromycin, 4034 
Gentamicin and pred nasobne acetate, 
4397 

Gentamicin sulfate, 4393 
Hydrocortisone acetate, 4513 
ldoxuridine, 4566 

Neomycin and polymyxin B sulfates, 5312 
Neomycin and potymyxin B sulfates and 
bacitracin, 5313 

Neomycin and po!ymyxin B sulfates, 
bacitracin, and hydrocortisone a te ta te, 
5314 

Neomycin and polymyxin B sulfates and 
bacitracin zinc, 5316 
Neomycin and polymyxin 8 sulfates, 
bacitracin zinc, and hydrocortisone, 
5317 

Neomycin and polymyxln B sulfates, 
bacitracin zinc, and hydrocortisone 
acetate, 5317 

Neomycin and polymyxin B sulfates and 
d exa met h a son ę, 5319 
Neomycin sulfate, 5301 
Neomycin sulfate and dexamethasone 
sodium phosphate, 5303 
Oxytetracydine hydrochloride and 
polymyxin B sulfate, 5538 
Sodium chłoride, 6184 
Sulfacetamide sodium, 6250 
Sulfacetamide sodium and prednisolone 
acetale, 6252 

Tetra tydine hydrochloride, 6405 
Tobramycin, 6495 

Tobramycin and dexarnethasone, 6500 


Ophthalmic products—performance tests 
(1771), 2135 

Ophthalmic products—quality tests (771), 
639 


Ophthalmic soiution 

Acetylcholine chłoride for, 2585 
Apraclonidine, 2844 
Atropinę sulfate, 2908 


Betaxolol, 3016 
Carbachol, 3178 
Carteolol hydrochloride, 3222 
Cefazoltn, 3252 
Chloramphenicol, 3350 
Chloramphenicol for, 3350 
Chymotrypsin for, 3409 
Ciprofloxacin, 3431 
Cromolyn sodium, 3590 
Cydopentolate hydrochloride, 3606 
Cyclosporine compounded, yeterinary, 
3617 

Demecarium bromlde, 3644 
Dexamethasone sodium phosphate, 3682 
Dipiyefrin hydrochloride, 3819 
Dorzolamide hydrochloride, 3868 
Dorzolamide hydrochloride and timoiol 
maleate, 3869 

Echothiophate lodfde for, 3936 
Emedastine, 3966 
Fptnephrine, 4001 
Epinephrine bitartrate, 4003 
Epinephrine bitartrate for, 4004 
Epinephryl bo ratę, 4004 
Fluorescein sodium and benoxinate 
hydrochloride, 4248 
Fluorescein sodium and p ropa raca i ne 
hydrochloride, 4249 
Fiurbiprofen sodium, 4282 
Gentamicin sulfate, 4393 
Gentamicin sulfate and betamethasone 
acetate, 4393 
Glycerin, 4423 

Homatropine hydrobromtde, 4488 
Hyd ro xya m ph eta m i n e hyd rab ro mid e, 
4534 

Hypromeliose, 4554 
ldoxuridine, 4567 
Leyobunołol hydrochforide, 4820 
Methylceffulose, 5099 
Moxifloxactn r 5238 
Naphazoline hydrochloride, 5281 
Naphazoline hydrochforide and 
pheniramine maleate, 5281 
Neomycin and poiymyx n 8 sulfates, 5313 
Neomycin and polymyxn B sulfates and 
gramieidan, 5320 

Neomycin sulfate and dexamethasone 
sodium phosphate, 5304 
Norfloxacin, 5390 
Ofloxacin, 5413 

Olopatadine hydrochloride, 5426 
Oxymetazoline hydrochloride, 5524 
Phenylepbrine hydrochloride, 5684 
Physostigmine salicylate, 5700 
Pilocarplne hydrochloride, 5706 
Pilocarplne nltrate, 5708 
Polymyxin 8 sulfate and trimethoprim, 
5754 

Prednisolone sodium phosphate, 5820 
Proparacaine hydrochfoFłde, 5885 
5 copo laminę hyd robrom i de, 6128 
Silver nitrate, 6160 
Sodium chłoride, 6185 
Sulfacetamide sodium, 6251 
Suprofen, 6295 

Tetracalne hydrochloride, 6396 
Tetrahydrozolme hydrochloride, 6412 
Timoiol maleate, 6480 
Tobramycin, 6499 
Travoprost, 6548 
Tropicamide, 6612 

Voriconazoie compounoed, yeterinary, 
6710 


Zinc sulfate, 6757 


Ophthaimic 

suspension 

Brinzolamide, 3051 
Chloramphenicol and hydrocortisone 
acetate for, 3352 
Dexamethasone, 3673 
Fluorometholone, 4254 
Gentamicin and prednisolone acetate, 
4397 

Hydrocortisone acetate, 4514 
Natamydn, 5294 

Neomycin and polymyxin B sulfates and 
dexamethasone, 5319 
Neomycin and polymyxin B sulfates and 
hydrocortisone, 5322 
Neomycin and pulymyxJn B sulfates and 
hydrocortisone acetate, 5323 
Neomycin and polymyxin 8 sulfates and 
prednisolone acetate, 5324 
Neomycin sulfate and hydrocortisone 
acetate, 5308 

Neomycin sulfate and prednisolone 
acetate, 5326 

Oxytetracycline hydrochloride and 
hydrocortisone acetate, 5537 
Prednisolone acetate, 5815 
Rimexolone, 6019 

Sulfacetamide sodium and prednisolone 
acetate, 6253 

Tetracycline hydrochloride, 6407 
Tobramycin and dexamethasone, 6501 
Tobramycin and nuorometholone acetate, 
6503 


Opium, 5449 
powdered, 5450 
tincture, 5450 
Optical 

mEcroscopy (776), 645 
rotation (781), 648 
Ora cel bfue B, 2408 
T5, 2418 

Orał drug products—product guality tests 
(2), 74 

Orally inhaled and nasal drug products 
(T 664.1), 2048 


Orał powder 

Containing at least three of the 
folfowing—acetaminophen and (salts of) 
c h lo rp h e ni ra m i ne, d ex tro methorp han, 
and pseudoephedrine, 2555 
Levothyroxine sodium, 4842 
Sodium bicarbonate, 6178 


Orał soiution 

Abacavir, 2527 
Acacia syrup, 7495 
Acetaminophen, 2545 










t-uiriuif feu mucA LU UJt' *iU UNU !Vr 5J 


urai -urai 




Orał solution (contmued) 

Containing at least three of the 
fol 3 owi ng—acetaminophen and (salts of) 
chlorphen i ram i ne, d ex t rome th o rpha n, 
and pseudoephedrine, 2557 
Acetaminophen and codeine phosphate, 
2564 

Ace tarnino p hen, dex tro methorph a n 
hydro brom i de, do xy la minę succinate, 
and pseudoephedrine hydrochloride, 
2567 

Acetaminophen for effervescent, 2545 
Amantadine hydrochloride, 2707 
Ammobenzoate potassium for, 2723 
Aminocaprojc add, 2728 
Aminophylline, 2739 
Amprolium, 2815 
Aromatic elixir, 7521 
Ascorbic add, 2867 
Asplrin effervescent tablets for, 2876 
Atenotol, 2888 

Bedomelhasone dipropionace 
tompounded, 2956 
Benzaldehyde elixir, compound, 7530 
Betamethasonę, 3000 
Bethanechol chloride, 3020 
Bro mod \p hen hyd ra m i ne hyd roch I oride, 
3056 

Bromodiphenhydramine hydrochloride and 
codeine phosphate, 3057 
Brompbeniramine maleate, 3059 
Brompheniramine maleate and 
pseudoephedrine sulfate, 3060 
Butabarbital sodium, 3087 
Caffetne citrate, 3108 
Calcium glubionate syrup, 3136 
Captoprif, 3174 
C 1 3 for, urea, 3200 
Cetirizine hydrochloride, 1333 
Cherry syrup, 7600 
Chloral hydrate, 3346 
Chloramphenical, 3351 
Chlorpheniramrne maleate, 3388 
Chlorpheniramlne maleate and 
pseudoephedrine hydrochloride, 3390 
Chlorpromaztne hydrochloride syrup, 3393 
Chocolate syrup, 7607 
Gtalopram, 3448 
Clindamycin hydrochloride, 3479 
Clindamydn palmitate hydrochloride for, 
3460 

Cloxadllin sodium for, 3535 
Cyanocobalamin Co 57, 3539 
Codeine phosphate, 3547 
Codeine sulfate, 3550 
Cyclosporine, 3616 
Cyp ro hep Lad i n e hyd ro c h I o ri d e, 3619 
Dexamethasone, 3674 
Dexamethasone elixir, 3671 
Dexbrompheniramine maleate and 
pseudoephedrine sulfate, 3684 
DexchEorpheniramine maleate, 3687 
Dextromethorphan hydrobromide, 3707 
Dicyclomine hydrochloride, 3744 
Didanoslne for, 3749 
Digoxin, 3768 
Dihydrotachysteroi, 3774 
Diltiazem hydrochloride, 3784 
Dimenhydrinate, 3789 
Dfphenhydramine hydrochloride, 3806 
Diphenoxylate hydrochloride and atropinę 
sulfate, 3815 

Docusate sodium syrup, 3854 
Dolasetron mesylate, 3858 
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Doxylamine succinate, 3906 
Dyphyllfne, 3930 
Dyphylftne and gualfenesin, 3931 
Ephedrine sulfate, 3998 
Ergocalciferol, 4014 
Ergoloid mesylates, 4017 
Escitafopram, 4050 
Ethosuximide, 4106 
Ferric ammonium citrate for, 2777 
Ferrous gluconate, 41 74 
Ferrous sulfate, 4177 
Ferrous sulfate syrup, 4177 
Fluoxetine, 4262 

Fluphenazine hydrochloride, 4273 

Fluphenazine hydrochlortce elixir, 4271 

Furosemtde, 4349 

Galantamine, 4372 

Clycerin, 4423 

Gualfenesin, 4452 

Cuaifenesin and codeine phosphate, 4453 

Haloperidol, 4470 

Hydraiaztne hydrochloride, 4494 

Flydromorphone hydrochloride, 4528 

Fłydroxyzine hydrochloride, 4541 

Hyoscyamine sulfate, 4551 

Flyoscyamine sulfate elixir, 4550 

Ipecac, 4669 

Isoniazid, 4694 

fsosorbide, 4707 

Lamwudine, 4766 

Levetirace!am, 4809 

Levocarnitine, 4823 

Levofloxacin, 4833 

Lincomycin, 4856 

Lithium, 4870 

Loperamlde hydrochloride, 4881 
Lopinavir and ritonavtr, 4886 
Loratadine, 4897 

Magnesium carbonate, citric add, and 
potassium citrate for, 4937 
Magneslum carbonate and titric acid for, 
4936 

Manganese chloride for, 4958 
Magnesium citrate, 4940 
Magnesium citrate for, 4941 
Meperidine hydrochloride, 5009 
Mesoridazine besylate, 5036 
Metaproterenol sulfate, 5042 
Methadone hydrochloride, 5062 
Methdilazine hydrochloride, 5068 
Methenamine, 5070 
Methenamine mandelate for, 5073 
Methylcellulose, 5099 
Metoclopramide, 5130 
Meloprolol tartrate, 5142 
Miboierone, 5162 
Nafdllłn sodium for, 5268 
Neomycin sulfate, 5302 
Nortriptyline hydrochloride, 5398 
Ondansetron, 5444 
Orange syrup, 7790 
Oxacillin sodium for, 5472 
Oxtriphylline, 5500 
Oxybutynin chloride, 5504 
Oxycodone hydrochloride, 5512 
Paromomycin, 5578 
Penlcilftn G potassium for, 5605 
Penitillin V potassium for, 5622 
Perphenazine, 5651 
Phenobarbital, 5664 
Ptperazine citrate syrup, 5737 
Pofyethylene glycol 3350 and eiectrolytes 
for, 5748 . 

Potassium b i carbonate effervescent tablets 

C7CO 


Potassium bicarbonate and potassium 
chloride for efferveseenl, 5758 
Potassium bicarbonate and potassium 
chloride effervescent tablets for, 5759 
Potassium bicarbonate, potassium chloride, 
and potassium citrate effervescent 
tablets for, 5769 

Potassium bromide, veterinary, 5762 
Potassium chloride, 5765 
Potassium chloride for, 5765 
Potassium citrate and citric acid, 5776 
Potassium gluconate, 5778 
Potassium gluconate and potassium 
chloride, 5780 

Potassium gluconate and potassium 
chloride for, 5780 

Potassium gluconate and potassium citrate, 
5781 

Potassium gluconate, potassium citrate, 
and ammonium chloride, 5781 
Potassium iodide, 5783 
Potassium and sodium bicarbonates and 
citric acid effervescenl tablets for, 5759 
Prednisolone, 5813 
Prednisolone sodium phosphate 
compounded, 5818 
Prednisone, 5823 
Prochlorperazine, 5846 
Promazine hydrochloride, 5861 
Promazine hydrochloride syrup, 5862 
Promethazrne and phenylephrine 
hydrochloride, 5869 
Promethazine and phenylephrine 
hydrochloride and codeine phosphate, 
5872 

Promethazine hydrochloride, 5865 
Pseudoephedrine hydrochloride, 5907 
Pse udoe p hed ri n e h yd ro c h I o rIde, 
carbinoxamine maleate, and 
dextromethorphan hydrobromide, 5910 
Pyridosligmine bromide, 5923 
Ranltidine, 5976 
Reserpine, 5988 
Risperidone, 6038 
Ritonavir, 6050 
Saccharin sodium, 6090 
Senna, 6143 

Sertraline hydrochloride, 6149 
Sodium bromide, veterinary, 6180 
Sodium citrate and citric add, 6186 
Sodium fluoride, 6189 
Sodium phosphates, 6202 
5tavudlne for, 6231 
5ulfaquinoxaline, 6275 
Syrup, 7949 
Terpin hydrate, 6383 
Terpln hydrate and codeine, 6383 
Theophylline, 6420 
Theophylline and guaifenesin, 6426 
Theophylline sodium glycinate, 6427 
Th 1 aminę hydrochloride, 6431 
Thiamfne mononitrate, 6434 
Thioridazine hydrochloride, 6447 
Thiothixene hydrochloride, 6454 
To!u balsam syrup, 7952 
Triamcinoione diacetate, 6566 
Tricitrates, 6577 
Trifluoperazine, 6584 
Trihexyphenidyl hydrochloride, 6591 
Trlkates, 6593 
Trimeprazine, 6594 
Triproltdine hydrochloride, 6604 
Triprolidine and pseudoephedrine 
hyd roch! o ri des, 6606 
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Orał soEutlon (continued) 

Vancomydn hydrochloride for, 6660 
Vehicie for, 7788 
Vehicle for, sugar free, 7788 
Verapamil hydrochloride, 6677 
Vigabatrin for, 6687 

Vitamins with nmnerals, oil-soluble, 7275 
Vitamins with minerals, olł- and water- 
so lubię, 7361 

Vitamins with minerals, water-soluble, 
7443 

VUamins, oil-soluble, 7255 

Mtamins, oil- and water-soluble, 7309 

Zidovudlne, 6741 

Zinc acetale, 6747 

Zinc suifate, 6757 


Orał suspension 

Acetamrnophen, 2547 
Acetaminophen and codeine phosphate, 
2565 

Acetazolamide, 2579 
Acyclovir, 2594 
Albendazole, 2604 
Allopurino), 2634 
Afprazolam, 2642 
Alumina and magnesia, 2660 
Al urn i na, magnesia, and caldum 
carbonate, 2662 

Alumtna, magnesia, and simethicone, 2666 
Alumina and magnesium carbonate, 2669 
Alumina and magnesium tnsilicate, 2672 
Amiodarone hydrochloride, 2755 
Amlodipine, 2760 
Amoxicillin, 2788 

Amoxicillin and clavulanate potassium for, 
2791 

Amoxicillin for, 2789 

Amoxidllin tabiets for, 2790 

Ampicillin for, 2809 

Ampicillin and probenecid for, 2811 

Atenolol compounded, 2889 

Atenolol compounded, veterinary, 2889 

AtGvaquone, 2900 

Azathioprine, 2916 

Azithromycin for, 2928 

Badofen, 2944 

Benazepril hydrochloride compounded, 
veterinary, 2963 
Bethanechol chloride, 3021 
BiSmuth subsalicylate, 3040 
Caicium carbonate, 3128 
Caldum and magnesium carbonates, 3133 
Captopril, 3175 
Carbamazepine, 3181 
Cefaclor for, 3238 
Cefadroxil for, 3244 
Cefdlnlr for, 3258 
Cefixime for, 3 266 
Cefpodoxime proxetil for, 3293 
Cefprozrl for, 3297 
Cefuroxime axetil for, 3311 
Cellulose sodium phosphate for, 3317 
Cephafextn for, 3319 
Cephalextn tabiets for, 3321 
Cephradine for, 3330 
Chloramphenicol palmitate, 3353 
Chloroguine phosphate, 3378 
Chlorothiazide, 3380 
Cholestyramine for, 3405 
Cisapride compounded, veterinary, 3439 
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Clavulanate potassium and amoxicillin for, 
2791 

Oonazepam, 3505 
Clopidogre! compounded, 3517 
Colestipol hydrochloride for, 3555 
Colistfn suifate for, 355£ 

Dapsone, 3637 
Demecfocycfine, 3645 
Diazoxide, 3722 
Didoxadllin sodium for, 3742 
Didanosinę tabiets for, 3750 
Diltiazem hydrochloride, 3785 
Dipyridamole, 3821 
Dolasetron mesylate, 3858 
Doxycydine for, 3892 
Doxycydine caicium, 3S94 
Doxycycline compounded, ueterinary, 

3895 

Enalapril maleate, 3970 
Enalapnl maleate compounded, vetermary, 
3970 

Enrofloxacin compounded, veterinary, 
3986 

Erythromycin estolate, 4039 
Erythromycin estolate for, 4040 
Erythromycin estolate and sulfisoxazole 
acetyl, 4040 

Erythromycin ethylsuccinate, 4043 
Erythromycin ethylsuccinate for, 4044 
Erythromycin ethylsuccinate and 
sulfisoxazole acetyl fo', 4046 
Famciclovir compounded, 4135 
Famottdine for, 41 39 
Felbamate, 4143 
Ferumoxsit, 4182 
Flecainide acetale, 4206 
fluconazole for, 4219 
Flucytosine, 4223 
Furazolrdone, 434 7 
Ganciclovir, 4381 
Granisetron hydrochloride, 4442 
CriseofuMn, 4447 
Hydroxyzfne pamoate, 4546 
Ibuprofen, 4556 
Indomethacin, 4602 
Isradipine, 4728 
Ketoconazole, 4748 
Labetalol hydrochloride, 4759 
Lamotrigine compounded, 4778 
Lamotrigine tabiets, 4776 
Lansoprazofe compounded, 4787 
Usinoprii, 4865 
Loracarbef for, 4895 
Magaldrate, 4931 

Maga Id ratę and simethicone, 4932 
Magnesium carbonate and sodium 
bicarbonate for, 4937 
Marbofloxacin compounded, veterinary, 
4965 

Mebendazole, 4969 
Megestrol acetale, 4987 
Meloxlcam, 4994 
Meprobamate, 5018 
Met ha cyd i ne hydrochloride, 5060 
Methadone hydrochloride tabiets for, 5064 
Methenamine mandelale, 5073 
Methyldopa, 5100 
Metolazone, 5133 
Metoprolol tartratę, 5142 
Metronidazole benzoate compounded, 
5149 

Minocycline hydrochloride, 51 77 
Mycophenolate mofetil for, 5251 
Nalidixic acid, 5271 

m-.-, rum 


Naratriptan hydrochloride, 5293 
Nevirapine, 5331 
Nitrofu ran toin, 5365 
Nystatin, 5403 
Nystatin for, 5403 
Omeprazole, 5437 
Ondansetron hydrochloride, 5442 
Qxcarbazepine, 5492 
Oxfendazole, 5497 

Oxytetracydine and nystatin for, 5534 
Oxytetracycline caicium, 5534 
Pantoprazole, 5562 
Penicillin G benzathine, 5600 
Penicillin V for, 5619 
Penicillin V benzathine, 5620 
PentoxifyEline, 5635 
Pergolide, veterinary, 5642 
Phenobarbital, 5664 
Phenoxybenzamine hydrochloride 
compounded, 5670 
Phenytoin, 5690 
Piroxicam compounded, 5741 
Prednisolone compounded, veterinary, 
5816 

Primidone, 5832 
P ro pyl Lhiou radl, 5900 
Psyllium hydrophilic mucilloid for, 5915 
Pyrantel pamoate, 5917 
Pyrazinamfde, 5920 
Pyrimethamine, 5929 
Pyrvinium pamoate, 5931 
Quinidine suifate, 5952 
Rifabutin, 6006 
Rifampin, 6010 
Sildenafil ci tratę, 6159 
Simethicone, 6163 
Sodium phenyłbutyrate, 6200 
Sotalol hydrochloride, 6216 
S pi ron olać tonę, 6222 
Spironolactone and hydrochlorothiazide, 
6223 

Spironolactone compounded, 6221 
5ulfadimethoxine, 6261 
Sulfamethizole, 6266 
5 u if a met h oxazol e, 6268 
5ulfamethoxazo!e and Lrimethoprim, 6270 
Suffisoxazole acetyl, 6282 
Sumatriptan succinate, 6294 
Tacrolimus, 6309 
Tadalafil compounded, 6313 
Te mozołom i de, 6361 
Terbinafine, 6370 
Terbutaline, 6377 
Tetracycline, 6400 
Tetracydine hydrochloride, 6407 
Theuphyfline, 6421 
Thiabendazole, 6429 
Thloridazine, 64 46 
Tiagabine hydrochloride, 6460 
Topiramate compounded, 6527 
Tramadol hydrochloride, 6532 
Tramadol hydrochloride and 
acetamjnophen, 6538 
Tramadol hydrochloride compounded, 
veterinary, 6539 
Triflupromazine, 6586 
Tr isu If a py rim Id i ne $, 6607 
Ursodiol, 6630 
Valacydovir, 6633 
Vehide for, 7788 
Verapamil hydrochloride, 6678 
Zonisamide compounded, 6778 
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O rangę 
G, 2375 
oił, 7789 

peel tincture, sweet 7790 
spirit, compound, 7789 
syrup, 7790 
OrbiflDxacin, 5451 
tablets, 5452 
Ordnol, 2376 

Ord i nary impurlttes (466), 368 
Organie 

nitrogenous bases—identification (181), 
245 

nitrogenous bases, salts of (501), 392 
Orli sta t, 5453 
capsules, 5456 
Orphenadnne citrate, 5457 
aspirin and caffeine tablets, 5462 
injection, 5459 

extended-release tablets, 5460 
Orthophenanthroline, 2376 
15, 2418 

Ose!tamivir phosphate, 5465 
capsules, 5467 
Osmium tetroxide, 2376 
Osmolality and osmolarity (785), 656 
O lic solution 
acetie add, 2581 
antipyrine and benzocalne, 2838 
antipyrine, benzocaine, and phenylephrine 
hydrochloride, 2839 
benzocaine, 2976 
chloramphenieol, 3351 
gentamidn sulfate and betamethasone 
valerate, 4395 

hydrocortisone and acetk add, 4510 
neomydn and polymyxin B sulfates and 
hydrocortisone, 5321 
polymyxin B sulfate and hydrocortisone, 
5753 

O be suspension 

Cfprofloxacin and dexamethasone, 3436 
Oxadlfm 
injection, 5471 
for injection, 5472 
sod i urn, 5468 
sodium capsules, 5470 
sodium for orał solution, 5472 
Oxalic add, 2376 
tenth-normal (0.1 N), 2429 
T5, 2419 
Oxaffplatin, 5473 
injection, 5477 
for injection, 5479 
Oxandrobne, 5481 
tablets, 5483 
Gxaprozin, 5485 
tablets, 5486 
Gxazepam, 5487 
capsules, 5488 
tablets, 5490 
Oxcarbazepine, 5490 
orał suspension, 5492 
tablets, 5494 
Oxfendazole, 5497 
orał suspension, 5497 
Oxidtzed cellulose, 3314 
regenerated, 3315 
Oxprenofol hydrochloride, 5498 
tablets, 5499 

extended-release tablets, 5499 
OxtriphylHne, 5500 
orał solution, 5500 
tablets, 5501 


Oxybenzone, 5503 
and dioxybenzone cream, 3797 
Oxybutynin chloride, 5503 
orał solution, 5504 
tablets, 5505 

tablets, extended-release, 5506 
Oxycodone 

and acetaminophen capsules, 5516 
and acetaminophen tablets, 5517 
and aspirin tablets, 5518 
terephthaJate, 5520 
Oxycodone hydrochloride, 5509 
orał solution, 5512 
tablets, 5513 

extended-release tablets, 5513 
3,3'-Qxydipropionitrile, 2376 
Oxygen, 5521 

21 percent certified standard, 2376 
93 percent, 5522 

93 percent certified standard, 2376 
Certified standard, 7376 
fiask combostion <471), 385 
helium certified standard, 2376 
Oxymetazg!ane hydrochloride, 5522 
nasat solution, 5523 
ophthalmic solution, 5524 
Oxymetholone, 5524 
tablets, 5525 

Oxymorphone hydrochloride, 5526 
injection, 5527 
tablets, 5528 

extended-release tablets, 5530 
Qxyquinolfne sulfate, 7790 
Oxytetracycline, 5531 
calcium, 5534 

calcium orał suspension, 5534 
for injection, 5536 
hydrochloride, 5535 
hydrochloride capsules, 5535 
hydrochloride and hydrocortisone acetale 
ophthalmic suspension, 5537 
hydrochloride and hydrocortisone 
ointment, 553 7 

hydrochloride and po!ymyx n B sulfate 
ointment, 5538 

hydrochloride and polymyxin B sulfate 
ophthalmic ointment, 5538 
hydrochloride and polymyxln B sulfate 
topical powder, 5539 
hydrochloride and polymyxin B sulfate 
yaginal Inserts, 5539 
hydrochloride soluble powder, 5536 
injection, 5532 
and nystatin capsules, 5533 
and nystatin for orał suspension, 5534 
tablets, 5533 
Oxytocin, 5539 
injection, 5541 


P 

8 32 

solution, sodium phosphate, 5699 
suspension, chromie phosphate, 5698 
Package integrity and test method selection 

(1207.1) , 1707 

Package integrity leak test technolog!es 

(1207.2) , 1719 

Package seal guaTity test technologie* 

(1207.3) , 1736 


Packaging and repackagmg—single unit 
containers (1136), 1532 
Packaging and storage requirements (659), 
529 

Packings for high-pressure Hguid 
chromatography, 2376 
Paditaxel, 5542 
injection, 5544 
Padimate O, 5545 
totion, 5546 
Paliperidone, 5547 
Palladium 
eatafyst, 2376 
chloride, 2376 
chloride T5, buffered, 2419 
Paltadous chloride, 2376 
Pallkta 

echinacea, 6931 

extract, powdered echinacea, 6935 
powdered echinacea, 6933 
Palm 
oil, 7791 

oil, hydrogenated, 779 1 
kernel oil, 7792 
Palmitic add, 7793 
Palonosetron 
hydrochloride, 5548 
Pamabrom, 5550 
Pamidronate disodium, 5551 
for injection, 5552 

Pancreatic digest of casem, 2376, 2403 
Panereatm, 2376, 5553 
tablets, 5555 
Pancreatin (1025), 866 
Pancrelipase, 5556 
capsules, 5557 

delayed-refease capsules, 5558 
tablets, 5558 

Pancuronium bromide, 5559 
injection, 5560 
PanthenoJ, 5561 
Pantoprazofe 
orał suspension, 5562 
Pantoprazole sodium, 5563 
delayed-release tablets, 5565 
Papaic digest of soybean meal, 2376 
Papain, 5569 

tablets for topical solution, 5569 
Papaverine hydrochloride, 5570 
injection, 5571 
tablets, 5571 
Paper 

lead acetale, 2367 
odorless absorbent, 2376 
qmntttative filter, 2385 
Poro aminobenzok acid, 2331, 2376 
Pa rach I o roph e nol, 55 71 
camphorated, 5572 
Paraffin, 77 94 
synthetic, 7795 
Paraf ormaldehy de, 2376 
Paraldehyde, 5573 
Paregoric, 5573 
Paricalcitol, 5574 
injection, 5575 
Paromomycin 
orał solution, 5578 
sulfate, 5578 
sulfate capsules, 5578 
Paroxetine 
hydrochloride, 5579 
tablets, 5582 

extended-release tablets, 5583 
Partially-neutralized methacrylic add and 
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Particie size distribubon estimation by 
analytical sieving (786), 658 
ParŁiculate matter in injections (788), 665 
ParŁiculate matter in ophthalmic Solutions 
(789), 669 
Peanut Oli, 7795 
Pea starch, 7915 
Pectate lyase, 2377 
Pectin, 5586 
Pemetrexed 
disodlum, 5588 
for injection, 5590 
Penbutolol sulfate, 5591 
tablets, 5592 
Penictlfaminę, 5593 
capsules, 5595 
tablets, 5596 
Penicillin 

C benzathine, 5598 

C benzathine injectable suspension, 5599 
C benzathine and penirOlin G procaine 
injectable suspension, 5601 
G benzathine orał suspension, 5600 
G benzathine tablets, 5600 
G, neomydn, poJymyxin B, hydrocortlsone 
acetate, and hydrocortlsone sodium 
succinate topical suspension, 5597 
G potassium, 5602 
G potassium injection, 5603 
G potassium for injection, 5604 
G potassium for orał solution, 5605 
G potassium tablets, 5606 
G procaine, 5607 

G procaine, dihydrostreptomyein sulfate, 
chlorphenrramme maleate, and 
dexamethasone injectable suspension, 
5612 

G procaine and dihydrostreptomycin 
sulfate injectable suspension, 5611 
G procaine and dihydrostreptomycin 
sulfate intramammary infusion, 5611 
G procaine, dihydrostreptomycin sulfate, 
and prednisolone injectable suspension, 
5614 

G procaine injectable suspension, 5609 
G procaine for injectable suspension, 5610 
G procaine intramammary infusion, 5609 
G procaine, neomydn and pofymyxin B 
sulfates, and hydrocortisone acetate 
topical suspension, 5614 
G procaine and novobiocin sodium 
intramammary infusion, 5615 
G procaine and penicillin G benzathine 
injectable suspension, 5601 
G sodium, 5616 
G sodium for injection, 5616 
V, 5618 

V benzathine, 5620 

V benzathine orał suspension, 5620 

V potassium, 5621 

V potassium for orał solution, 5622 

V potassium tablets, 5623 

V for orał suspension, 5619 

V tablets, 5619 
Penicillmase, 2377 
Pentadecane, 2377 
1-Pentadecanol, 2377 

Pen ta fluorop ropienie add, 2377 
Pentamidine isethionate, 5624 
Pentane, 2377 

1-Pentanesulfonic acid sodium salt, 2377 
2~Pentanone, 2377 
Pentazocine, 5624 
and acetaminophen tablets, 5625 


hydrochloride, 5625 
injection, 5630 
and naloxone tablets, 5629 
Pentetic acid, 5631 
Pen tobą rbi tal, 5632 
sodium, 5633 
sodium injection, 5634 
Pentoxifylline, 5634 
orał suspension, 5635 
extended-release tablets, 5636 
People, x3 
Peppermint, 7796 
oil, 7796 
spici!, 5638 
water, 77 97 
Pepsin, 2377 
purified, 2377 

Peptic digest of anlmal tlsiue, 2378 
Peptone, dried, 2357, 2378 
Perchloric acid, 2378 
tenth-normal (0.1 N) in dioxane, 2429 
tenthmormal (0.1 N) in glacial acetic add, 
2430 
TS, 2419 
Perflubron, 5639 

Perflutren protein-type A microspheres 
injectable suspension, 5639 
Pergolide 
mesy la te, 5641 

orał suspension veterinay, 5642 
tablets, 5643 
Perindopril 
erbumine, 5644 
erbumine tablets, 5647 
Period ic acid, 2378 
Periodontal system 
minocycline, 5182 
Perphenazine, 5649 
and amitriptyline hydrochloride tablets, 
5652 

injection, 5650 
orał solution, 5651 
syrup, 5651 
tablets, 5652 
Pertussis 

immune globulin, 5653 
Petrolatum, 5653 
hydrophifrc, 5654 
wbite, 5654 
Petroleum benzin, 2378 
pH (791), 672 

Pharmaceutieal calculations In pharmacy 
practlce (1160), 1569 
Pharmaceutieal compounding 
nonsterile preparations (795), 675 
sterile preparations (797), 683 
Pharmaceutical dosage forms (1151), 1543 
Phases for gas chroma tography, 2378 
Phase-solubility analysls (11 71), 1599 
Phellandrene 
(R) (-)-alpha, 2378 
Phenacetin, 2378 
1,10-Phenanthroline, 2376, 2378 
o- P hen a n th roi ine mon ohyd roc h lori de 
monohydrate, 2378 
Phenazopyrldlne hydrochloride, 5655 
tablets, 5656 

Phendimetrazine tartrate, 5657 
capsules, 5658 
tablets, 5659 
Phenefzine sulfate, 5659 
tablets, 5660 

Pheniramine maleate, 5661 
and naphazoline hydrochloride ophthalmic 


Phenmetrazine hydrochloride, 5662 
tablets, 5662 
Phenobarbltal, 5663 
sodium, 5665 
sodium injection, 5666 
sodium for injection, 5666 
orał solution, 5664 
□rai suspension, 5664 
tablets, 5665 

theophyffine and ephedrine hydrochloride 
tablets, 6424 
Phenol, 2378, 5666 
alcohol TS, 2412 
topical gel, camphorated, 5667 
iron, TS, 2416 
fiquefied, 5668 
red, 2378, 2408 
red, sodium, 2378 
red T5, 2419 
red TS, pH 4.7, 2419 
camphorated, topical solution, 5668 
TS, 2419 
Phenol a ted 

calamine topical suspension, 3111 
Phenoldisulfonic acid TS, 2419 
Phenolphthalein, 2408 
paper, 2409 

Phenolphthalein TS, 2419 
Phenolsulfonphthafein, 2378, 7797 
Phenoxybenzamme hydrochloride, 2378, 
5669 

capsules, 5669 

Phenoxybenzamine hydrochloride 
compounded 
orał suspension, 5670 
3-Phenoxybenzoic acid, 2378 
2-Phenoxyethanoi, 2378 
Phenoxyethanol, 7799 
Phensuximlde, 5671 
capsules, 5672 

Phentermine hydrochloride, 5672 
capsules, 5673 
tablets, 5673 

Phentolamine mesylate, 5674 
for injection, 5675 
Phenyl 
ether, 2378 
isocyanate, 2378 
2-Ph e ny lacet a m ide, 2379 
L-Phenylalanine, 2379, 5676 
d/-Phenylafamne, 2379 
Phenylbutazone, 5677 
bduses, 5677 
injection, 5678 
tablets, 5678 
p-Phenylenedramine 
dihydrochbnde, 2379 
hydrochloride, 2379 

o-Phenylenediamine dlhydrochloride, 2379 
Phenylephrine 
bitartrate, 5679 

bi tartrate and isoproterenof hydrochloride 
inhałation aerosol, 4702 
D i phen hydra minę, hydrochloride tablets, 
3810 

hydrochloride, 5681 

hydrochloride, antipyrine, and benzocaine 
otic solution, 2839 
hydrochloride and promethazlne and 
codeine phosphate orał solution, 5872 
hydrochloride and promethazme orał 
solution, 5869 

hydrochloride injection, 5683 
hydrochloride nasal jelly, 5684 
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Phenylephrine (continued) 
hydrochloride ophthalmic solution, 5684 
hydrochloride tablets, 5685 
Phenylethyf alcohol, 5686 
Phenylglyrine, 2379 
Phenylhydrazine, 2379 
acetale TS, 2419 
hydrochloride, 2379 
su Ifuric acid TS, 241 9 
Phenytmercuric 
acetate, 7799 
nitrate, 7800 

Phenylmethylsulfonyl fluoride, 2379 
3~Phenylpheno(, 2379 
Ph eny I pro pa nol a min e 
hydrochloride, 5687 
Phenyltoloxamme citrate, 5688 
Ph eny toin, 5689 
chewable tablets, 569T 
sodium, 5692 

sodium capsules, exlended, 5693 
sodium capsules, prompt, 5696 
sodium injection, 5697 
orał suspension, 5690 
pH Indicator paper, short-range, 2409 
Phi o rogi ud nol, 2379 
TS, 2419 
Phloxine 8, 2379 

Phosphatase enzyme, alkaline, 2330, 2379 
Phosphate 

acidulated, and sodium fluoride topical 
solution, 6190 
butler, 2340 
diethylamine, 2352 
P 32 solution, sodium, 5699 
P 32 suspension, chromie, 5698 
in reagents, 2327 
Phosphatic enzyme, 2379 
TS, 2419 

Phosphomolybdic acid, 2379 
TS, 2419 

Phosphoric acid, 2379, 7801 
diluted, 7801 

and sodium fluoride gel, 6191 
0.05 M TS, 2419 
0,06 M TS, 2419 
10% TS, 2419 
1 N TS, 2419 
20% TS, 24 T 9 
Phosphorous add, 2380 
Phosphorus 
pentoxide, 2380 
red, 2380, 2386 
Phosphotungstic acid, 2380 
TS, 2419 

oPhthalaldehyde, 2380 
Phthaladne, 2380 
Phthalfc 
acid, 2380 
anhydride, 2380 
Phthalimide, 2380 
Phyltanthus amams , 7131 
powdered, 7133 

Physical environments that promote safe 
medkatron use (1066), 1200 
Physicochemical analytfcal procedures for 
insulim <121.1), 207 

Physicochemical Integra tors and ind ic a tors 
for sterilization (1229.9), 1842 
Physostigmine 
salicylate, 5699 
salicyl a te injection, 5700 
salicylate ophthalmic solution, 5700 

PhvrtnnaHinne Si 70? 


tablets, 5702 
2-Picołine, 2380 
Płcrate TS, alkaline, 2412, 2419 
Picric acid, 2380, 2403 
TS, 2419 

Picrolonic acid, 2380 
Pilocarpine, 5703 
hydrochloride, 5705 

hydrochloride ophthalmic solution, 5706 
hydrochloride tablets, 5707 
nitra te, 5708 

nitrate ophthalmic solution, 5708 
ocufar system, 5704 
Pimozide, 5709 
tablets, 5710 
Pindolol, 5711 
tablets, 5712 
Pinene 

(+)-alpha, 2380 
beta, 2330 
Pioglilazone 

and glirnepiride tablets, 5716 
hydrochloride, 5713 

and melformin hydrochloride tablets, 5720 
tablets, 5715 
Pipemidic acid, 2380 
Piperacillin, 5724 
for injection, 5727 
sodium, 5725 

and tazobactam for injection, 5728 
Paperazine, 2380, 5735 
adfpate, 5735 
citrate, 5736 
ci tratę syrup, 5737 
citrate tablets, 573 7 
di hydrochloride, 5737 
phosphate, 5738 
PSperidine, 2380 
Piroxicam, 5738 
capsules, 5739 
cream, 5740 
Piroxfcam compounded 
orał suspension, 5741 
Piantago seed, 5742 
Plasma protein fraction, 5742 
Plasma speotrochemłstry <730>, 611 
Plasma spectrochemistry—theory and 
practice <1730), 2067 

Plastic materials of consiruction <661.1), 542 
Plastic packaging systems and their materials 
of consiruction <661), 541 
Plastic packaging systems for pharmaceutkal 
use (661,2), 554 
Piatinic 

chloride, 2380 
chloride T5, 2419 
Platinum 
cobalt TS, 2419 
Podophyllum, 5743 
resin, 5743 

resin topical solution, 5744 
Poiacrllin potassium, 7802 
Poiarography (801), 746 
Pdicies, USP, xxix 
Poloxalene, 5744 
Poloxamer, 7803 
Polycarbophil, 5745 
caldum, 3153 
Polydecene 
hydrogenated, 7805 
Polydextrose, 7807 
hydrogenated, 7809 
Po!ydimethylsiloxane, viscosity 0.65 

ranlictnlrac 


Polyethylene 
glycol, 7812 
glycol 200, 2381 
glycol 600, 2381 
glycol 20,000, 2381 
glycol 3350 and eJectrdytes for orał 
solution, 5748 

glycol monomethyl ether, 7815 
glycol ointment, 7815 
oxide, 7817 

Polyethylene glycol 3350, 5745 
Polyethylene glycol standards wrth mol ecu lar 
weights of 1000, 2000, 3000, 4000, and 
6000 daltons (g/mol), 2381 
Pofyglyceryl 
3 diisostearate, 7821 
dioteate, 7819 
Polyisobutylene, 7822 
Polymyxin B 
for injection, 5752 

and neomycin sułfates, bacitracin, and 
hydrocortisone acetate ointment, 5314 
and neomycin sułfates, bacitracin, and 
hydrocortisone acetate ophthafmic 
ointment, 5314 

and neomycin sułfates, bacitracin, and 
lidocaine ointment, 5315 
and neomycin sułfates and bacitracin 
ointment, 5313 

and neomycin sułfates and bacitracin 
ophthalmic ointment, 5313 
and neomycin sułfates, bacitradn zinc, and 
hydrocortisone acetate ophthalmic 
ointment, 5317 

and neomycin sułfates, bacitracin zinc, and 
hydrocortisone ointment, 5316 
and neomycin sułfates, bacitracin zinc, and 
hydrocortisone ophthalmic ointment, 
5317 

and neomycin sułfates, bacitracin zinc, and 
tidocaioe ointment, 5318 
and neomycin sułfates and bacitracin zinc 
ointment, 5315 

and neomycin sułfates and bacitracin zinc 
ophthalmic ointment, 5316 
and neomycin sułfates cream, 5312 
and neomycin sułfates and dexamethasone 
ophthalmic ointment, 5319 
and neomycin sułfates and dexamethasone 
ophthalmic suspension, 5319 
and neomycin sułfates and gramididn 
cream, 5320 

and neomycin sułfates, gramididn, and 
hydrocortisone acetate cream, 5321 
and neomycin sułfates and gramididn 
ophthalmic solution, 5320 
and neomycin sułfates and hydrocortisone 
acetate cream, 5323 

and neomycin sułfates and hydrocortisone 
acetate ophthalmic suspension, 5323 
and neomycin sułfates and hydrocortisone 
ophthalmic suspension, 5322 
and neomycin sułfates and hydrocortisone 
otic solution, 5321 

and neomycin sułfates and hydrocortisone 
otic suspension, 5322 
and neomycin sułfates and lidocaine 
cream, 5323 

and neomycin sułfates ophthalmic 
ointment, 5312 

and neomycin sułfates ophthalmic 
solution, 5313 

and neomycin sułfates, penkillin G 
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Polymyxin B (continued) 
and neomycin sulfates and pramoxine 
hydrochloride cream, 5324 
and neomycin sulfates and prednisolone 
acetate ophthalmic suspension, 5324 
and neomycin suJfates soi u (Jon for 
irrigation, 5312 

penicillin G, neomycin, hydro co rtisone 
acetate, and hydrocortisone sodium 
succinate topical suspension, 5597 
sulfate, 5750 

sulfate and badtracin topical aerosol, 2939 
sulfate and badtracin zinc topical aerosol, 

5752 

sulfate and badtracin zlnc ointment, 2942 
sulfate and badtracin zinc ophthalmic 
olntment, 2943 

sulfate and badtracin zinc topical powder, 

5753 

sulfate and ditoramphenicof ophthalmic 
otntment, 3352 

sulfate and hydrocortisone otic solution, 
5753 

sulfate and oxy te trący cline hydrochloride 
olntment, 5538 

sulfate and oxytetracycline hydrochloride 
ophthalmic ointment, 5538 
sulfate and oxytetracycline hydrochloride 
topical powder, 5539 
sulfate and oxytetracycline hydrochloride 
yaginal inserts, 5539 
sulfate and trimethoprim ophthalmic 
solution, 5754 

Polyoxyethy!ene 10 lauryl ether, 2381 
Polyoxyethylene (20) sorbitan monolaurate, 
2381 

Polyoxyethyiene (23) lauryl ether, 2381 
Połyoxyf 

10 oleyl ether, 7823 

15 hydroxystearate, 7824 

20 cetostearyl ether, 7828 

35 castor oH, 7829 

40 hydrogenated castor oil, 7829 

lauryl ether, 7830 

oleate, 7830 

stearate, 7831 

stearyl ether, 7832 

Polysaccharide molecular weight standards, 
2381 

Polysorbate 
20, 7833 
40, 7834 
60, 7835 
80, 7835 

Fulysoi bdte 80, 2381 
Polystyrene 

cation-exchange resin, 2381 
Polytef, 2381 
Polyvinyl 
acetate, 7837 
acetate dispersion, 7840 
acetate phthalate, 7842 
alcohol, 2381, 5754 
alcohol and ethylene glycof graft 
co poły mer, 7658 

Porosimetry by mercury intrusion (267), 306 
Po rosi ty by nitrogen adsorption-desorption 
(268), 309 

Positron emission tomography drugs for 
compoundlng, investigat!onal, and 
research uses (823), 758 
Positron emission tomography drugs— 
Information (1823), 2190 

Pntaih <i tlfnrafpd 57^6 


Potassium 

acetate, 2381, 5756 
acetate injection, 5757 
acetate T5, 2419 
alginate, 7843 
atum, 2381, 2660 
arsenate monobasic, 2381 
arsenite, tenth-normal (0.1 N), 2430 
benzoate, 7843 
bicarbonate, 2381, 5757 
bicarbonate effervescent tablets for orat 
solution, 5758 

bicarbonate and potassium chloride for 
effervescent orał solution, 5758 
bicarbonate and potassium chloride 
effervescent tablets for orał solution, 
5759 

bicarbonate, potassium chloride, and 
potassium ci tratę effervescent tablets for 
orał solution, 5769 
biphosphate, 2381 
biphthalate, 2381 
bismuth iodide T5, 2419 
bisulfate, 2381 
bitartrate, 5760 
bromate, 2382 

bromate, tenth-normal (OJ N), 2430 
bromtde, 2382, 5761 
brom id e-bro matę, tenth-normal (OJ N), 
2430 

bromide orał solution, ve:erinary, 5762 
carbonate, 2382, 5762 
carbonate, anhydrous, 2333, 2382 
carbonate T5, 2419 
chlorate, 2382 
chloride, 2382, 5763 
chloride extended-release capsules, 5763 
chloride in dextrose injecion, 5766 
chloride in dextrose and sodium chloride 
injection, 5767 

chloride for injection concentrate, 5764 
chloride in lactated Ringeris and dextrose 
injection, 5769 

chloride, potassium bicarbonate, and 
potassium dtrate effervescent tablets for 
ora! solution, 5769 

chloride and potassium bicarbonate for 
effervescent orał solution, 5758 
chloride and potassium bicarbonate 
effervescent tablets for orał solution, 
5759 

chloride and potassium gluconate ora! 
solution, 5780 

chloride and potassium gluconate for orał 
solution, 5780 

chloride in sodium chloride injection, 5772 
chtoride orał solution, 5765 
chloride for orał solution, 5765 
chloride extended-release tablets, 5766 
chloroplatinate, 2382 
chromate, 2382 
chromate TS, 2419 
citrale, 5773 

ci tratę and citric acid orał solution, 5776 
citrate, magnesium carbonate, and citric 
acid for orał solution, 4937 
dtrate, potassium chloride, and potassium 
bicarbonate effervescent tablets for orał 
solution, 5769 

citrate, potassium gluconate, and 
ammonium chloride orał solution, 5781 
citrate and potassium gluconate orał 
solution', 5781 
titrafp tahteK, 71 34 
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eyanide, 2382 
dichromate, 2382 

dichromate, tenth-normal (OJ N), 2430 
dichromate TS, 2419 
ferrlcyanide, 2382 
ferrlcyanide TS, 2419 
femcyanide, twentieth-molar (0.05 M), 
2431 

ferrocyanide, 2382 
ferrocyanide TS, 2419 
gluconate, 5777 

gluconate and potassium chloride orał 
solution, 5780 

gluconate and potassium chloride for orał 
solution, 5780 

gluconate, potassium dtrate, and 
ammonium chloride orał solution, 5781 
gluconate and potassium citrate orał 
solution, 5781 

gluconate orał solution, 5778 
gluconate tablets, 5770 
guaiacolsulfonate, 5782 
hyaluronate, 2382 
hydrogen sulfate, 2382 
hydroxide, 2382, 7844 
hydroxide, alcoholic, half-normal (0.5 N), 
2420, 2431 

hydroxtde, alcoholic, tenth-molar (O J M), 
2431 

hydroxide, methanolic, tenth-normal (OJ 
N), 2431 

hydroxide, norma! (1 N), 2431 
hydroxide TS, 2419 
hydroxide 2 N TS, 2420 
hydroxide TS, alcoholic, 2420 
hydroxide TS 2, alcoholic, 2420 
i oda te, 2382 

i oda te, twentieth-molar (0.05 M), 2431 
iodide, 2382, 5782 
iodide and iodine TS 1, 2416 
iodide and iodine TS 2, 2416 
Iodide and iodine TS 3, 2416 
Iodide orał solution, 5783 
Iodide and starch TS, 2420 
iodide tablets, 5783 
iodide delayed-release tablets, 5784 
iodide TS, 2420 
iodide 20% TS, 2420 
iodoplatrnate TS, 2420 
meta bis u If i te, 2382, 7846 
metaphosphate, 7846 
nitrate, 2382, 5764 
nitrate solution, 5785 
nitrite, 2382 
perchlorate, 2382, 5786 
perchlorate capsules, 5786 
periodate, 2382 
perm a nga na te, 2382, 5786 
permanganate, tenth-normal (OJ N), 
2420, 2432 

permanganate TS, 2420 
persulfate, 2382 

phosphate, dibasic, 2351, 2382, 5787 
phosphate, dtbasic, trihydrate, 2382 
phosphate, monobasic, 2372, 2381, 2382, 
7847 

phosphate, tribasic, 2383 
phosphates injection, 5788 
pyroantlmonate, 2383 
pyroantimonate TS, 2420 
pyro phosphate, 2383 
pyrosulfate, 2383 

and sodium bicarbonates and citric acid 
effervescent tablets for ora! solution. 
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Potassium (continued) 
sodium tartrate, 2383, 5789 
sorbate, 7848 
sulfate, 2383 
sulfate TS, 2420 
tellurite, 2383 
thiocyanate, 2383 

thiocyanate, tenth-normal (0.1 N), 2432 
thiocyanate TS, 2420 
0.025 IM Potassium dichromate VS, 2430 
Potassium hydroxide 
1*8 N TS, 2420 
AS% TS, 2420 
Potassium phosphate 
0.02 M TS, 2420 
0.2 M TS, 2420 
Potato starch, 2383, 7920 
Povidone, 5789 
Povidone-iodine, 5792 
topicai aerosol, 5793 
cleansing solution, 5793 
ointment, 5793 
to pi cal solution, 5794 


Powder 

Absorbable dusting, 3926 
Ampicillln soluble, 2808 
Amprolium soluble, 2814 
Astragalus rooi, 6815 
Badtradn methytene disalrcylate sofuble, 
2939 

Bacltractn zinc soluble, 2942 
Banaba leaf, 6827 

ChJortetracycEine and suEfamethazine 
bisulfates soluble, 3396 
Chi o rtetracy din.e hydrochloride soluble, 
3397 

Compound clioquinol topical, 3488 
Cromofyn sodium inhalation, 3588 
Fenugreek seed, 6955 
Fluticasone propionate and salmeterol, 
inhalation, 4309 

Fluticasone propionate inhalation, 4293 
Canoderma bcidum fruittng body, 6978 
Iron, 2365 

japanese honeysuckłe flower, 7060 
Levothyroxine sodium orał, 4842 
Uncomycin hydrochloride soluble, 4858 
Methylbenzethonium chloride topical, 
5096 

Miconazole nitrate topical, 5165 
Meomydn sulfate, isofJuprcdone acetate, 
and te trać a i ne hydrochloride topical, 
5310 

Northern schisandra fruit, 7187 
Nystatin topical, 5402 
Orał, containing at least three of the 
foibwmg—acetaminophen and (salts of) 
c h lo rph e ni ra m i ne, dex tro met borp ha n, 
and pseudoephedrine, 2555 
Oxy te trący cilne hydrochloride and 
pofymyxin B sulfate topical, 5539 
Oxytetracycline hydrochloride soluble, 
5536 

Polymyxin B sulfate and badtradn zinc 
topical, 5753 

St john's wort flowering top, 7168 
Salmeterol inhalation, 6096 
Sodium bicarbonate orał, 6178 
Soy isoflavones, powdered extract, 7196 


Tienchi ginseng root and rhizome, 7216 
Tolnaftate topical, 6518 


Powdered 

American ginseng, 6787 

American ginseng extract, 6789 

andrographis, 6795 

andrographis extract, 6797 

ashwagandha root, 6802 

ashwagandha root extract, 6804 

Asian ginseng, 6807 

Asian ginseng extract, 6808 

bilberry extract, 6834 

black cohosh, 6838 

black cohosh extraci, 6840 

black pepper, 6847 

black pepper extract, 6849 

cat's claw, 6869 

cat^s daw extract, 6871 

cellulose, 7593 

Chlnese salvia, 6894 

digitalis, 3762 

Echinaceo angustifołia, 6925 

Echinaceo angustifolia extrsct, 6928 

Ecbinacea pa flido , 6933 

Echinaceo pallida extract, 6935 

Echinacea porpurea , 6942 

Echinaceo purpurea extract, 6944 

eleuthero, 6948 

eleuthero extract, 6950 

fenugreek seed, extract, 6958 

feverfew, 6961 

garlic, 6989 

garlic extract, 6991 

gsnger, 6997 

ginkgo extract, 7005 

goldenseal, 7027 

goldenseal extract, 7029 

green tea extract, decaffeirated, 7032 

gymnema, 7040 

hawthorn leaf with flower, 7046 

holy basil leaf, 7051 

ho ty basil leaf extract, 7053 

horse chestnut, 6889 

horse chestnut extract, 6891 

ipecac, 4668 

licorice, 7073 

licorice extract, 7074 

Malabar-nut-tree, leaf, 7089 

milk thistle, 7107 

milk thistle extract* 7109 

opium, 5450 

PhyfianthUi amarus , 7133 

rauwolfla serpentina, 5980 

Rhodiola ro$ea t 7151 

Rhodiola roseo extract, 7152 

rosemary, 7161 

saw palmetto, 7177 

stinging nettle, 7210 

stinging nettle extract, 7211 

turmeric, 7230 

turmeric extract, 7232 

valerian, 7240 

valerian extract, 7241 

zinc chlonde, anhydrous, 2 Z 06 

Powder fineness <811), 750 

Powder flow <1174), 1602 

Pralidoxime 
chloride, 5794 
chloride for mjection, 5795 

ISpamivnHirn r hInrirto s7Q R 


Pramoxine 
hydrochloride, 5798 
hydrochloride cream, 5798 
hydrochloride jelly, 5799 
hydrochloride and neomycin and 
polymyxin B sulfates cream, 5324 
Pravastatin sodium, 5799 
tablets, 5801 
Praziquantel, 5803 
tablets, 5804 

Prazosin hydrochloride, 5805 
capsułes, 5807 
Prednicarbate, 5808 
cream, 5809 
ointment, 5810 
Prednisolone, 5811 
acetate, 5814 

acetate and gentamicin ophthalmic 
ointment, 4397 

acetate and gentamicin ophthalmic 
suspension, 4397 

acetate injectable suspension, 5815 
acetate and neomycin and polymyxin B 
sulfates ophthalmic suspension, 5324 
acetate and neomycin sulfate ophthalmic 
suspension, 5326 

acetate ophthalmic suspension, 5815 
acetate and suIfacetamide sodium 
ophthalmic ointment, 6252 
acetate and sulfacetamtde sodium 
ophthalmic suspension, 6253 
cream, 5812 
hem i suce i na te, 5816 
penlcillin C proca i ne, and 
dihydrostreptomycin sulfate injectable 
suspension, 5614 
sodium phosphate, 5817 
sodium phosphate Injection, 5819 
sodium phosphate ophthalmic solution, 
5820 

sodium succinate for injection, 5820 
ora! solution, 5813 
tablets, 5813 
tebutate, 5821 

tebutate injectable suspension, 5821 
tetracyclrne hydrochloride and novob!ocin 
sodium tablets, 6409 

Prednisolone compounded orał suspension, 
veterinary, 5816 
Prednisolone sodium phosphate 
compounded 
orał soiution, 5818 
Prednisone, 5822 
injectable suspension, 5823 
orał solution, 5823 
tablets, 5824 
Preface 

and mission, vii 
Pregnenobne acetale, 2383 
Prekallikrein actiyator (165), 241 
Preparation of bioJogical specimens for 
histologic and immunohistochemical 
anałysis (T285), 1978 
Prescription ba lanc es and volumetric 
apparatus <11 76), 1607 
Prescription Container labeling (1 7>, 1 07 
Prilocaine, 5825 

and epinephrine injection, 5828 
hydrochloride, 5826 
hydrochloride injection, 5827 
and lidocaine cream, 4854 
Primaquine phosphate, 5829 
tablets, 5830 

n-;_rtni 
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Primidone (continued) 
tablets, 5833 
Probenecid, 5834 

and ampidllin for orał suspension, 2811 
and colchicine tablets, 5835 
tablets, 5835 
Probucol, 5837 
tablets, 5838 

Procainamide hydrochloride, 5838 
capsules, 5839 
injection, 5840 
tablets, 5840 

extended-release tablets, 5840 
Procafne 

hydrochloride, 5842 

hydrochloride and epinephrine injection, 
5843 

hydrochloride injection, 5843 
and propoxycaine hydrochlorides and 
levonordefrin injection, 5889 
and propoaycaine hydrochlorides and 
noreplnephrine bitartrate injection, 5890 
and tetracaine hydrochlorides and 
letfonordefrin injection, 5844 
Procarbazine hydrochloride, 5845 
capsules, 5845 
Prochlorperazine, 5846 
edisylate, 5848 
edisylate injection, 5848 
maleate, 5849 
maleate tablets, 5850 
ora! solution, 5846 
suppositories, 5847 
Procydidine hydrochloride, 5852 
tablets, 5852 

Products for nebulization—characterization 
tests (1601), 1984 
Progesterone, 5853 
injectable suspension, 5855 
injection, 5854 

Entrauterine contraceptive system, 5854 
vaginal suppositories, 5856 
Proguanil hydrochloride, 5857 
Pro linę, 5859 

Promazine hydrochloride, 5860 
injection, 5861 
orał solution, 5861 
syrup, 5862 
tablets, 5862 
Promethazine 

and phenylephrine hydrochloride and 
codelne phosphate ora] solution, 5872 
and phenylephrine hydrochloride orał 
solution, 5869 

Promethazine hydrochionde, 5862 
injection, 5864 
orał solution, 5865 
suppositories, 5866 
tablets, 5867 

Propafenone hydrochloride, 5875 
extended-re!ease ca psuł es, 5876 
tablets, 5880 
Propane, 7848 
Propanediol, 7849 
Propantheline bromide, 5882 
tablets, 5883 

P ropa rac aine hydrochloride, 5884 
and fluorescern sodium ophthalmic 
solution, 4249 
ophthalmic solution, 5885 
Propellants <602), 498 
Propionaldehyde, 2383 
Propionic 


Propionic arid, 2383 
Propiophenone, 2383 
Propofol, 5885 
injectable emulsion, 5887 
Propoxycaine 
hydrochloride, 5889 
and proca i ne hydrochlorides and 
levonordefrin injection, 5889 
and proca i ne hydrochlorides and 
norepinephrine bitartrate injection, 5890 
Pro prań olol hydrochforide, 5891 
extended-release capsules, 5892 
and hydrochlorothiazide ;ab!ets, 5895 
injection, 5894 
tablets, 5895 
iso-Propyl alcohol, 2383 
n-Propyl alcohol, 2330, 2383 
Propyl gallate, 7852 
Propylamine hydrochloride, 2383 
Propyl ene 
carbonate, 7852 
glycol, 5897 
glycol alginate, 7853 
glycol dica pry fa te/d kapra te, 7854 
glycol dlfaurate, 7854 
glycol monocaprylate, 7855 
glycol mon ola u ratę, 7856 
glycol monostearate, 7858 
Propyl hexedrine, 5898 
inhalant, 5899 
Propyliodone, 5899 
Injectable oil suspension, 5899 
Propylparaben, 7859 
sodium, 7860 
Pro pylthiou radl, 5900 
orał suspension, 5900 
tablets, 5901 
Pro Laminę sulfate, 5902 
injection, 5903 
Protein 

molecular weight standard, 2383 
standard solution (8 g/dL), 2383 
Protein A guality attributes (130), 227 
Protein determlnation procodures <507), 395 
Protocatechuic acid, 2383 
Protriptyline hydrochloride, 5904 
tablets, 5904 
Pseudoephedrine 

chlorpheniramlne, dextromethorphan (saits 
of), and acetaminophen, capsules 
conlaintng at least three of the 
foli owiń g, 2552 

chbfpheniramine, dextromethorphari (saits 
of), and acetaminophen, orał powder 
contalnlng at least three of the 
following, 2555 

chlorpheniramlne, dextromelhorphan (saits 
of), and acetaminophen, orał sdutlon 
conlaintng at least three of the 
following, 2557 

chlorpheniramine, dextromethorphan (saits 
of) and acetaminophen, tablets 
containlng at least three of the 
following, 2559 

and diphenhydramine capsules, 3813 
hydrochloride, 5905 
hydrochforide, aceta minophen, 
dextromethorphan hydrobromlde, and 
doxylamine succinate cral solution, 2567 
hydrochloride, acetaminophen, and 
diphenhydramine hydrochloride tablets, 
2570 

hydrochloride and acetaminophen tablets, 

7X71 
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hydrochloride extended-release capsules, 
5906 

hydrochloride, carbinoxamine maleate, 
and dextromethorphan hydrobromide 
orał solution, 5910 
hydrochloride and chlorpheniramlne 
maleate extended-release capsules, 3389 
hydrochloride and chlorpheniramine 
maleate orał solution, 3390 
hydrochloride and guarfenesin capsules, 
4454 

hydrochloride, guaifenesin, and 
dextromethorphan hydrobromide 
capsules, 4455 

hydrochloride and ibuprofen tablets, 4559 
hydrochloride ora! solution, 5907 
hydrochloride tablets, 5907 
hydrochloride extended-release tablets, 
5908 

hydrochloride and cetrizine hydrochloride 
extenrfed-release tablets, 3338 
hydrochloride and fexofenadine 
hydrochloride extended-reiease tablets, 
4189 

sulfate, 5911 

sulfate and bromphenirarnine maleate orał 
solution, 3060 

sulfate and dexbrornpheniramtne maleate 
orał solution, 3684 
and triprotldine hydrochlorides orał 
solution, 6606 

and triprolidine hydrochlorides tablets, 
6606 
Psyłllum 

hemicdfubse, 5912 
husfc, 5914 

hydrophilic mucilloid for orał suspension, 
5915 

Pulfulan, 7861 
Puflulanase, 2383 

5,800, 23,700, and 100,000 molecular 
weight (MW) puliulan slandards, 2372 
Pumice, 2384, 5915 
Pure steam, 6719 
Purine, 2384 
Purpurea 

extract, powdered Echinacea , 6944 
powdered Echinacea, 6942 
root, Echinacea , 6940 
Putrescine dlhydrochloride, 2384 
Pygeum, 71 35 
capsules, 7138 
extraet, 7136 
Pyrantel pamoate, 5916 
and Nrmectin tablets, 4737 
orał suspension, 5917 
Pyrantel tartrate, 5918 
Pyrazinamide, 5919 
rifampln, isoniazid, and ethambutol 
hydrochloride tablets, 6013 
rifampin and isoniazld tablets, 6012 
orał suspension, 5920 
tablets, 5920 
Pyrazole, 2384 
Pyrene, 2384 
Pyrethrum extract, 5921 
4-(2-Pyridylazo)resordnol, 2385 
Pyridlne, 2385 
dried, 2385 

Pyridine-pyrazobne T5, 2*420 
Pyridostigmine bromide, 5922 
injection, 5922 
orał solution, 5923 
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Pyridoxa( 

hydrochloride, 2385 
5-phospbate, 2385 
Pyridoxamine dihydrochloride, 2385 
Pyridoxine hydrochloride, 5924 
injection, 5925 
tafalets, 5926 

1 -(2-Pyridylazo)-2-naphthol, 2385 
3-(2-Pyridyl)-5,6-di(2-furyl)-1,2,4-tnazine-5', 
5"-disulfonic add, disodium salt, 2385 
Pyrilaminę maleate, 5927 
tablets, 5928 
Pyrimethamine, 5928 
and sulfadoxlne tablets, 6263 
orał suspension, 5929 
tablets, 5930 
Pyrogallol, 2385 
TS, alkatine, 2420 
Pyrogen test (151), 234 
Pyroxylin, 5930 
Pyrrole. 2385 
Pyruvic acid, 2385 
Pyrvinium pamoate, 5931 
orał suspension, 5931 
tablets, 5932 


Q 

Quałrty assurance in pharmaceutical 
compounding {1163}, 1593 
Quality attributes of tablets fabeled as having 
a functional score {705}, 586 
Quality of biotechnologrcal products 
analysis of the expression construct in cells 
used for production of r *DNA derived 
protein products (1048), 1060 
stability testing of biotechnologia!/ 
biological products (1049), 1062 
Quamitative filter paper, 2385 
Quazepam, 5933 
tablets, 5933 
Quercetin, 7140 
Quetiapine 
tablets, 5934 

extended-release tablets, 5937 
Quetiapine fumarate, 5939 
Quinafdine red, 2408 
TS, 2420 
Quinapril 

hydrochloride, 5941 
and hydrochlorothiazide tablets, 5942 
tablets, 5944 
Quinhydrone, 2385 
Qulnfdine gluconate, 5946 
injection, 5947 

extended-release tablets, 5948 
Quinidine sulfate, 5950 
capsules, 5951 
orał suspension, 5952 
tablets, 5953 

e x te nded-rei ease tablets, 5954 
Qulnine sulfate, 5956 
capsules, 5957 
tablets, 5958 
Qufnone, 2386 
TS, 2420 


R 

Rabeprazole 
sodium, 5961 
Rabies 

rmmune globulin, 5962 
Racemethionine, 7862 
Racemic 

caltium pantothenate, 3148 
Racepinephrine, 5963 
hydrochloride, 5964 
inhafation soiution, 5963 
Ractopamine hydrochloride 
suspension, 5964 

Radia tion sterilizatton (1229.10), 1843 

Radioactivlty (821), 751 

Radioactivity—theory and practice (1821), 


Technetium Tc 99m apdtide injection, 

6335 

Technetium Tc 99m ancitumomab 
injection, 6335 

Technetium Tc 99m bicisate injection, 

6336 

Technetium Tc 99m depreotide infectfon, 

6337 

Technetium Tc 99m disofercin injection, 

6337 

Technetium Tc 99m etidronate injection 

6338 

Technetium Tc 99m exametazime 
Injection, 6338 

Technetium Tc 99m gluceptate injection, 

6340 

Technetium Tc 99m lidofenin injection 

6341 


Radiopharmaceuticals 

C 13, urea, 3199 
C 13, urea for orał soiution, 3200 
C 14, urea capsules, 320? 

Cr 51, sodium chromate injection, 3407 
Cr 51, chromium edetate njection, 3407 
Co 57, cyanocobalamrn capsules, 3539 
Co 57, cyanocobalamin orał soiution, 3539 
Co 58, cyanocobalamin capsules, 3540 
F 18, fludeoxyglucose injection, 4250 
F 18, sodium fluoride injection, 4251 
Ca 67 injection, galljum citrate, 4379 
Indiom In 111 capromab pendetide 
injection, 4589 

Indium In 111 chforide soiution, 4589 
Indium In 111 ibritumomab tluxetan 
injection, 4591 

Indium In 111 oxyquino!ine soiution, 4591 
Indium In 111 pentetate injection, 4592 
Indium In 111 pentetreotide injection 
4593 

Indium In 111 satumomab pendetide 
injection, 4593 

I 123, iobenguane injection, 4632 
1 123, iodohippurate sodium injection 
4634 

1 123, sodium lodide capsUes, 4635 
I 123, sodium lodide sofutbn, 4636 
I 125, iodinated albumin injection, 4636 
I 125, iothalamate sodium injection, 4637 
i 131, iodinated albumin aggregated 
Injection, 4638 

1131, iodinated albumin Jnjection, 4637 
I 131, iobenguane injection, 4633 
I 131, iodohippurate sodium injection 
4638 

I 131, rosę bengaj sodium njection, 4639 
I 131, sodium lodide capsules, 4640 
I 131, sodium lodide soiution, 4640 
Krypton Kr 81 m, 4757 
N 13, ammonia injection, 5369 
P 32, chromie phosphate suspension, 5698 
P 32, sodium phosphate soiution, 5699 
Rubidium chloride Rb 82 injection, 6082 
5 a ma ri urn Sm 153 łexid ronam injection, 

6106 

Sr 89 injection, strontium chloride, 6235 
Technetium Tc 99m albumin aggregated 
injection, 6332 

Technetium Tc 99m albumin coiloid 
injection, 6333 

Technetium Tc 99m albumin injection. 


Technetium Tc 99m mebrofenin injection 

6342 

Technetium Tc 99m medronate infectiom 

6343 

Technetium Tc 99m merdatide injection 

6344 

Technetium Tc 99m nofetumomab 
merpentan injection, 6345 
Technetium Tc 99m oxidronate irtieetfoa 

6345 

Technetium Tc 99m pentetate iniection 
6345 

Technetium Tc 99m pertechnetate 
injection, sodium, 6346 
Technetium Tc 99m pyrophosphate 
injection, 6348 

Technetium Tc 99m (pyro^ and trimeta*) 
phosphates injection, 6348 
Technetium Tc 99m red blood cells 
injection, 6349 

Technetium Tc 99m sestamibi injection, 

6349 

Technetium Tc 99m succimer Jnjection 

6350 

Technetium Tc 99m sulfur coiloid injection 

6351 

Technetium Tc 99m tetrofosmin injection 

6352 

Thaflous chloride Tl 201 injection, 6415 
Xenon Xe 127, 6722 
Xenon Xe 133, 6722 
Xenon Xe 1 33 injection, 6722 
Yttrium Y 90 ibritumomab tluxetan 
injection, 6730 

Raloxifene hydrochloride, 5966 
tablets, 5967 

Raman spectrosrnpy {1170), 1461 
Ramiprii, 5970 
capsules, 5971 
Ranftidine 

hydrochloride, 5973 
injection, 5975 

in sodium chloride injection, 5978 
ora! soiution, 5976 
tablets, 5977 
Rapeseed oil 

fully hydrogenated, 7863 
superglycerinated fully hydroqenated 
7864 

Rat taił collagen, 2348 
Rauwolfla serpentina, 5979 
powdered, 5980 
tablets, 5981 
Rayon, 2386 
purified, 5981 
Rb 82 
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Readily carbonizable substances test (271 >, 
31 4 

Reagents, 2324 
arsenie in, 2324 

boi ling or distilling rangę for, 2324 
chloride in, 2325 
Marne photometry for, 2325 
generał tests for, 2324 
heavy metals tn, 2326 
Indicators and Solutions, 2323 
Insoluble matter in, 2326 
loss on drying for, 2326 
nitrate in, 2327 
nitrogen compounds in, 2327 
phosphate in, 2327 
residue on ignition m, 2327 
sulfate tn, 2327 
Ret tal solution 
aminophylline, 2741 
sodium phosphates, 6203 
Red 

80, direct, 2386 
phosphorus, 2386 
Red-cell lysmg agent, 2386 
Referenta standards 
USP <11), 104 
Reference tabfes, 2443 
Alcoholometnc, 2523 
Atomie weights, 2521 
Container specifications for ca psu (es and 
tablets, 2443 

Destription and relative so lubi lity of USP 
and NF articies, 2453 
fntrinsic viscosity tabte, 2525 
Relative atomie masses and ha!f-lives of 
selected radionuclides, 2522 
Solubilities, 2513 
Refractive index <831), 768 
Re hydra tion salts, orał, 5981 
Retative atomie masses and halMives of 
sefected radionuclides, 2522 
Repaglinide, 5983 
tablets, 5985 
Resazurin (sodium), 2386 
Reserpine, 5987 

and chlorothiazide tablets, 5990 
and liydrochlorothiazFde tablets, 5992 
injection, 5987 
orał solution, 5988 
tablets, 5989 

Restdual host celi protein measurement in 
biopharmaceuticaJs <1132), 1511 
Residua! solvents (467), 369 
Residue on ignition <281), 314 
Residue on ignition in reagents, 2327 


Resin 

Anion-exchange, 50- to 100-mesh, 
styrene-divinylbenzene, 2333, 2396 
An i on - ex ch a n g e, eh I o ro m ethy I a ted 
polystyrene-divinyfbenzene, 2333, 2346 
Anion-exchange, strong, lightiy cross- 
linked, in the chloride form, 2333 
Anion-exchange, styrene-divinyfbenzene, 
2333 

Capsicum oleoresm, 3170 
Carboxylate (sodium form) cation- 
exehange (50- to 100-mesh), 2344 
Gation-exchange, 2344 
Cation-exchange, carboxylate (sodium 
form) 50- to 100-mesh, 2344 


Ca li o n-exc h a nge, sty re n e- d i vi ny I benzen e, 
2344 

Cation-exchange, styrene-divinyIbenzene, 
strongiy acidtc, 2345, 2396 
Cation-exchange, sulfonie add, 2345, 
2396 

Chloramethyfated polystyrene- 
divinylbenzene anion-exchange, 2346 
C hol estyra minę, 3404 
lon-exchange, 2365 
Podophyflum, 5743 
Podophyllum topical solution, 5744 
Polystyrene cation-exchange, 2381 
Styfene- d ivinyIbenze ne a n ion-e xc ha n ge, 
50- to 100-mesh, 2396 
S ty re ne-d i vi ny I benzen eta don - exehang e, 
strongiy addic, 2396 
Sulfonie add cation-exthangę, 2396 


Resorem o I, 3993 
monoacetate, 5995 
ointment, compound, 5994 
and suffur topical suspension, 5994 
TS, 2420 

6Z-retinoic acid, 2386 
Retinyl palmitate, 2386 
Reverse transcriptase, 2386 
Rheomeby (1911), 2238 
Rhodamine 6G, 2386 
Rhodamine 8, 2386 
Rhodioio roseo, 7149 
capsules, 7155 
extract, 7152 
powdered, 7151 
tablets, 7157 
tincture, 7154 
Ribavlrfn, 5995 
capsules, 5996 
for In ha la tion solution, 5998 
tablets, 5999 
Riboflavin, 6001 
assay (481), 386 
injection, 6002 
5'-phosphate sodium, 6003 
tablets, 6002 

Ribonuclease inhibitor, 2386 
Ribose, 7159 
Rtfabutin, 6005 
capsules, 6006 
orał suspension, 6006 
Rifamptn, 6007 
capsules, 6008 
for injection, 6009 
and isoniazid capsules, 6UIU 
isoniazid, pyrazinamide, and ethambutol 
hydrochloride tablets, 6013 
isoniazid, and pyrazinamide tablets, 6012 
orał suspension, 6010 
Riluzole, 6014 
tablets, 6015 

Rlmantadlne hydrochloride, 6016 
tablets, 601 7 
Rtmexolone, 6018 
ophthafmic suspension, 6019 
Ringeds 

and dextrose injection, 6021 
and dextrose injection, haif-strength 
I acta ted, 6028 

and dextrose injection, lactated, 6025 
and dextrose injection, modified la eta ted, 
6030 

injection, 6019 

i— — j„ _* ^ j imi 


irrigation, 6032 

lactated, and dextrose injection, potassium 
chloride in, 5769 
Risedronate sodium, 6033 
tablets, 6035 
Risperidone, 6036 
orał solution, 6038 
tablets, 6039 

orally disintegrating tablets, 6041 
Ritodrine hydrochloride, 6042 
injection, 6043 
tablets, 6044 
Ritonavir, 6044 
capsules, 6047 

and lopinavir orał solution, 4886 
and lopinavir tablets, 4890 
o rai solution, 6050 
tablets, 6054 
Rivastigmine, 6056 
Rivastigmine tartrate, 6058 
capsules, 6059 
Rizatriptan benzoate, 6061 
tablets, 6062 

oraily disintegrating tablets, 6064 
Roturonium bromide, 6066 
Ropinirole 
tablets, 6068 

extended-release tablets, 6070 
Ropinirole hydrochloride, 6073 
Ropivacaine hydrochloride, 6076 
injection, 6078 
Rosę 

bengal sodium, 2386 

bengal sodium I 1 31 injettion, 4639 

oil, 7866 

water ointment, 6079 
water, strong er, 7866 
Rosigtitazone maleate, 6080 
Roxarsone, 6081 

Rubidium chloride Rb 82 injection, 6082 
Rufinamide, 6083 
tablets, 6084 

Rules and procedures, xxix 
Ruthenium red, 2386 
TS, 2420 
Rutin, 7164 


S 

Sabinene, 2386 
Saccharin, 7866 
caldum, 6087 
sodium, 6088 
sodium orał solution, 6090 
sodium tablets, 6090 
Saccharose, 2386 
Safflower oil, 6091 
Safranin O, 2386 

St. |ohn's wort flowehng top, 7166 
dry extract capsutes, 7172 
extract, dry, 7169 
powder, 7168 
dry extract tablets, 7173 
Salicylaldazine, 2387 
5 al i cy la I dehyde, 2387 
Salicylamide, 6092 
Salicylic acid, 2387, 6093 
and benzoic acids ointment, 2984 
collodłon, 6094 
gel, 6095 
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SalicyliC acid (cantinued) 
topical foam, 6095 
and zinc pastę, 6754 
Salinę TS, 2391, 2420 
pyrogen-free, 2420 
Salmeteroi 

fluticasone propionate, inhalation aerosol, 
4303 

fluticasone propionate, inhalation powder, 
4309 

inhalation powder, 6096 
Salmeteroi xinafoate, 6101 
Salsalate, 6102 
capsules, 6104 
tablets, 6105 
Salt 

octanesulfonic acid sodium, 2375, 2393 
Salts of organie nitrogenous bases (501 >, 392 
Samariom Sm 153 !exidronam injection, 

6106 

Sand 

standard 20- to 30-mesh, 2387, 2395 
washed, 2387, 2405 
Saquinavir mesylate, 6106 
capsules, 6107 
Sargramostim, 6108 
for injection, 6110 
Sawdust, purified, 2387 
Saw palmetto, 7175 
capsules, 7181 
ex traci, 7179 
powdered, 7177 
Scaffold 

bovine dermis, 611 3 
human dermis, 6115 
porcine bladder, 6119 
silk fibroin, 6123 
Scandtum oxide, 2387 
Scanning electron microscopy (1181), 1641 
Schizochytrium oil, 7189 
capsules, 7191 
Schweitzer 1 * reagent, 2420 
Scopolamine hyd robrom id e, 6127 
injection, 6128 
ophthalmic solutlon, 6128 
tablets, 6129 
S designations, 2386 
Secobarbital, 6129 
sod 1 um, 6129 
sodium capsules, 6131 
sodium injection, 61 32 
sodium for injection, 6132 
sodium and amobarbital sodium capsules, 
6133 

Secondary butyl alrohnl, 7387 
Selamectin, 6133 
SelegiSine hydrochloride, 6135 
capsules, 6136 
labie ts, 6137 

Seiegiline hydrochloride compounded 
topical gel, 6138 
Selenious acid, 2387, 6139 
injection, 6139 
Selenium, 2387 
sulfide, 6140 

sulfide topical suspension, 6140 
Selenium <291), 315 
SelenomethionSne, 2387, 7194 
Semlsolid drug products—performance tests 
<1724), 2055 
Senna 

fluidextract, 6142 
leaf, 6141 
Dods, 6142 


Sennosides, 6143 
tablets, 6145 

Sensitization testing (1184), 1651 

Serine, 6146 

Sertraline 

hydrochloride, 6146 
hydrochloride orał solutlon, 6149 
hydrochloride tablets, 6150 
Sesame oii, 7868 
Sevoflurane, 6152 

Shear celi methodoiogy for powder flow 
testing <1063), 1175 
Shellac, 7S69 

S1 bu tra m i n e hydrach lor! d e, 6154 
SignificanL change guide for bulk 
pharmaceutical exdpients (1195), 1667 
Sildenafil 
tablets, 6T56 
Sildenafil citrate, 6157 
orał suspension, 6159 
Silica 

calcined dtatomaceous, 2387 
chromatographic, silanized, flux~calcined, 
acid-washed, 2387 
colloidal, hydrophobic, 7872 
derrtal-type, 7871 
gel, 2387 

gel, binder-free, 2347, 2388 
gel, chromatographic, 2347, 2388 
geMmpregnated glass microfiber sheel, 
2388 

gel mixture, chromatographic, 2347, 2388 
gel mixture, chromatographic, with 
chemkally bound amino groups, 2388 
gel mixture, dimethylsilanized, 
chromatographic, 2388 
gel m*xture, octadecylsilan zed 
chromatographic, 2388 
gel mixture, octylsilanized, 
chromatographic, 2388 
gel, octadecylsilanized chromatographic, 
2388 

gel, porous, 2388 
microspheres, 2388 
Siliceous earth 

chromatographic, 2347, 2388 
chromatographic, silanized, 2347, 2388 
purified, 7873 
Silicie 
acid, 2388 

acid—impregnated glass microfilament 
sheets with ftuorescent Indicator, 2388 
Silicon 

Carbide, 2388 
dioyide, 7873 
dioxide coJloidal, 7874 
Silicone 

75 percent phenyl, methyl, 2388 
Silicotungstic acid, n-hydrate, 2389 
Sillcffied 

mlcrocrystailine cellubse, 7591 
Silver 

diethyldithiocarbamate, 2389 
diethyJdithiocarbamate TS, 2420 
nitrate, 2389, 6159 
nitrate ophthalmic solutlon, 6160 
nitrate, Łenth-normal (0.1 N), 2420, 2432 
nitrate, toughened, 6160 
nitrate TS, 2420 
oxide, 2389 

5ilver-ammonia-nitrate TS, 2420 
Silver-ammonium nitrate TS, 2420 
5ilver nitrate ‘ 

0.002 N VS, 2432 


Silver sulfate, 2389 
Simethicone, 6160 

alumina, magnesia, and calcium carbonate 
chewable tablets, 2664 
alumina and magnesla ora! suspension, 
2666 

alumina and magnesia chewable tablets, 
2668 

calcium carbonate and magnesia chewable 
tablets, 3131 
capsules, 6161 
emulsion, 6162 

and magaldrate chewable tablets, 4933 
and magaldrate orał suspension, 4932 
orał suspension, 6163 
tablets, 6163 

Simulated gastric fluid TS, 2420 
Simulated intestinai fluid TS, 2420 
Simvastatin, 6164 
tablets, 6165 

Single-5teroid assay (511), 400 
Sipuleucel-T, 6167 
Sisomicin sulfate, 6169 
injection, 6169 
Sitagliptin 
phosphate, 61 71 
tablets, 6169 
/J-Sitosterol, 2389 

Six-month impiementation guideline, ii 
Sm 153 lexidronam injection, samarium, 
6106 

Soda limę, 2389, 7874 
Sodium, 2389 
acetate, 2389, 6172 
acetate, anhydrous, 2333, 2389 
acetate injection, 6173 
acetate solutlon, 6173 
acetate TS, 2420 
alendronate, tablets, 2622 
a Igi na te, 7875 
aiizarlnsulfonate, 2389 
alizarinsulfonate TS, 2420 
aminoacetate TS, 2420 
ammonium phosphate, 2389 
arsenale, 2389 
arsen i te, 2389 

arsenite, twentieth-molar (0.05 M), 2432 
ascorbate, 6174 
azide, 2390 
benzoate, 7876 

benzoate and caffelne injection, 3109 
bicarbonate, 2390, 6174 
bicarbonate injection, 61 78 
bicarbonate and magnesium carbonate for 
orał suspension, 4937 
bicarbonate ora! powder, 61 78 
bicarbonate tablets, 6178 
biphenyl, 2390 
biphosphate, 2390 
bisulfite, 2390 
bisulfite TS, 2420 
bitartrate, 2390 
bitartrate TS, 2421 
borate, 2390, 7877 
borohydride, 2390 
bromidą 2391, 6178 
bromide injection, veterinary, 61 79 
brom Ide orał solutlon, veterinary, 6180 
butyrate, 6180 
caprylate, 7877 
carbonate, 2391, 7878 
carbonate, anhydrous, 2333, 2391 
carbonate, citric acid, and magnesium 
oxide imaation. 3458 
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Sodium (continued) 
carbonate TS, 2421 
ca rboxymethyJcel I ulose, 3 207 
carboxymethyke!lutose, and 
microcrystalline cellulose, 7591 
ca rbo xy met hyl cellulose, pastę, 3207 
ta rboxy met hyl cellulose, tablets, 3208 
12, ta rb oxym et hy [cellulose, 7580 
cefazoiln, 3252 
cefmetazole, 3271 
eefoperazone, 3274 
cefotaxime, 3279 
cetoslearyl suita te, 7879 
chlohde, 2391, 6181 
chloride and dexLrose injection, 3709 
chloride and fructose injection, 4344 
chloride In ha la bon solu bon, 6185 
chloride injection, 6183 
chlohde injection, bacteriostatic, 6183 
chloride injection, dextran 40 in, 3697 
chloride injection, dextran 70 in, 3701 
chloride injection, mannitol in, 4963 
chloride injection, potassium chloride in, 
5772 

chloride injection, potassium chloride in 
dextrose injection and, 5767 
chloride injection, ranitidlne in, 5978 
chloride irrigation, 6184 
chlohde ophthalmic ointment, 6184 
chloride ophthalmic solution, 6185 
chloride solution, isotonic, 2391 
chloride tablets, 6185 
chloride tablets for solution, 6186 
chloride T5, alkaline, 2421 
oho la te hydra te, 2391 
chromate, 2391 

chrom a te, Cr 51 injection, 3407 
chromotropate, 2391 
cllastaLEn, 341 7 
citrate, 6186 

citrate and citrlc acid orał solution, 6186 
citrate dihydrate, 2391 
citrate TS, 2421 
citrate TS, alkaline, 2421 
cobaltinitrite, 2391 
cobaltinitrite TS, 2421 
cyanide, 2391 
dalteparin, 3628 
1-decanesulfonate, 2391 
d e h yd roac eta te, 7881 
desoxycholate, 2391 
d ich rema te, 2391 
diethy3dithiocarbamatę, 2391 
2,2-dim ethył-2 - si I a pen ta n e-5-su Ifon a te, 
2391 

dithionite, 2391 

dodecyl sulfate, 2391, 2392 

ethylparaben, 7662 

ferrocyariide, 2391 

fluconazole, chloride injection, 4216 

fluorescein, 2391 

fiuoride, 2391, 6188 

fluoride and acldulated phosphate topical 
solution, 6190 
fiuoride FI8 injection, 4251 
fluoride and phosphoric acid gel, 6191 
fluodde orał solution, 6189 
fluoride tablets, 6790 
fluoride TS, 2421 
formaldehyde sulfoxylate, 7881 
gluconate, 6192 
glycocholate, 2391 
1-heptanesuffonate, 2392 
l»heptanesulfonate, monohydrate, 2392 


1 -hexanesuIfonate, monohydrate, 2392 
hydrogen sulfate, 2392 
hydrosulfite, 2391, 2392 
hydrosulfite TS, alkaline, 2412, 2421 
hydroxide, 2392, 7882 
hydroxide, ałcoholic, tenthmormal (OJ N), 
2433 

hydroxide, norma! (1 N), 2432 

hydroxfde TS, 2421 

hydroxide TS 2, 2421 

hydroxide TS 3, 2421 

hypobromite TS, 2421 

hypochlorite solution, 2392, 2421, 6192 

hypochlorite topical solution, 6193 

hypochlorite TS, 2421 

i oda te, 2392 

iodide, 6193 

iodide I 123 capsules, 4635 
iodide 1123 solution, 4636 
iodide I 131 capsules, 4640 
iodide I 131 solution, 46^0 
iodohydroxyqumolinesuironate TS, 2421 
lactate Injection, 6194 
lactate solution, 6194 
lauryl sulfate, 2392, 7883 
low-substituted ca rboxymethyl celi ulose, 
7578 

metabisulfite, 2392, 7884 
metaperiodate, 2392 
methoxide, 2392 
methoxide, half-normal (0.5 N) in 
methanol, 2433 

methoxide, tentfwiormal (OJ N) in 
toluene, 2433 
molybdate, 2393 
monolluorophosphate, 6195 
montelukast, orał granules, 5220 
montelukast, tablets, 522 2 
montelukast, chewabłe tablets, 5225 
mycophenołate, 5256 
ni tratę, 2393 
nithte, 2393, 6196 
nitrite injection, 6196 
nrtrite, tenth-molar (OJ M), 2433 
nitroferrieyanide, 2393 
nitroferrieyanide TS, 2421 
nitroprusside, 6196 
nitroprusside for injection, 6197 
1-octanesulfonate, 2393 
oxalate, 2393 

(Iri) pen tacyanoamino ferrate, 2393 
I-pentanesulfonate, 2377, 2393 
1 - pen tan e su Ifo na te, anhydrous, 2393 
perchlorate, 2393 
peroxide, 2393 

pertechnetate Tc 99m injection, 6346 
phenyJbutyrate, 6198 
phenylbutyrate orał suspension, 6200 
phosphate, dibasic, 2393, 6200 
ph osp ha te, dibasic, anhydrous, 2333, 2393 
phosphate, dibasic, di hydra te, 2393 
phosphate, dibasic, dodecahydrate, 2393 
phosphate, dibasic, heptahydrate, 2393 
phosphate, dibasic, TS, 2421 
phosphate, monobasic, 2372, 2393, 6201 
phosphate, monobasic, anhydrous, 2393 
phosphate, monobasic, dlhydrate, 2393 
phosphate P 32 solution, 5699 
phosphates injection, 6202 
phosphates orał solution, 6202 
phosphates rectal solution, 6203 
phosphate, tribasic, 2393, 7885 
phosphite -pentahydrate, 2393 
ph os p holu ngsta te TS, 2421 


polystyrene sulfonate, 6204 
polystyrene sulfonate suspension, 6205 
and potassium bicarbonates and ritric acid 
effervescem tablets for orał solution, 
5759 

propi o na te, 7886 
pyrophosphate, 2393 
pyruvate ( 2393 
rabeprazole, 5961 
salicylate, 2394, 6205 
salicylate tablets, 6207 
selenite, 2394 
starch glycolate, 7886 
stearate, 7887 
stearyl fu ma ratę, 7889 
sulfate, 2394, 6208 
sulfate, anhydrous, 2333, 2394 
sulfate decahydrate, 2394 
sulfate injection, 6208 
sulfide, 2394, 6208 
sulfide topical gel, 6209 
sulfide TS, 2421 
suffite, 2394, 7891 
sulfite, anhydrous, 2333, 2394 
p-suIfophenyIazochromotropate, 2394 
tartraLe, 2394, 7892 
tartrate TS, 242] 
tetraphenylborate, 2394 
tetra phenylboron, 2394 
tetraphenyIboron, fiftreth-molar (0.02 M), 
2434 

tetraphenyiboron TS, 2421 
thioglycolate, 2394 
thioglycolate TS, 2421 
thiosulfate, 2395, 6209 
thiosulfate injection, 6210 
thiosulfate, tenthmormal (OJ N), 2421, 
2434 

thiosulfate TS, 2421 
L-thyroxine, 2395 

3-(trimethylsilyl) J -propane sulfonate, 

2391, 2395 
tungstate, 2395 

Sodium 1-dodecanesulfonate, 2391 
Sodium ferrous citrate, 7195 
Sodium hydroxide 
0,0025 N TS, 2421 
0.2 N, TS, 2421 
0.02 N TS, 2421 
10 N TS, 2421 
2.5 N TS, 2421 
2 N TS, 2421 
5 N, TS, 2421 
OJ N VS, 2433 
Snri i u m pheny I bi i tyra te, 6198 
Sodium succinate, 7890 
Solubilities, 2513 
Soluble starch, 2395 


Solution 

Acetaminophen and codeine phosphate 
orał, 2564 

Acetaminophen, dextromethorphan 
hydrobromide, doxylamlne succinate, 
and pseudoephedrine hydrochbride 
orał 2567 

Acetaminophen for effervescent orał, 2545 
Acetaminophen orał, 2545 
Acetic acid otre, 2581 
Acetyl cholinę chlohde lor ophthafmic, 
2585 
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Sofutfon (conttnued) 

Acidulated phosphate and sodium fluoride 
topicaf, 6190 

Aluminum acetate topical, 2674 
Aluminum chlorohydrate, 2676 
Aluminum dichłorohydrate, 2679 
Aluminum sesguichlorohydrate, 2685 
Aluminum subacetate topical, 2686 
Aluminum sulfate and calcium acetate for 
topi cal, 2687 

Aluminum sulfate and calcium acetate 
tablets for topical, 2688 
Aluminum zirconium octach I om hydra te, 
2690 

Aluminum zirconium octach loro hydrex gly, 
2692 

Aluminum zirconium pentachlorohydratę, 
2694 

Aluminum zirconium pentachlorohydrex 
gly, 2696 

Aluminum zirconium tetrachlorohydrato, 
2698 

Aluminum zirconium tet rac hlorohy drex 
gly, 2700 

Aluminum zirconium trich loro hyd ratę, 

2702 

AJuminum zirconium tricbłorohydrex gly, 
2704 

Amantadine hydrochloride orał, 2707 
Aminobenzoate potassium for orał, 2723 
Aminobenzok actd topical, 2727 
Aminocaproic acid orał, 2728 
Aminopliylline orał, 2739 
Aminophylłine rectal, 2741 
Ammonia, diluted, 2332 
Ammonia, strong, 7513 
Amprolium orał, 2815 
Anticoagufant dtratę dextrose, 2832 
Anticoagulant cl tratę phosphate dextrose, 
2833 

Anticoagulant ci tratę phosphate dextrose 
adenine, 2834 
Anticoagulant heparin, 4474 
Anticoagulant sodium citrate, 2836 
Antipyrine and benzocaine otic, 2838 
Antipyrtne, benzocaine, and phenylephrine 
hydrochloride otic, 2839 
Apraclonidine ophthalmic, 2844 
Aromatic elfxir, 7521 
Ascorbic acid orał, 2867 
Asplrrn effervescent tablets for orał, 2876 
AtenoloJ orał, 2888 
Atropinę sulfate ophthaimic, 2908 
Benoxinate hydrochloride ophthalmic, 

2965 

Benzaldehyde elixtr, compound, 7530 
Ben za Ikon i urn chloride, 7533 
Benzethonium chloride topical, 2967 
Benzocaine, butamben, and tetracaine 
hydrochloride topical, 2981 
Benzocaine otic, 2976 
Benzocaine topical, 2977 
Betamethasone orał, 3000 
Betaxoiol ophthaimic, 3016 
Bethanechol chloride orał, 3020 
Bromodiphenhydramme hydrochloride and 
codeine phosphate orał, 3057 
S rom o d i p hen hyd ra m i n e hyd roch I oride 
orał, 3056 

Brompheniramine maleate and 
pseudoephedrine sulfate orai, 3060 
Brompheniramine maleate orał, 3059 
Buprenorphine compounded buccal, 
veterinarv, 3069 
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Butorphanol tartrate nasal, 3101 
Caffeine citrate orał, 3108 
Calcitonin salmon nasal, 3119 
Calcium hydroxide topical, 3143 
Captopril orał, 3174 
Carbachol intraocular, 3178 
Ca rba ch o I oph th al m ic, 3178 
Carbamide peroxrde topical, 3186 
Carbol-fuchsin topical, 3158 
C 13 for orał, urea, 3200 
Carteolol hydrochloride ophthalmic, 3222 
Cefazolin ophthalmic, 3252 
Cetylpyridinium chloride topical, 3344 
CNoral hydrate ora!, 3346 
Chloramphenicol for ophthalmic, 3350 
Chloramphenicof ophthalmic, 3350 
Chloramphenicol orał, 3351 
Chloramphenicol otic, 3351 
Chlorbexidine gluconate, 3367 
Chlorpheniramine maleate and 
pseudoephedrine hydrochloride orał, 
3390 

Chlorpheniramine maleate orał, 3388 
CholecaidferoJ, 3403 
Chymotrypsm for ophthalmic, 3409 
Ciprofloxacin ophthalmic, 3431 
Clindamycin hydrochloride ora!, 3479 
Clindamycin palmitate hydrochloride for 
orał, 3480 

Clindamycin phosphate topicał, 3483 
Clobetasol propionate topical, 3493 
Clotrimazole topical, 3527 
Cloxacillin sodium for orał, 3535 
Coai tar topical, 3538 
Cyanocobalamln Co 57 orał, 3539 
Cocałne hydrochloride tablets for topical, 
3542 

Cocaine and tetracaine hydrochlorides and 
epinephrine topical, 3542 
Codeine suifate orai, 3550 
Cromolyn sodium ophthalmic, 3590 
Cupriethylenediamlne hydroxide, 1.0 M, 
2349 

Cyclopentolate hydrochloride ophthalmic, 
3606 

Cydosporine orai, 3616 
Cyproheptadine hydrochloride orał, 3619 
Demecarium bromide ophthalmic, 3644 
Dexamethasone eiixir, 3671 
Dexamethasone orał, 3674 
Dexamethasone sodium phosphate 
ophthalmic, 3682 
Dexbrompheniramine maleate and 
pseudoephedrine sulfate orał, 3684 
Dexchiorphenjramine maleate orał, 3687 
Dextromethorphan hydrobromide orał, 
3707 

Diatrizoate megluminę and diatrizoate 
sodium, 3713 
Diatrizoate sodium, 3715 
D ic h loro p hen o I-in d ophenol T sta nd ard, 
2425 

Dicyclomine hydrochloride orai, 3744 
DiethyltoJuamide topical, 375 7 
Digoxln orał, 3768 
Dihydrotachysterol orał, 3774 
Diltiazem hydrochloride ora!, 3784 
Dimenhydrmate orai, 3789 
Dimethyf sulfoxide topical, 3793 
Dip hen hydra minę hydrochloride orai, 3806 
DiphenoxyIate hydrochloride and atropinę 
sulfate orał, 3815 

Dipivefrin hydrochloride ophthalmic, 3819 
Docusate sodium, 3853 


Dorzolamide hydrochloride and timolof 
maleate ophthalmic, 3869 
Doxepin hydrochloride orał, 3879 
Doxylamine succinate orał, 3906 
Dyclonine hydrochloride topical, 3927 
Dyphylline and guaifenesin orał, 3931 
Dyphylline orał, 3930 
Ecamsule, 3933 

Echothiophate todide for ophthaimic, 3936 
Emedastme ophthalmic, 3966 
Ephedrine suifate orai, 3998 
Epinephrine bitartrate for ophthalmic, 

4004 

Epinephrine bitartrate ophthalmic, 4003 
Epinephrine ophthalmic, 4001 
Epinephryl borate ophthalmic, 4004 
Ergocalciferol orał, 4014 
Ergolołd mesylates orai, 4017 
Erythromycin topical, 4036 
Escitalopram orai, 4050 
Ethosuximide orai, 41 06 
Fehling's, 2415 

Ferric ammonium citrate for orai, 2777 
Ferrlc subsulfate, 4166 
Ferrous gluconate orał, 41 74 
Ferrous sulfate orał, 41 77 
Fłuocinolone acetonide topical, 4241 
Fluorinonide topical, 4244 
Fluorescein sodium and benoxinate 
hydrochloride ophthalmic, 4248 
Fluorescein sodium and proparacaine 
hydrochloride ophthalmic, 4249 
Fluorouradl topical, 4259 
Fluoxetine orał, 4262 
Fluphenazine hydrochloride elixir P 4271 
Fluphenazine hydrochloride orał, 4273 
FJurbiprofen sodium ophthalmic, 4282 
Formaldehyde, 2360, 2415, 4330 
Furosemide ora!, 4349 
Gentamicin sulfate and betamethasone 
acetate ophthatmic, 4393 
Gentamicin sulfate and betamethasone 
va tera te otic, 4395 
Gentamicin topical, 4396 
Gentamidn sulfate ophthalmic, 4393 
Gentian violet topical, 4400 
Glutaral disinfectant, 7678 
Glycerin ophthalmic, 4423 
Glycerin orai, 4423 

Guaifenesin and codeine phosphate orał, 
4453 

Guaifenesin orai, 4452 
Halazone tablets for, 4463 
Hatcinonide topical, 4467 
Haiopertdol orał, 4470 
Heparin lock flush, 4474 
H oma tropi ne hydrobromide ophthaimic, 
4488 

Hydra łazi ne hydrochloride orai, 4494 
Hydrocortisone and acetrc acid otic, 4510 
Hydrogen peroxide, 2363 
Hydrogen peroxide topical, 4525 
Hydroguinone topical, 4531 
Hydroxyamphetamine hydrobromide 
ophthaimic, 4534 

Hydroxyzine hydrochloride orał, 4541 
Hyoscyamine suifate eiixlr, 4550 
Hyoscyamine sulfate orał, 4551 
Hypromellose ophthalmic, 4554 
ldoxuridine ophthalmk, 4567 
Indium fn 111 chloride, 4589 
Indium In 111 oxyqutnoline, 4591 
lodine, strong, 4631 
Sodium iodide I 123. 4636 
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Solution (continued) 
fodine topical, 4630 
Ipecac orał, 4669 
Isontazid orał, 4694 
Isosorbłde orał, 4707 
lvermectin topical, 4736 
Lactulose, 4763 
Lead, standard, 2421 
Levalbuterol Inhalatton, 4801 
Levobunołol hydrochloride ophthalmic, 
4820 

Levocamitine orał, 4823 
Levofloxacin orał, 4833 
Udocaine hydrochloride topicaf, 4851 
Lin co my on orał, 4856 
Uthium orał, 4870 
Locke-Ringeris, 241 7 
Loperamide hydrochloride orał, 4881 
Loratadine orał, 4897 
Mafenide acetate for topical, 4928 
Magnesium carbonate and dtric acid for 
orał, 4936 

Magnesium carbonate, dtric acid, and 
potassium dtrate for orał, 4937 
Manganese chłoride for orał, 4958 
Magnesium dtrate for orał, 4941 
Magnesium dtrate orał, 4940 
Maltftoi, 7747 

Meperidine hydrochloride orał, 5009 
Mesoridazine besyłate orał, 5036 
Metaproterenol sulfate orał, 5042 
Methadone hydrochloride orał, 5062 
Methdilazine hydrochloride orał, 5068 
Methenamine mandelate for orał, 5073 
Methenamine orał, 5070 
Methoxsalen topical, 5089 
Methylcellulose ophthalmic, 5099 
Methylcellulose orał, 5099 
Metodopramide orat, 51 30 
Metoprolof tartrate orał, 5142 
Mibolerone orał, 5162 
Minoxrdif topical, 5185 
Mometasone furoate topicaf, 5213 
Moxifloxacin ophthalmic, 5238 
Myrrh topical, 5260 
Nafciffin sodium for orał, 5268 
Naphazoline hydrochloride ophthalmic, 
5281 

Naphazoline hydrochloride and 
pheniramlne rnaleate ophthalmic, 5281 
Neomyoin and polyrriyxin B sulfates and 
gramlddin ophthalmic, 5320 
Neomydn and polymyxin B sulfates and 
hydrocorbsone otic, 5321 
Neomydn and polymyxin 8 sulfates for 
irrigation, 5312 

Neomydn and polymyxin B sulfates 
ophthalmic, 5313 

Neomydn s uff a te and dexamethasone 
sodium phosphate ophthalmic, 5304 
Neomydn sulfate orał, 5302 
Nkkel standard TS, 2418 
Nrtrofu rażone topical, 5369 
Nitromersol topical, 5373 
Norfloxadn ophthalmic, 5390 
Nortnptyline hydrochloride orał, 5398 
Ofloxacin ophthalmic, 5413 
Olopatadine hydrochloride ophthalmic, 
5426 

Ondansetron, orał, 5444 
Grał, containing at least three of the 
following—acetaminophen and £$alts of) 
c h lorph e ni ra m in e, dextrom ethorp ha n, 
and pseudoephedrine, 2557 


Oxtriphylline orał, 5500 
Oxybutynin chłoride ora!, 5504 
Oxycodone hydrochloride orał, 5512 
Gxymetazoline hydrochloride ophthalmic, 
5524 

Rapain tablets for topical, 5569 
Paromomycin orał, 5578 
Penidttln G potassium for orał, 5605 
Penidllin V potassium for orał, 5622 
Perphenazłne orał, 5651 
Phenobarbital orał, 5664 
Phenol, topical, camphorated, 5668 
Phenylephrine hydrochloride ophthalmic, 
5684 

Phosphate P 32, sodium, 5699 
Physostigmine salicylate ophthalmic, 5700 
Piłocarpine hydrochloride ophthalmic, 
5706 

Piłocarpine nitrate ophthalmic, 5708 
Podophyllum resin topical, 5744 
Pofycthylcne gJycol 3350 and clcctrolytcs 
for orał, 5748 

Polymyxin B sulfate and nydrocortisone 
otic, 5753 

Polymyxin B sulfate and irimethoprim 
ophthalmic, 5754 

Potassium bicarbonate effervescent tablets 
for orał, 5758 

Potassium bicarbonate and potassium 
chłoride for effervescent orał, 5758 
Potassium bicarbonate and potassium 
chłoride effervescent tablets for orał, 
5759 

Potassium bicarbonate, potassium chłoride, 
and potassium dtrate effervescent 
tablets for orał, 5769 
Potassium bromide orał, ^eterinary, 5762 
Potassium chłoride for orał, 5765 
Potassium chłoride orał, 5765 
Potassium ci tratę and dtric acid orał, 5776 
Potassium gluconate and potassium 
chłoride for orał, 5780 
Potassium gluconate and potassium 
chłoride orał, 5780 

Potassium gluconate, potassium dtrate, 
and ammonium chłoride orał, 5781 
Potassium gluconate and potassium dtrate 
orał, 5781 

Potassium gluconate orał, 5778 
Potassium iodide orał, 5783 
Potassium nitrate, 5785 
Potassium and sodium błcarbonates and 
dtric acid effervescem tablets for orał, 
5759 

Povidone—iodine cleansing, 5793 
Po vi d o ne-iod i ne top i cal, 5794 
Prednisolone orał, 581 3 
Prednisolone sodium phosphate 
compounded orat, 5818 
Prednisolone sodium phosphate 
ophthalmic, 5820 
Prednrsone orał, 5823 
Proehlorperazine orał, 5846 
Promazłne hydrochloride orał, 5861 
Promethazine and phenylephrine 
hydrochloride and codeine phosphate 
orał, 5872 

Promethazine and phenylephrine 
hydrochloride orał, 5869 
Promethazine hydrochloride orał, 5865 
Proparacaine hydrochloride ophthalmic, 
5885 

Protein standard {8 g/dL), 2383 
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Pseudoephedrine hydrochloride, 
ca rb i noxam i ne maleate, and 
dextromethorphan hydrobromide orał, 
5910 

Pseudoephedrine hydrochloride orał, 5907 
Pyridostigmine bromide ora!, 5923 
Ranitidme orał, 5976 
Reserpfne orał, 5988 
Risperidone orał, 6038 
Saecharin sodium orał, 6090 
Scopolamłne hydrobromide ophthalmic, 
6128 

Senna ora!, 6143 
Silver nitrate ophthalmic, 6160 
Sodium acetate, 6173 
Sodium bromide orał, veterinary, 6180 
Sodium chłoride, isotonie, 2391 
Sodium chłoride ophthalmic, 6185 
Sodium chłoride tablets for, 6186 
Sodium dtrate and dtric acid orał, 6186 
Sodium fluoride and addulated phosphate 
topical, 6190 

Sodium fluoride orał, 6189 
Sodium hypochlorite, 2392, 2421, 6192 
Sodium hypochlorite topical, 6193 
Sodium lactate, 6194 
Sodium phosphate P 32, 5699 
Sodium phosphates orał, 6202 
Sodium phosphates rectal, 6203 
Sorbitu!, 6213 

Sorbitol n one rysia lliz Ing, 7900 

Sorbitol sorbitan, 7901 

Stavudine for orał, 6231 

Sulfacetamide sodium ophthalmic, 6251 

5ulfaquinoxaline ora!, 6275 

Suprofen ophthalmic, 6295 

Terpin hydrate and codeine orał, 6383 

Terpin hydrate orał, 6383 

Tetracaine hydrochloride ophthalmic, 6396 

Tetracaine hydrochloride topical, 6397 

Tetra cyc linę hydrochloride for topical, 

6406 

Tetrahydrozoline hydrochloride 
ophthałmic, 6412 

Tetramethylammonium hydroxide, in 
methanol, 2399 

Theophylline and guarfenesin orał, 6426 
Theophylline orał, 6420 
Theophylline sodium glycinate orał, 6427 
Thiamtne hydrochloride orał, 6431 
Thiamine mononitrate orał, 6434 
Thimerosal topical, 6440 
Thioridaztne hydrochloride orał, 6447 
Thiothixene hydrochloride orał, 6454 
Timolol maleate ophthalmic, 6480 
Tobramycin ophthalmic, 6499 
Tolnaftate topical, 6518 
Travoprost ophthalmic, 6548 
Tretinoin topicaf, 6556 
Tria mc i no lone diacetate orał, 6566 
Tridtrates orał, 6577 
Trifluoperazine orał, 6584 
Trihexyphemdyl hydrochloride orał, 6591 
Trikates orał, 6593 
Trimeprazine orał, 6594 
Triproiidine hydrochloride orał, 6604 
Trtprolidine and pseudoephedrine 
hydrochlorides orał, 6606 
Tropicamlde ophthalmic, 6612 
Vałproic acid orał, 6646 
Vafrubidn intraveskal, 6648 
Vantomydn hydrochloride for orał, 6660 
Vehicle for orał, 7788 
Vehic!e for orał, sugar free, 7788 
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Sołution (continued) 

Vitamins with minerale water-soluble orał, 
7443 

Vilamins with minerał*, oil- and water- 
soluble orał, 7361 

V3tamins, oil- and water-soluble orał, 7309 

Kanthan gum, 7966 

Zidovudine orał, 6741 

Zinc sulfate ophthałmic, 6757 

Zinc sulfate orał, 6757 


Solutions 

reagents, and indicators, 2323 
5olvenl hexane, 2395 
Somatropin, 6210 
for injection, 6212 

Somatropin bioidenttty tests (126), 214 

Sorbic add, 7893 

Sorbitan 

monolaurate, 7893 
monooleate, 7894 
monopafmitate, 7895 
monostearate, 7896 
sesquioleate, 7897 
sorbitot, sołution, 7901 
trioleate, 7898 
Sorbltol, 2395, 7899 
sołution, 6213 

sołution noncrystallizing, 7900 
sorbitan sołution, 7901 
Sotaloł hydrochlorlde, 6214 
orał suspension, 6216 
tablet*, 621 7 
Soybean oil r 621 7 
hydrogenated, 7903 
Soy isoflavones 
capsules, 7198 
powdered extract, 7196 
tabłets, 7200 

Spacers and valved holding cham bers used 
with inhalation aerosols—characterization 
tests (1602), 1988 
Specific gravity (841), 768 
Specifie surface area (846), 769 
Speetinomycin 
hydrochlortde, 6219 
for injectable suspension, 6220 
Spectropholometric Identification tests (197), 
255 

Spironolactone, 6221 
and hydrochlorothiazide orał suspension, 
6223 

and hydrochlorothiazide tabłets, 6224 
tabłets, 6223 

SpEronofactone compounded 
orał suspension, 6221 
Spironolactone compounded, veterinary 
orał suspension, 6222 
Spirulina, 7201 
tabłets, 7205 
Squatane, 7904 

Sr 89 injection, strontium chloride, 6235 
Stability consideratlons in dispensing praetke 
(1191), 1662 
Stachyose hydrate, 2395 
Standard sand, 20- to 30-mesh, 2395 
Stannous 

chloride, 2395, 7905 

chloride add, stronger, TS, 2412, 2421 

chloride add TS, 2412, 2421 

fluoride, 6225 

fluoride gel, 6226 


Stanozolol, 6227 
tabłets, 6227 
Starch 
corn, 7906 

corn, pregelatinized hydroxypropyl, 7909 

hydrolysate, hydrogenated, 7911 

hydroxypropyl corn, 7908 

iodate paper, 2409 

rodide-free T5, 2422 

iodide paper, 2409 

iodide pastę TS, 2422 

modifred, 7914 

pea, 7915 

pea, pregelatinized hydroxypropyl, 7918 
potassium iodide TS, 2422 
potassium iodide and, T5, 2420 
potato, 2383, 2395, 7920 
potato, pregelatinized hydroxy propyl, 
7923 

pregelatinized, 7925 
pregelatinized modified, 7926 
sodium, glycolate, 7886 
soluble, 2395 
soluble, purified, 2395 
tapioca, 7928 
topi cal, 6228 
TS, 242? 
wheat, 7928 
SLavudine, 6229 
capsules, 6230 
for ora! sołution, 6231 
Steam, pure, 6719 
Steam sterilization by direct eon tac t 
(1229.1), 1812 
Stearic add, 2395, 7930 
purified, 7932 

Stearoyf połyoxylglyrerides, 7933 
Steary! alcohol, 2395, 7934 


Sterile 

Erythromycin ethylsuccinate, 4043 
Erythromycin gluceptate, 4047 
Erythromycin łactobionate, 4048 
Pharmaceutical compounding—sterile 
preparations (797), 683 
Sterile product packaging—integrity 
evaluation (1207), 1700 
Sterility testing—vafidaUon of Isolator 
system* (1208), 1739 
Sterilization and sterility assurance of 
compendial artides (1211), 1744 
Water, purified, 6719 
Water for inhalation, 6718 
Water for Injection, 6718 
Water for irrigatron, 6718 


Sterile product packaging—integrity 
evalu arion (1207), 1 700 
Sterility 

testing—validation of isolatcr systems 
(1208), 1739 
tests (71), 136 

Sterilizationdn-place (1229.13), 1849 
Sterilization of compendial artiefes (1229), 
1807 

Sterilization and sterility as su rance of 
compendial artides (1211), 1744 
Sterilizing filtration of liquids (1229.4), 1824 
Stinging nettle/ 7208 


powdered, 7210 
Stora*, 6232 
Streptomycin 
injection, 6234 
for injection, 6234 
sulfate, 6233 
Stronger 

ammonia water, 2395 
cupric acetate TS, 2422 
Strontium 
acetate, 2395 

chloride Sr 89 injection, 6235 
hydroxide, 2396 
Strychninę sulfate, 2396 
5 tyrene-divinylbenzene 
anion-exchange resin, 50- to 100-mesh, 
2396 

cati on-exc hangę resin, strongiy addit, 
2396 

co poły mer beads, 2396 
Subvisible partie ula te matrer in therapeutic 
protein injection* (787), 663 
Sucdnic acid, 2396, 7936 
Succinylcholtne chloride, 6236 
injection, 6237 
Sucralfate, 6238 
tablet*, 6239 
Su era łase, 7936 
Sucrose, 7938 
o eta acetate, 7939 
pal mi ta te, 7940 
stearate, 7941 
Sudan 

III, 2396 

III TS, 2422 

IV, 2396 

IV TS, 2422 

Sufentanil citrate, 6240 
injection, 6241 
Sugar 

compressible, 7943 
eonfecttoner'*, 7944 
free suspension structured vehtde, 7948 
injection, invert, 6241 
spheres, 7945 
Sulbactam 

and ampidllin for fnjection, 281 3 
sodium, 6242 
Sulconazole nitrate, 6244 
Sulfa 

yaginal cream, triple, 6245 
vaginaf Insert*, triple, 6246 
Sulfabenzamide, 6246 
Sulfacetamśde, 6247 
sodium, 6248 

sodium ophthałmic ointment, 6250 
sodium ophthałmic sołution, 6251 
sodium and prednisolone acetate 
ophthałmic ointment, 6252 
sodium and prednisolane acetate 
ophthałmic suspension, 6253 
sodium topical suspension, 6251 
Sulfachlorpyridazine, 6254 
Sulfadiazine, 6255 
cream, silver, 6258 
silver, 6256 
sodium, 6259 
sodium injection, 6259 
tabłets, 6256 
Sulfadimethoxme, 6260 
sodium, 6261 
soluble powder, 6260 
orał suspension, 6261 
tabłets, 6261 
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Sulfadoxine, 6262 
and pyrimethamine tablets, 6263 
Sulfamerazine, 2396 
Sulfamethazine, 6264 
and chlortetracyclrne bisulfates soluble 
powder, 3396 
granulated, 6264 
Sulfamethizole, 6265 
oraf suspension, 6266 
tablets, 6266 
$ulfamethoxazoie, 6267 
orał suspension, 6268 
tablets, 6268 

and trimethoprim Injection, 6269 
and trimethoprim orał suspension, 6270 
and trimethoprim tablets, 6272 
Sulfamic add, 2396 
Sulfanilamide, 2396 
Sulfanilic 
acid, 2396 

acid, diazotized TS, 2472 
acid TS, 2422 
Imaphthylarrrine TS, 2422 
o-naphthylamine TS, 2422 
Sulfapyridine, 6273 
tablets, 6274 
Sulfaquinoxaline, 6274 
orał solution, 6275 
Sulfasalazine, 6275 
tabfets, 6276 

defayed-release tabfets, 6277 
Suffatase enzyme preparation, 2396 
Sułfate 

acid, ferrous, TS, 2412, 24T5 
and chbride (221>, 287 
ferrous, T5, 2415 
magnesium, TS, 2417 
mercuric, TS, 2414, 2417 
potassium, 2383 
potassium, TS, 2420 
in reagents, 2327 
strychninę, 2396 
Sulfatiazole, 6278 
sodium, 2396 
SuIfinpyrażone, 6278 
capsules, 6279 
tablets, 6230 
5u!fisoxazole, 6280 
acetyl, 6281 

acetyl and erythromycin estolate orał 
suspension, 4040 

acetyl and erythromycin ethylsuccinate for 
orał suspension, 4046 
acetyl orai suspension, 6282 
tablets, 6281 

Sulfomolybdic add TS, 2422 
Sulfonie add catian-exchangę resin, 2396 
2 -(4- Su I fop heny I azo)-1,8~di hy droxy- 3,6- 
naphthalenedisulfonrc add, trisodium salt, 
2407, 2408 

Sulfosalicylic add, 2396 
Sulfur, 2396 
dioxide, 7946 

dioxide detector tubę, 2397 
ointment, 6282 
precipitated, 6282 

and resorclnol topicat suspension, 5994 
sublśmed, 6283 
Sutfur dioxide (S25), 401 
Sułfuric add, 2397, 7946 
diluted, 2353, 2397 
ffuorometric, 2397 
fuming, 2361, 2397 
h alf-nor mai (0-5 N) in a I co hol, 2434 


norma! (1 N), 2434 

phenylhydrazine, 15, 2419 

TS, 2422 

0.02 N TS, 2422 

0.2 N TS, 2422 

0.5 N TS, 2422 

1 M TS, 2422 

2 N TS, 2422 

6 N TS, 2422 

7 N TS, 2422 

Sułfuric acid-formaldehyde TS, 2422 
Sulfurous add, 2397 
Sulindac, 6283 
tablets, 6284 
Sulisobenzone, 6286 
Sumatriptan, 6287 
nasal spray, 6289 
injection, 6288 
succinate, 6292 

succinate orał suspension, 6294 
tablets, 6290 

Sunflower oil, 2397, 7947 
Supplemental Information for articles of 
botanfcal origm (2030), 2260 
Supports for gas chroma tog raphy, 2397 


Suppositories 

Acetaminophen, 2546 

Aminophylline, 2742 

Asptrin, 2872 

Bisacodyl, 3032 

Chlorpromazine, 3391 

Ergotaminę tartrate and caffeine, 4026 

Gfycerfn, 4423 

Indomethadn, 4601 

Miconazole nitrate vaginal, 5166 

Morphine sulfate, 5235 

Nystatin vaginal, 5402 

Prochlorperazine, 5847 

Progesterone vaginal, 5856 

Promethazme hydrochloride, 5866 

Thiethylperazine maleate, 6435 


Su pro fen, 6295 
ophthalmic solution, 6295 


Suspension 

AccLamiiiuphen and coddiie phosphate 
orał, 2565 

Acetaminophen ora!, 2547 
Acetazolamide orał, 2579 
Acydovir orał, 2594 
Albendazole orał, 2604 
Aflopurinot orał, 2634 
Alprazolam orał, 2642 
Ąlumina, magnesia, and caldum carbonate 
orał, 2662 

Alumina and magnesia orał, 2660 
Alumina, magnesia, and simethicone orał, 
2666 

Alumina and magnesium carbonate orał, 
2669 

Alumina and magnesium tri sil i tatę orał, 
2672 

Amoxicillin and davulanate potassium for 
orał, 2791 

AmnviHllin fnr nral 77RQ 


AmoxicitSin for injectabłe, 2788 
Amoxicilfin orał, 2788 
Amoxicillin tablets for orał, 2790 
Ampicillin for injectable, 2808 
Ampicilłin for orał, 2809 
Ampiciłlin and probenęcid for orał, 2811 
Atenolol compounded orał, 2889 
Atenoloł compounded orał, veterinary, 
2889 

Atovaquone orał, 2900 
Aurothioglucose injectable, 2911 
Azathioprine ora!, 2916 
Azithromycin for orał, 2928 
Bacłofen orał, 2944 
Bariom sulfate, 2952 
Bariom sulfate for, 2953 
Benazepril hydrochloride compounded 
oraf, veterinary, 2963 
Betamethasonę sodium phosphate and 
betamethasone acetate injectable, 3010 
Bethanechol chlor!de orał, 3021 
Bisacodyl rectal, 3032 
Bismuth subsalicylate orał, 3040 
Brinzotamide ophthalmic, 3051 
Calamine topical, 3110 
Calamine topical, phenolated, 3111 
Caldum carbonate orał, 3128 
Ca id u m and magnesium carbonates orał, 
3133 

Captopril orał, 3175 
Carbamazepine orał, 3181 
Cefador for orał, 3238 
Cefadroxil for orał, 3244 
Cefdinir for orał, 3258 
Cefixime for orał, 3266 
Cefpodoxime proxetil for orał, 3293 
Cefprozil for orał, 3297 
Cefuroxime axetit for orał, 3311 
Celi ul osę sodium phosphate for orał, 3317 
Cephatexin for orał, 3319 
Cephradine for orał, 3330 
Chloramphenicol and hydrocorttsone 
acetate for ophthalmjc, 3352 
Chloramphenicol palmitate orał, 3353 
Chlorothiazide orał, 3380 
Cholestyramine for orał, 3405 
Chromie phosphate P 32, 5698 
Gclopirox darninę topical, 3414 
Ccprofloxacin and dexamethasone otic, 
3436 

Cfarithromycin for orał, 3463 
Clavu!anate potassium and amoxiciliin for 
oraf, 2791 

Clindamycin phosphate topical, 3484 
Clonazepam orał, 3505 
Clopidogrel compounded orał, 3517 
Cołestipol hydrochloride for orał, 3555 
Colistio and neomydn sulfates and 
hydrocortisone acetate otic, 3558 
Colistin sułfate for ora!, 3558 
Cortisone acetate Injectable, 3583 
Demeclocydine orał, 3645 
Desoxycorticosterone phralate injectable, 
3669 

Dex a met ha sonę acetate injectabłe, 3 676 
Dexametha$one ophthalmic, 3673 
Diazoxide orał, 3722 
Dicloxadlfin sodium for orał, 3742 
Di da nos i ne tablets for orał, 3750 
Diltiazem hydrochloride orał, 3785 
Dipyridamole orał, 3821 
Dolasetron mesy łatę orał, 3858 
Doxycycline calcium orał, 3894 
Doxycycline compounded orał, veterinary, 
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Suspension (continued) 

Doxycycline for orał, 3892 
Enalapril maleate compounded orai, 
veterinary, 3970 

Ery thro myci n es to la te for orał, 4040 
Erythromycin estolate orał, 4039 
Erythromycin estolate and sulfisoxazole 
acetyl orał, 4040 

Erythromycin ethylsuccinate for ora!, 4044 
Erythromycin ethylsuccinate orał, 4043 
Erythromycin ethylsuccinate and 
sulfisoxazole acetyl for orał, 4046 
Estrone injectabie, 4086 
Famotidine for orał, 4139 
Ferumoxsil orał, 4182 
Flucytosine orai, 4223 
Fiuorometholone ophthalmic, 4254 
Furazolidone orał, 4347 
Gancidovir orał, 4381 
Gen tam id n and p red ni solone acetate 
oph malmie, 439/ 

GriseofuMn orał, 4447 
Hydrocortisone acetate injectabie, 4514 
Hydrocortisone acetate ophthalmic, 4514 
Hydrocortisone injectabie, 4508 
Hydrocortisone rectal, 4509 
Hydroxyzine pamoate orał, 4546 
Jbuprofen orał, 4556 
tmipenem and cilastatin for injectabie, 

4572 

Indomethacin orał, 4602 
Isophane insulin human, 4620 
Humań insulin isophane and human insulin 
injectbn, 4617 
Isophane insulin, 4619 
Insulin zinc, 4624 
Insulin zinc, extended, 4625 
Insulin zinc, prompt, 4627 
Isoflupredone acetate injectabie, 4688 
Ketoconazole orał, 4748 
Labetalol hydrochloride orał, 4759 
Lamotriglne compounded orał, 4778 
Lansoprazole compounded orał, 4787 
Loracarbef for orał, 4895 
Mag a Id ratę and simethicone orał, 4932 
Magaldrate orał, 4931 
Magnesium carbonate and sod i urn 
bicarbonate for orał, 4937 
Mebendazole orał, 4969 
M edroxypro ges tero ne acetale injectabie, 
4981 

Megestrol acetate orał, 4987 
Meloxkam orał, 4994 
Meprobamate orał, 5018 
Mtfbdlaminę rectal, 5030 
Metha cyc linę hydrochloride orał, 5060 
Methadone hydrochloride tablets for orał, 
5064 

Methenamine mandelate orał, 5073 
Methyldopa orał, 5100 
Methylprednisobne acetate Injectabie, 

5120 

Metolazone orał, 5133 
Metoprolol tartrate orai, 5142 
Metronidazole benzoate compounded ora!, 
5149 

Mmocydine hydrochloride orał, 51 77 
Nalidixic acld orał, 5271 
Naproxen orał, 5283 
Natamycin ophthalmk, 5294 
Neomycin and polyrnyxFn 8 sulfates and 
dexamethasone ophthalmic, 5319 
Neomycin and polymyxm B sulfates and 


Neomycin and polymyxin B sulfates and 
hydrocortisone acetate ophthalmic, 5323 
Neomycin and polymyxin B sulfates and 
hydrocortisone ophthalmic, 5322 
Neomycin and polymyxin B suffates and 
prednisolone acetate ophthalmic, 5324 
Neomycin sulfate and hydrocortisone otic, 
5307 

Neomycin sulfate and hydrocortisone 
acetate ophthalmic, 5308 
Neomycin sulfate and pred ni solone acetate 
ophthalmic, 5326 
Nevirapine orał, 5331 
Nitrofurantoin orał, 5365 
Nystatln for oraJ, 5403 
Nystatin orał, 5403 

Ondansetron hydrochloride orał, 5442 
Oxfendazole orał, 5497 
Gxy tetracycline and nystatin for orał, 5534 
Oxytetracydine calcium orał, 5534 
Oxytetracycline hydrochloride and 
hydrocortisone acetate ophthalmic, 5537 
Pantoprazole orał, 5562 
Penidllin G benzathine injectabie, 5599 
Penidllin G benzathine and penidllin G 
procaine injectabie, 5601 
Penidllin G benzathine orał, 5600 
Penidllin G, neomycin, polymyxin 8, 
hydrocortisone acetate, and 
hydrocortisone sodium sucrinate topicai, 
5597 

Penieillin G procaine, dihydrostreptomydn 
sulfate, chbrpheniramine maleate, and 
dexamethasone injectabie, 5612 
Penidllin G procaine and 
dihydrostreptomydn sulfate injectabie, 
5611 

Penieillin G procaine, dihydrostreptomydn 
sulfate, and prednisolone injectabie, 

5614 

Penieillin G procaine, neomycin and 
polymyxin 8 sulfates, and hydrocortisone 
acetate topicai, 5614 
Penieillin C procaine injectabie, 5609 
Penieillin G procaine for injeztable, 5610 
Penieillin V benzathine orał, 5620 
Penieillin V for orai, 5619 
Perflutren protein-type A microspheres 
injectabie, 5639 

Pergolide, orał, veterinary, 5642 
P h e n oxybe nzaminę hyd roch lo ri d e 
compounded orał, 5670 
Phenytoin orał, 5690 
Phosphate P 32, chromie, 5698 
Ffroxicam compounded orał, 5/41 
Prednisolone acetate injectabie, 5815 
Prednisolone acetate ophthalmic, 5815 
Prednisolone compounded orał, veterinary, 
5816 

Prednisone injectabie, 5823 
Prednisolone tebutate Injectabie, 5821 
Primidone orał, 5832 
Progesterone injectabie, 5855 
Pro pyl i od one injectabie oil, 5899 
Psy Iii u m hydrophilic mudUotd for orał, 

5915 

Pyrantel pamoate orał, 5917 
Pyrvinium pamoate orał, 5931 
Quinidine sulfate orał, 5952 
Ractopamine hydrochloride, 5964 
Resorcinol and sulfur Lopical, 5994 
Rtfampin oral, Ł 6010 
Rimexolone ophthaimic, 6019 

{7 „ I_:__ir i,-:_i a- \ 


Sodium poiystyrene sułtana te, 6205 
Spec t i nomy ci n for injectabie, 6220 
Spironolactone compounded orał, 6221 
Struć tu red vehicle, 7948 
Structured vehide, sugar-free, 7948 
Sulfacetamide sodium and prednisolone 
acetate ophthalmic, 6253 
Sulfacetamide sodium topicai, 6251 
5ulfadimethoxlne orał, 6261 
Sulfamethizole orał, 6266 
5ulfamethoxazole orał, 6268 
5 ulfamethoxazole and Irimethoprim orał, 
6270 

Sulfisoxazole acetyl orał, 6282 
Su ma tri p tan su cd na te o rat, 6294 
Temozolomide orał, 6361 
Testosterone injectabie, 6387 
Tetracycline hydrochloride ophthalmic, 
6407 

Tetracycline hydrochloride orał, 6407 
Tetracycline orał, 6400 
Thiabendazole orał, 6429 
Thioridazine orał, 6446 
Tobramycin and dexa metha sonę 
ophthalmic, 6501 

Tobramycin and fiuorometholone acetate 
ophthalmic, 6503 

Topiramate compounded orał, 6527 
Triamtfnolone acetonide injectabie, 6565 
Triamcinolone diacetate injectabie, 6566 
Triamcinobne hexacetonide injectabie, 
6568 

Triflupromazine orał, 6586 
Trlsulfapyrimidines orał, 6607 
Vehicie for orał, 7788 
Verapamil hydrochloride orał, 6678 
Zinc su I fi de topicai, 6758 


Suspensbn structured vehic!e, 7948 
sugar-free, 7948 
Su turę 

absorbable surgical, 6296 
nonabsorbabie surgical, 6298 
Sutures 

diameter (861), 795 
needle attachment (871), 796 


Sy rup 

Acacia, 7495 

Calcium glubionate, 3136 
Cherry, 7600 

Chlorpromazine hydrochloride, 3393 

Chocolate, 7607 

Com, 7614 

Com, solids, 7621 

High fructose com, 7618 

Docusate sodium, 3854 

Ferrous sulfate, 4177 

O rangę, 7790 

Perphenazine, 5651 

Piperazine utratę, 5737 

Promazine hydrochloride, 5862 

Syrup, 7949 

Tolu balsam, 7952 
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T 

Tablet breaking force (121 7), 1750 
Tablet friabllity (1216), 1749 


Tablets 

Abaeavir, 7928 
Abiraterone acetate, 2534 
Acepromazine maleate, 2542 
Acetaminophen, 2547 
Containing at feast three of the 
foli owi ng—acetaminophen and (saits oO 
c hi o rp hen i ra m i ne, dex t ra m ę Lh orph a n, 
and pseudoephedrine, 2559 
Acetaminophen and aspirin, 2549 
Acetaminophen, aspirin, and caffeine, 

2550 

Acetaminophen and caffeine, 2551 
Acetaminophea chlorpheniramme 
maleate, and dextromethorphan 
hyd robrom ide, 2561 

Acetaminophen and codeine phosphate, 
2566 

Acetaminophen and diphenhydramme 
citrate, 2569 

Ac etami n oph e n, di phen hy d ra m i ne 
hydrochloride, and pseudoephedrine 
hydrachloride, 2570 
Acetaminophen extended-release, 2548 
Acetaminophen and hydrocodone 
bitartrate, 4501 

Acetaminophen and pseudoephedrine 
hydrochloride, 2571 
Acetaminophen and tramadol 
hydrochloride, 2572 
Acetazolamide, 2579 
Acelahexamide, 2582 
Acetohydroxamlc add, 2583 
Acydovir, 259S 
Albendazole, 2605 
Alb u tero I, 2607 

Al bu tero I extended-release, 2608 
Alendronate sodium, 2622 
Alfuzosln hydrach I oride extended-release, 
2626 

AJlopurlnol, 2634 
Almotriptnn, 2638 
Alprazolam, 2642 
Alprazolam extended-release ( 2644 
Alprazolam o rally disintegrating, 2648 
Alumina and magnesia, 266T 
Alumina, magnesia, and calcium carbonate 
che wabię, 2663 

Alumina, magnesia, calcium carbonate, 
and simethlcone chewable, 2664 
Afumina, magnesia, and simethlcone 
chewable, 2668 

Alumina and magnesium carbonate, 2670 
Alumina, magnesium carbonate, and 
magnes i urn oxide, 2671 
Alumina and magnesium trisilkate, 2673 
Aluminum hydraxide gel, dried, 2683 
Aluminum sulfate and calcium acetate for 
topical solution, 2688 
Amiloride hydrochloride, 2715 
Amltoride hydrochtoride and 
hy d rac h 1 o ra th i azide, 2717 
Aminobenzoate potassium, 2724 
Aminoeapraic acid, 2729 
A m i nooli i tet h i mide ,2731 


Aminophylltne, 2742 
Aminophylline delayed-release, 2744 
Aminosalicylate sodium, 2747 
Aminosalicylic add, 275C 
Amitriptyline hydrochloride, 2759 
Amlodtptne and valsartan, 2763 
Amlodrpine besylate, 2771 
Amlodipme, vałsartan and 
hydrach loro thiazi de, 2767 
Ammonium chloride delayed-release, 2776 
Amodiaguine hydrochlor de, 2781 
Amoxapine, 2784 
AmoxfciIJin, 2789 

Amoxidl]tn and clavufanic add extended- 
rdease, 2793 

Amoxidllin and clavulanate potassium, 
2792 

Amphetamine sulfate, 2797 

Ampidtlrn, 2810 

Anastrozole, 2820 

Anileridine hydrochloride, 2824 

Apomorphine hydrochloride, 2843 

Arginme, 6799 

Aripiprazole, 2858 

Aripłprazole orally disintegrating, 2860 
Ascorbic acid, 2867 
Aspirin, 2873 

Aspirin, alumina, and magnesia, 2877 
Aspirin, alumina, and magnesium oxkfe, 
2878 

Aspirin, buffered, 2874 
Aspirin and codeine phosphate, 2882 
Aspirin, codeine phosphate, alumina, and 
magnesia, 2883 
Aspirin delayed-release, 2875 
Aspirin efferveseent, for orał solution, 2876 
Aspirin extended-release, 2876 
Astemizole, 2885 
Atenolol, 2888 

Atenolol and chlorlhalidone, 2890 
Atropinę sulfate, 2909 
Azatadine maleate, 2914 
Azathioprine, 2916 
Azithromydn, 2929 
Badofen, 2945 
Bartum sulfate, 2954 
Belladonna extract, 2959 
Senazepril hydrochloride, 2961 
Bendroflumethiazide, 2964 
Benztropine mesy ta te, 2991 
Beta met ha sonę, 3001 
Betaxobl, 301 7 
Bethanechol chloride, 3021 
Bicalutamide, 3024 
Biotiń, 3027 

Siperiden hydrochloride, 3029 
Bisacodyl delayed-release, 3033 
Bismuth subsalicylate, 3041 
Bisoprolol fumarate, 3044 
Bisopralol fumarate and 
h yd roch I o roth i azide, 3045 
Black cohosh, 6843 
Bromoeriptine mesylate, 3054 
Brompheniramine maleate, 3059 
8 u meta ni de, 3064 
Bu pro pion hydrochloride. 3072 
Bu pro pion hydrochloride extended-release, 
3073 

Buspirone hydrochloride, 3082 
Busulfan, 3085 
Butabarbitaf sodium, 3088 
Butalbital, acetaminophen, and caffeine, 
3091 


Cabergofine, 3105 
Calcium acetate, 3124 
Calcium carbonate, 3129 
Calcium carbonate, magnesia, and 
simethicone chewable, 3131 
Calcium citrate, 6855 
Calcium gluconate, 3141 
Cafdum l- 5-m ethyI tetra hyd rofolate, 6861 
Calcium łaciate, 3144 
Calcium and magnesium carbonates, 3134 
Calcium pantothenate, 3147 
Calcium phosphate, dibasic, 3152 
Calcium with vitamin D, 6863 
Calcium and vitamin D with minerałs, 

6864 

Candesartan cilexetil, 3157 
Candesartan dlexett! and 
hydrach loro th iaz ide, 3159 
Capecitabine, 3164 
Captoprii, 3175 

Captopril and hydrachlorathiazide, 3176 
Carbamazeplne, 3182 
Carbamazepine extended-reiease, 3184 
Carbenicillin indanyl sodium, 3188 
Carbidopa and levodopa, 3189 
Levodopa and carbidopa extended-release, 
3190 

Carbidopa and levodopa orally 
disintegrating, 3196 
Carbinoxamine maleate, 3198 
Calcium carbonate and magnesia 
chewable, 31 31 

Carboxymethyfcellulose sodium, 3208 
Carisoprodol, 3210 
Carisoprodol, aspirin, and codeine 
phosphate, 3212 
Carisoprodol and aspirin, 321T 
Carprofen, 3219 
Carteolol hydrochloride, 3222 
Carvedi3ol, 3226 
Cascara, 3232 
Cat'5 daw, 6874 
Cefaclor chewable, 3239 
Cefaclor extended-release, 3240 
Cefadroxjl, 3245 
Cefixime, 3267 
Cefpodoxime proxetil, 3293 
Cefprozil, 3298 
Cefuroxime axetil, 3312 
Cephalexin, 3320 

Cephalexin, for orał suspension, 3321 
Cephradine, 3330 
Cetirizine hydrochloride, 3334 
Cetirizine hydrochloride orally 
disintegraLing, 3336 
Cetrizine hydrochloride and 
pseudoephedrine hydrochloride 
extended-release, 3338 
Chlorambucil, 3346 
Chloramphenicol, 3351 
Ch!ordiazepoxide, 3357 
Chlordrazepoxide and amitriptyline 
hydrochloride, 3358 
Chloroquine phosphate, 3379 
Chlorothiazide, 3382 
Chlorpheniramine małeate, 3388 
Chlorpromazine hydrochloride, 3394 
Chlorpropamide, 3395 
Chlortetracycline hydrochloride, 3398 
Chlorthalidone, 3399 
Chlorzoxazone, 3400 
Chondroitin sulfate sodium, 6902 
Chromium picoltnate, 6907 
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Oprofloxacm, 3432 
Gprofloxacin extended-reJease, 3433 
Citalopram, 3449 
Clarithromyrin, 3463 
Clarithromycin extended-release, 3465 
Gemastine fumarate, 3472 
Clomiphene dtrate, 3501 
Clonazepam, 3506 

Clonazepam orally disintegrating, 3506 
Clonidine hydrochioride, 3510 
Clonidine hydrochioride and 
chforthalidone, 3511 
Clopidcgrel, 351 7 
Clorazepate dipotassium, 3521 
CJover, red, 7147 
Clozapine, 3537 

Cocalne hydrochioride, for top Scal solution, 
3542 

Codeine phosphate, 3548 
Codeine sulfate, 355 T 
Colchtctne, 3553 
Colestipo! hydrochioride, 3555 
Co rt i sonę acetate, 3584 
Curcuminotds, 6919 
Cyanocabaiamin, 3597 
Cydizine hydrochioride, 3600 
Cydobenzaprine hydrochioride, 3604 
Cyclophosphamide, 3609 
Cyprohepladine hydrochioride, 3619 
Dapsone, 3638 
Dehydrocholic add, 3643 
Demeclocydlne hydrochioride, 3647 
Desipramine hydrochioride, 3651 
Des lora ta d i ne, 3656 

Desloratadine o rally disintegrating, 3658 
Desogestrel and ethinyl estradiol, 3663 
DexamethaSOne jr 3674 
Dexchlorpheniramtne maleate, 3688 
Dextroamphetamine sulfate, 3703 
Diazepam, 3720 
Dichlorphenamide, 3727 
Diclofenac potassium, 3730 
Diclofenac sodium and mlsoprostol 
delayed-release, 3736 
Diclofenac sodium delayed-release, 3732 
Diclofenac sodium extended-release, 3734 
Dicyclomine hydrochioride, 3745 
Didanosine, for orał suspension, 3750 
Diethylcarbamazine dtrate, 3753 
Diethylpropion hydrochioride, 3754 
D iet hyl s tflbes tro I, 3756 
Diflunisal, 3760 
Digitalis, 3763 
□ 151 * 0 x 10 , 3765 
Digoxin, 3768 
Di hydro tac hy sterol, 3774 
Dihydroxyaluminum sodium carbonate 
chewable, 3778 
Diltlazem hydrochioride, 3786 
Dimenhydrinate, 3790 
Djphenhydramine dtrate and ibuprofen, 
3799 

Diphenhydramine and phenylephrine 
hydrochioride, 3810 

Diphenoxylate hydrochioride and atropinę 
sulfate, 3816 
Dipyridamole, 3822 
Dirithromycin delayed-release, 3824 
Drsulflram, 3827 

Divalproex sodium delayed-release, 3831 
Divalproex sodium extended-release, 3832 
Docusate sodium, 3855 
Doneoezil hydrochioride. 3861 


Donepezil hydrochioride o rally 
disintegrating, 3863 
Doxazosln, 3876 
Doxycycline, 3893 
Doxycycline hycla te, 3900 
Doxycydtne hyclate delayed-release, 3902 
Doxylamme succinate, 3907 
Dronedarone, 3910 

Drospirenone and ethinyl estradiol, 3916 
Dydrogesterone, 3928 
Dyphylline, 3930 
Dyp hyl linę and guaifenesin, 3932 
Efavirenz, 3947 
Enalapril maleate, 3971 
Enalapril maleate and hydrochlorothiazide, 
3973 

Entacapone, 3988 

£ntecavir, 3992 

Ergocakiferol, 4015 

Erg ol o id mesylates, 4018 

Crgoloid mesylates sublingual, 4019 

Ergonovme maleate, 4021 

Ergotaminę tartrate, 4025 

Ergotaminę tartrate and caffeine, 4027 

Ergotaminę tartrate sublingual, 4026 

Erythromycin, 4036 

Erythromycin delayed-release, 4037 

Erythromycin estolate, 4040 

Erythromycin ethylsuccinate, 4044 

Erythromycin stearate, 4049 

Escitalopram, 4052 

Estazolam, 4062 

Estradiol, 4070 

Estradiol and norethindrone acetate, 4071 

Estrogens, conjugated, 4081 

Estrogens, esterified, 4085 

Estropipate, 4089 

Eszo pici one, 4091 

Etha erynie and, 4094 

Ethambutol hydrochioride, 4096 

Ethinyl estradiol, 4100 

Ethionamfde, 4103 

Ethotoin, 4708 

Ethynodiol diacetate and ethinyl estradiol, 
4110 

Ethynodiol diacetate and mestranol, 4111 
Etidronate disodium, 4113 
Etodolac, 4116 

Etodolac extended-release, 4116 
Ezetimfbe, 4129 
Famotidine, 4140 
Felbamate, 4145 

Fełodipine extended-release, 4148 
Fenofibrate, 4157 
Fenoprofen caldum, 4163 
Ferrous fumarate, 4169 
Ferrous fumarate and docusate sodium 
extended-release, 41 70 
Ferrous gluconate, 4175 
Ferrous sulfate, 41 78 
Fexofenadfne hydrochioride, 4186 
Fexofenadine hydrochioride and 
pseudoephedrine hydrochioride 
exiended - rei ea se, 4189 
Finasteride, 4201 
Flavoxate hydrochioride, 4204 
Flecainide acetate, 4207 
Fluconazole, 4221 
Fludrocortisone acetate, 4229 
F!uoxetine, 4263 
Fluoxymesterone, 4267 
Flurblprofen, 4280 
Fluvoxamine maleate, 4319 
Folie acid. 4323 


Fosinoprit sodium and hydroehlorothiazide, 
4338 

Furazolidone, 4347 
Furosemide, 4350 
Gabapentin, 4353 
Galantamine, 4373 
Garllc delayed-release, 6993 
Gemfibrozil, 4389 
Gin kg o, 7010 
Cinseng, American, 6792 
Ginseng, Asian, 6809 
Glimepiride, 4402 
Glipizide, 4405 

Glipizide and metformin hydrochioride, 
4407 

Clucosamine, 7014 
Clucosamine and chondroitin sodium 
sulfate, 7072 

Clucosamine, chondroitin sulfate sodium, 
and methylsulfonylmethane, 7019 
Clucosamine and methylsulfonylmethane, 
7017 

Glyburide, 4415 

Gfyburide and metformin hydrochioride, 
4418 

Glycopyrrolate, 4428 
Granisetron hydrochioride, 4443 
GriseofuMn, 4448 
GriseofuMn, ultramicrosize, 4449 
Cuaifenesin, 4452 
Guanabenz acetate, 4457 
Guanethfdine monosulfate, 4459 
Guanfadne, 4460 
Guggul, 7037 
Halazone for solution, 4463 
Haloperidol, 4470 
Homatropine methylbromide, 4489 
Hydralazine hydrochioride, 4494 
Hyd roch loro thiazide, 4499 
Hydrochlorothiazide and amiloride 
hydrochioride, 2717 
Hydrocodone bitartrale, 4500 
Hydrocodone bitartrale and 
acetaminophen, 4501 
Hydrocodone bitartrale and homatropine 
methylbromide, 4502 
Hydrocortisonę, 4509 
Hydroflumethfazide, 4523 
Hydromorphone hydrochioride, 4530 
HydroxychJoroquine sulfate, 4535 
Hydroxyzine hydrochioride, 4542 
Hyoscyanmne, 4547 
Hy oscy aminę sulfate, 4551 
Ibuprofen, 4558 
Ibuprofen and pseudoephedrine 
hydrochioride, 4559 
fmipramine hydrochioride, 4574 
Indapamide, 4585 
lodoguinol, 4649 
Irbesartan, 4673 

Irbesartan and hyd roch loro thiazide, 4674 
Isonfazld, 4695 
Isopropamrde iodfde, 4696 
fsoproterenol hydrochioride, 4702 
Isosorbide dinltrate chewable, 4710 
Isosorbide dinltrate extended~release, 4710 
Isosorbide dlnitrate sublingual, 4712 
Isosorbide mononitrate, 4714 
Isosorbide mononitrate extended-reiease, 
4715 

lsoxsuprine hydrochioride, 4726 
lyermectin, 4734 

lvermectin and pyrantel pamoate, 4737 

Kp*oronił7olp 4748 


xapu 
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Łabetalol hydradiloride, 4760 

Lamivudine, 4767 

Lamivudtne and zkfcwudine, 4769 

Lamotrlglne, 4772 

Lamotrigine extended-release, 4774 

Lamotrigine, for orał suspenslon, 4776 

Leflunomlde, 4791 

Letrozoie, 4793 

Leucovorin calcium, 4798 

Levamisole hydrochloride, 4805 

Leveti race tam, 4811 

Leveti race tam ex ten ded-release, 4812 

Levocarmtine, 4824 

Levocetlrizine dihydrochloride, 4826 

Levodopa, 4830 

Levafloxacin, 4834 

Levo norgestrel and ethinyl estradiol, 4837 

Levorphanol tartrate, 4839 

Levothyroxine sodium, 4843 

Llothyronlne sodium, 4861 

Liotrix, 4862 

Upoić add, alpha, 7078 

Lisinopiii, 4866 

Lrsinoprif and hydrochlorathiazide, 4867 
Uthium tarbonate, 4872 
Uthium carbonate extended-release, 4873 
Loperamide hydrochloride, 4882 
Lopinavir and ritonavir, 4890 
Loratadine, 4899 
Loratadine chewable, 4900 
loratadine o rally disintegrating, 4901 
Lorazepam, 4908 
losartan potas siu m, 4911 
Losartan potas siu m and 
hydrochlorathiazide, 4913 
Lovastatin, 4919 
Lystne hydrochloride, 7087 
Magaldrate, 4931 

Magaldrate and simethicone chewable, 
4933 

Magnesia, 4934 
Magnesium gluconate, 4943 
Magnesium oxide, 4947 
Magnesium salicyl a te, 49S0 
Magnesium trisilicate, 4954 
Maprotiline hydrochloride, 4964 
Mazindol, 4967 
Mebendazofe, 4970 
Mecamyiamrne hydrochloride, 4973 
Mectizine hydrochloride, 4976 
Medroxyp ragę sterane acetate, 4982 
Mefloquine hydrochloride, 4985 
Megestrol acetate, 4989 
Melatonin, 7095 
Meloxicam, 4995 
Melphalan, 4997 
Memantine hydrochloride, 5000 
MenadEol sodium dlphosphate, 5004 
Menaquinone-7, 7100 
Mependine hydrochloride, 5009 
Mephenytoin, 5011 
Mephobarbital, 5013 
Meprobamate, 5019 
Mercaptopurine, 5022 
Mesaiamine delayed-release, 5032 
Mesorłdazine besylate, 5037 
Metaproterenol sulfate, 5043 
Metaxalone, 5046 
Melformin hydrochloride, 5048 
Metformin hydrochloride ex te nded-release, 
5050 

Methadone hydrochloride, 5063 

Mprhamnhpl-aminfs hyrlrnrhlnririn 5065 


Methdilazine hydrochloride, 5068 
Methenamine, 5070 
Methenamine hippurate, 5072 
Methenamine mandelate, 5074 
Methenamine mandelate delayed-release, 
5074 

Methfmazole, 5076 
Me th o c arba mol, 5079 
Methotrexate, 5086 
Methscopolamme bromide, 5091 
Methyclothiazide, 5094 
Methylce llulose, 5099 
Methylcobalamin, 7103 
Methyldopa, 5101 

Methyldopa and chlorothiazide, 5101 
Methyldopa and hydrochlorathiazide, 
5103 

Methylergonovine maleate, 5110 
Methylphenidate hydrochloride, 5113 
Methylphenidate hydrochloride extended- 
t de&se, 5113 
Methylprednisotone, 5118 
Methyisulfonylmethane, 7105 
MeLhyI testo sterone, 5126 
Methysergide maleate, 5127 
Metoclopramide, 5131 
Metolazone, 51 34 

Metoprolol sucdnate extsr»ded-reJease, 
5138 

Metoprolol tartrate, 5143 
Metoprolol tartrate and 
hydrochlorathiazide, 5144 
Metron Ida zole, 5153 
Metron Idazole ex ten ded-release, 5154 
Metyrapone, 51 57 
Midodrine hydrochloride, 5170 
Milk thistią 7112 
Minerals, 7121 

Minocydine hydrochloride, 5178 
Minocycline hydrochloride extended- 
rełease, 5178 
Minoxidil, 5184 
Mirtazapine, 5188 

Mirtazapine orally disintegrating, 5189 
Mitotane, 5196 
Modafinfl, 5199 

Memantine hydrochloride, 5203 
Moexipril hydrochloride and 
hydrochlorathiazide, 5205 
Molindone hydrochloride, 5208 
Montelukast sodium, 5222 
Montelukast sodium chewable, 5225 
Mori cizi ne hydrochloride, 5230 
Mycophenolate mofetil, 5253 
Mycophenolic add delaycd-rdcasc, 5257 
Nabumetone, 5262 
Nadołol, 5264 

Nadoiol and bendraflumethiazlde, 5265 

Nafdllln sodium, 5268 

Nalidlxic add, 5271 

Naltrexone hydrochloride, 5276 

Naproxen, 5284 

Naproxen delayed-release, 5285 

Naproxen sodium, 5287 

Naratriptan, 5290 

Nateglinide, 5297 

Nefazodone hydrochloride, 5299 

Neomycin sulfate, 5302 

Neostigmine bromide, 5327 

Mevirapine, 5333 

Niacin, 5336 

Miadnamlde, 5340 

Niacin extended-refease, 5337 

Nifedinine pxtended-release. 5354 


Nitroglycehn sublingual, 5372 
Norethindrane, 5382 
Norethindrane acetate, 5387 
Norethindrane acetate and ethinyl 
estradiol, 5387 

Norethindrane and ethinyl estradiol, 5384 
Norethindrane and mestranol, 5385 
Norfioxacin, 5390 

Norgestimate and ethinyl estradiol, 5393 
Norgestrel, 5395 

Norgestrel and ethinyl estradiol, 5396 
Nystatin, 5403 
Ofioxadn, 5413 
Olanzapine, 5416 

Olanzaprne orally disintegrating, 5420 
Ondansetron, 5445 

Ondansetron orally disintegrating, 5448 
Orbifloxacin, 5452 

Orphenadrine citrate, aspirin, and caffelne, 
5462 

Orphenadrine ci tratę ex ten ded-release, 
5460 

Oxandrolone, 5483 
Oxaprozin, 5486 
Oxazepam, 5490 
OxcarbazepIne, 5494 
Oxprenolol hydrochloride, 5499 
Oxpreno!ol hydrochloride extended- 
release, 5499 
Oxtriphylline, 5501 
Oxtriphylline extended-release, 5501 
Oxybutynin chloride, 5505 
Oxybutynin chloride extended-release, 
5506 

Oxycodone and acetaminophen, 5517 
Oxycodone and aspirin, 5518 
Oxycodone hydrochloride, 5513 
Oxycodone hydrochloride extended- 
release, 551 3 
Oxymetbolone, 5525 
Oxymorphone hydrochloride, 5528 
Oxymorphone hydrochloride extended- 
release, 5530 
Oxytetracydine, 5533 
Panaeatin, 5555 
Pancrelipase, 5558 

Pantoprazole sodium delayed-reiease, 5565 
Papain, for to pi cal so luli on, 5569 
Papaverine hydrochloride, 5571 
Paraxetine, 5582 

Paroxetine extended-release, 5583 
Penbutolol sulfate, 5592 
Peniciffamine, 5596 
Penidltm C benzathine, 5600 
Penidllin G potassium, 5606 
Penicillin V, 5619 
Penicillin V potassium, 5623 
Pentazocine and acetaminophen, 5625 
Pentazocine and aspirin, 5627 
Pentazocine and naloxone, 5629 
Pentoxffylline exlended-release, 5636 
Pergolide, 5643 
Perindopril erbumine, 5647 
Perphenazrne, 5652 
Perphenazine and amitriptyline 
hydrochloride, 5652 
Phenazopyridine hydrochloride, 5656 
Phendimetrazine tartrate, 5659 
Phenelzine sulfate, 5660 
Phenmetrazine hydrochloride, 5662 
Phenobarbital, 5665 
Phentermine hydrochloride, 5673 
Phenylbutazone, 5678 
Phemrienhrine hydrochloride. 5685 
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Phytonadione, 5702 
Piloca rpi n e hyd roch lori d e, 5 70 7 
Pimozide, 5710 
Pin dolot 5712 
Pioglitazone, 5715 
Pioglitazone and glimeplride, 5716 
Piogtitazone and metformtn hyd roch lori de, 
5720 

Piperazine Dtrate, 5737 
Potassium and sodium bicarbonates and 
citrfc acid effervescent, for orał solution, 
5759 

Potassium bicarbonate effervescent, for 
orał solution, 5758 

Potassium bicarbonate and potassium 
ch lori de effenrescent, for orał solution, 
5759 

Potassium chlonde extended-release, 5766 
Potassium chlonde, potassium bicarbonate, 
and potassium dtrate effervescent, for 
orał solution, 5769 
Potassium ci tratę, 71 34 
Potassium dtrate extended-release, 5774 
Potassium gluconate, 5779 
Potassium iodide, 5783 
Potassium iodide delayed-release, 5784 
Pravastatin sodium, 5801 
Praziquantel, 5804 
Prednisolone, 5813 
P red ni sonę, 5824 
Primaquine phosphate, 5830 
Primldone, 5833 
Probenecid, 5835 
Probenedd and colchicine, 5835 
Probucol, 5838 

Procainamide hyd roch lori de, 5840 
Proca i nam id e hydrochloride extended- 
release, 5840 

Prochlorperazine mafeate, 5850 
Procydidine hydrochloride, 5852 
Promazine hydrochloride, 5862 
Promethazine hydrochloride, 5867 
Propafenone hydrochloride, 5880 
Propantheline bromide, 5883 
Propranolol hydrochloride, 5895 
Propranolol hydrochloride and 
hydrochlorothiazide, 5895 
Propyl thiou rac i I, 5901 
Protriptyline hydrochloride, 5904 
Pseudoephedrine hydrochloride, 5907 
Pseudoephedrine hydrochloride extended- 
refease, 5908 
Pyrazinamide, 5920 
Pyridostigmine brom ide, 5923 
PyndOxine hydrochloride, 5926 
Pyri laminę maleate, 5928 
Pyrimethamine, 5930 
Pynrinium pamoate, 5932 
Quazepam, 5933 
Quetiapfne, 5934 

Quetiapine, extended-release, 5937 
Quinaprit, 5944 

Quinapri! and hydrochlorothiazide, 5942 
Quinidine gluconate extended-release, 

5948 

Quinidine sulfate, 5953 
Quinidine sulfate extended-release, 5954 
Quinine sulfate, 5958 
Raloxifene hydrochloride, 5967 
Ranitidine, 5977 
RauwoJfia serpentina, 5981 
Repaglinide, 5985 
Reserpine, 5989 
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Reserpine and hyd roch lore thiazide, 5992 
Rhodiofa rosea, 7157 
Rlbawin, 5999 
Riboflavin, 6002 

Rifampin, isonfazid, and pyrazinamide, 
6012 

Rifampin, isoniazid, pyrazinamide, and 
ethambutol hydrochloride, 6013 
Riluzole, 6015 

Rimantadine hydrochloride, 601 7 
Risedronate sodium, 6035 
Risperidone, 6039 

Risperidone orally disintegrating, 6041 
Ritodrine hydrochloride, 6044 
Ritonavir f 6054 
Rizatriptan benzoate, 6062 
Rizatriptan benzoate oraliy disintegrating, 
6064 

Ropinirole, 6068 

Ropinirole extended-reiease, 6070 
Rufinamide, 6084 
Saccharin sodium, 6090 
5t. John's wort flowering top dry extract, 
7173 

Salsalate, 6105 

Scopo laminę hyd robrom ide, 6129 
Se leg t linę hydrochloride, 61 37 
Sennosides, 6145 
Sertraline hydrochloride, 6150 
Stldenafll, 61 56 
Simethicone, 6163 
5imvastatin, 6165 
Sitagliptin, 6169 
Sodium bicarbonate, 6178 
Sodium chlorłde, 6185 
Sodium chlonde, for solution, 6186 
Sodium fluoride, 6190 
Sodium salicylate, 6207 
Sotalol hydrochloride, 6217 
5oy isoflavones, 7200 
Spironolactone, 6223 
Spironolactone and hydrochlorothiazide, 
6224 

Spirulina, 7205 

Stanozolol, 6227 

Sucralfate, 6239 

Sulfadiaztne, 6256 

5ulfadimethoxine, 6261 

Sulfadoxine and pyrimethanine, 6263 

Sulfamethizole, 6266 

5ulfamethoxazole, 6268 

Suifamethoxazole and trimethoprim, 6272 

Sulfapyridine, 6274 

Sulfasalazine, 6276 

Sulfasalazine delayed-release, 6277 

Sulfinpyrażone, 6280 

5ulfisoxazole, 6281 

Sulindac, 6284 

Sumatriptan, 6290 

Tadalafil, 6312 

Tamoxifen dtrate, 6317 

Telmisartan, 6353 

Telmisartan and hydrochiorothiazide, 6355 
Terazosin, 6366 
Terbinafine, 6371 
Terbu ta linę sulfate, 6377 
Testolactone, 6385 
Tetra cyc linę hydrochloride, 6408 
Tetracycline hydrochloride and novobiodn 
sodium, 6409 

Tetracycline hydrochloride, novobbcrn 
sodium, and prednisolone, 6409 
Theophylline,. 6422 

Theophylline, ephedrine hydrochloride. 


Theophylline sodium glycmate, 6427 
Thiabendazole chewable, 6429 
Thiamine hydrochloride, 6432 
Thlethylperazine maleate, 6437 
Thioguanine, 6443 
Thioridazine hydrochloride, 6448 
Thyroid, 6457 

Ticlopidine hydrochloride, 6470 
Tienchi ginseng root and rhizome dry 
extract, 7225 

Tienchi ginseng root and rhizome powder, 
7219 

Timolol maleate, 6481 
Tlmolol maleate and hydrochlorothiazide, 
6482 

Tizanidine, 6490 
Tocainide hydrochloride, 6506 
Tolazamide, 6508 
Tolbutamide, 6511 
Tolcapone, 6513 
Tolmetin sodium, 6515 
Topiramate, 6525 
Torsemide, 6529 
Tramadol hydrochioride, 6533 
Tramadol hydrochloride and 
acetaminophen, 2575 
Tramadol hydrochloride extended-release, 
6534 

Trandolapril, 6541 
Tranylcypromine, 6543 
Trazodone hydrochloride, 6551 
Triamcinolone, 6557 

Triamterene and hydrochlorothiazide, 6573 
Trlazolam, 6575 
Trichlormethiazide, 6577 
Trifluoperazine hydrochloride, 6585 
Triflupromazine hydrochloride, 6588 
Trihexyphenidyl hydrochloride, 6591 
Trimeprazine tartrate, 6595 
Trimethoprim, 6598 
Trioxsalen, 6601 

Tripelennamine hydrochloride, 6603 
Triprolidine hydrochloride, 6605 
Triprolidine and pseudoephedrine 
hyd roch lori des, 6606 
Trisulfapyrimidines, 6608 
Trospium chlonde, 6614 
U b idee a reno ne, 7235 
Ursodbl, 6631 
Valacydovir, 6633 
Valerian, 7244 
Vnlganciclovir, 6638 
Valsartan, 6650 

Valsartan and hydrochlorothiazide, 6651 
Venlafaxine, 6664 
Verapamil hydrochloride, 6678 
Verapamil hydrochloride extended-release, 
6680 

Vigabatrin, 6688 
Vinpocetine, 7247 
Vltamin A, 6702 

Vitamins with minerals, oil-soluble, 7280 
Vitamins with minerals, oil- and water- 
soluble, 7375 

Vitamins with minerals, water-soluble, 

7451 

Vitamins, oil-soluble, 7258 
Vitamins, oil- and water-soluble, 7318 
VRamms, water-soluble, 7412 
Warfarin sodium, 6715 
Zaicitablne, 6733 
Zidovudine, 6743 
Zinc dtrate, 7474 
Zinc gluconate, 6751 
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lolmitriptan, 6764 

Zofmitriptan oraily disintegrating, 6766 

Zolpidem tartrate, 6769 

Zolpidem tartrate extended-release, 677 1 


Tacrine 

capsules, 6300 
hydrochloride, 6300 
Tacrolimus, 6301 
capsules, 6304 
ora! sus pen sion, 6309 
Tadalafll, 6310 
tablets, 6312 
Tadalafll compounded 
orał suspension, 6313 
Tagatose, 7949 
Tak, 6314 

Tamojufen ci tratę, 6316 
tablets, 63 T 7 

Tamsulosin hydrochloride, 6318 
capsules, 6320 
Tannk acid, 2397, 6329 
TS, 2422 

Tape, adhesive, 6329 
Tapioca stare h, 7928 
Tartaric acid, 2397, 7950 
TS, 2422 
Taurine, 6329 
Tazobactam, 6330 
and piperacillin for injection, 5728 
Tc 99m 

albumin aggregated injection, teehnetium, 

6332 

albumin colloid injection, teehnetium, 

6333 

albumin injection, teehnetium. 6331 
apcitide injection, teehnetium, 6335 
a rd tumom ab Injection, teehnetium, 6335 
biclsate injection, teehnetium, 6336 
depreotide injection, teehnetium, 6337 
disofenln injection, teehnetium, 6337 
etidronate injection, teehnetium, 6338 
exametazime injection, teehnetium, 6338 
fanolesomab injection, teehnetium, 6339 
gluceptate injection, teehnetium, 6340 
lidofenin injection, teehnetium, 6341 
mebrofenin injection, teehnetium, 6342 
medronate injection, teehnetium, 6343 
mertiatrde injection, teehnetium, 6344 
nofetumomab merpentan injection, 
teehnetium, 6345 

oxidronate injection, teehnetium, 6345 
pentetate injection, teehnetium, 6345 
pertedinetate injection, sodium, 6346 
(pyro- and trimeta-) phosphates injection, 
teehnetium, 6348 

pyrophosphate injection, teehnetium, 6348 
red blood cells rnjection, teehnetium, 6349 
sestamibi injection, teehnetium, 6349 
sticcimer injection, teehnetium, 6350 
sulfur colloid injection, teehnetium, 6351 
tetrofosmin injection, teehnetium, 6352 
T-dodecyl mercaptan ethoaylate, 2356 
Teehnetium 

Tc 99m albumin aggregated injection, 

6332 

Tc 99m albumin colloid injection, 6333 
Tc 99m albumin injection, 6331 
Tc 99m apcitide injection, 6335 
Tc 99m arcitumomab injection, 6335 
Tc 99m bicisate injection, 6336 


Tc 99m disofenin injection, 6337 
Tc 99m etidronate injection, 6338 
Tc 99m exametazime injection, 6338 
Tc 99m fanolesomab injection, 6339 
Tc 99m gluceptate injection, 6340 
Tc 99m lidofenin injection, 6341 
Tc 99m mebrofenin injection, 6342 
Tc 99m medronate injection, 6343 
Tc 99m mertiatide injection, 6344 
Tc 99m nofetumomab merpentan 
injection, 6345 

Tc 99m oxidronate injection, 6345 
Tc 99m pentetate injection, 6345 
Tc 99m pertechnetate injection, sodium, 
6346 

Tc 99m pyrophosphate injection, 6348 
Tc 99 m (pyro- and tri meta-) phosphates 
injection, 6348 

Tc 99m red blood cells injection, 6349 
Tc 99m sestamibi injection, 6349 
Tc 99m succimer injection, 6350 
Tc 99m sulFur colloid injection, 6351 
Tc 99m tetrofosmin injection, 6352 
Telmisartan, 6352 

and hydrochlorothiazlde tablets, 6355 
tablets, 6353 
Tenwepam, 6357 
capsules, 6359 
Temozolomide, 6360 
orał suspension, 6361 
Temperaturę 
congealing (651), 527 
Tenlposide, 6362 
injection, 6363 
Tensile strength (881), 797 
Terazosin 
capsules, 6364 
hydrochloride, 6368 
tabfets, 6366 
Terbinafine 
hydrochloride, 6372 
orał suspension, 6370 
tablets, 6371 
Terbutaiine 
sulfate, 6374 

sutfate inhaiation aerosol, 6375 
sulfate injection, 6376 
sulfate tablets, 6377 
orał suspension, 6377 
Terconazole, 6378 
TerrparaLide, 6379 
Termlnally sterilized plwmaceutkal 
products—parametric release (1222), 1753 
Terpin hydrate, 6382 
and codeine orał sol u tron, 6383 
ora! solution, 6383 

terf-Butyl hydroperoxide scJution, 2397 
Tertiary butyl afcohol, 2330, 2341, 2397 
Test for 1,6-an hydro derivatrve for 
enoxaparin sodtum (207>, 261 
Te sto tac tonę, 6384 
tablets, 6385 
Testosterone, 6386 
benzoate, 2397 
cypionate, 6387 
cypionate injection, 6388 
enanthate, 6388 
enanthate injection, 6389 
injectabie suspension, 6387 
propionate, 6389 
proplonate injection, 6390 
Test papers 
and indicator, 2408 
ind i ca tors and indicator, 2406 
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Tetanus 

immune globulin, 6390 
2', 4', 5', 7'-Tetra b romofI uorescein, 2397 
Tetrabromophenoiphthaiein ethyl ester, 2397 
TS, 2422 

Tetrabutylammonium 
bromlde, 2397 
hydrogen sulfate, 2397 
hydrogen sulfate ion pairing reagent, 2397 
hydroxide, 1.0 M in methanol, 2397 
hydroxide, 0,4 M agueous, 2397 
hydroxide 30-hydrate, 2397 
hydroxide in methanol/isopropyl alcohol 
(0.1 N), 2435 

hydroxjde, tenth-normal (0.1 N), 2434 
iodide, 2397 
phosphate, 2397 

Tetrabutylammonium hydrogen sulfate 
0.02 M TS, 2422 

Tetrabutylammonium hydroxide, 40 percent 
in water, 2397 
Tetra ca i ne, 6390 
and cocaine hydrochlorides and 
epinephrine topkal solution, 3542 
hydrochloride, 6393 

hydrochloride, benzocaine, and bu ta mb en 
topical aerosol, 2979 

hydrochloride, benzocaine, and butamben 
gel, 2979 

hydrochloride, benzocaine, and butamben 
ointment, 2980 

hydrochloride, benzocaine, and butamben 
topical solution, 2981 
hydrochloride cream, 6394 
hydrochloride in dextrose injection, 6397 
hydrochloride injection, 6394 
hydrochloride for injection, 6395 
hydrochloride, neomycin sulfate, and 
isoflupredone acetate ointment, 5309 
hydrochloride, neomycin sulfate, and 
isoflupredone acetate topical powder, 
5310 

hydrochloride ophthalmk solution, 6396 
hydrochloride topical solution, 6397 
and menthol ointment, 6392 
ointment, 6391 

and proca i ne hydrochlorides and 
fevonordefrin injection, 5844 
2,3,7,8 -Te tra ć h I o rod i benzo -p- d i oxi n, 13 C- 
labeled, 2397 

2,3,7,8-Tetrachlorodibenzof uran, 1 3 C-labeled r 
2398 

1,1,2,2 -Tet rac hloro eth a ne, 2398 
Tetra cosane, 2398 
Tetracydine, 6398 
bofuses, 6399 
hydrochloride, 6400 
hydrochloride capsules, 6402 
hydrochloride for injection, 6404 
hydrochloride, novobiocin sodtum, and 
prednisolone tablets, 6409 
hydrochloride and novobiocin sodium 
tablets, 6409 

hydrochloride and nystatrn capsules, 6410 
hydrochloride ointment, 6404 
hydrochloride ophthalmk ointment, 6405 
hydrochloride ophthalmk suspension, 

6407 

hydrochloride soluble powder, 6405 
hydrochloride for topkal solution, 6406 
hydrochloride orai suspension, 6407 
hydrochloride tablets, 6408 
orał suspension, 6400 
Tetradecane, 2398 
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Tetraethylammonium perchlorate, 2398 
Tetraethylene glycol, 2398 
Tetraethylenepentamine, 2398 
Tetraheptylammonium bromide, 2398 
Tetrahexylammonlum hydrogen sulfate, 2398 
Tetra hydro fu ran, 2398 
perGxide4Tee, 2398 
stabilizer-free, 2398 

Tetrahydro-24urancarboxylic acid, 2398 
N-(2-Te t ra hyd rofu royf}pipe razine, 2398 
1,2,3,4-Tetrahydronaphthalene, 2398 
Tetrahydrozoline hydrochloride, 6410 
nasaf solution, 6412 
ophthalmic solution, 6412 
Tetramethylammonium 
bromide, 2398 

bromide, tenth-molar (0.1 M), 2435 
chloride, 2398 

chloride, tenth-molar (0.1 M), 2435 

hydrox*de, 2398 

hydrOKide, pen ta hydra te, 2399 

hydroalde solution in methanol, 2399 

hydroxide TS, 2422 

nitrate, 2399 

Tetramethylbenzidine, 2399 
4,4''TetramethyJdiaminodiphenylmethane ł 
2399 

Tetramethylsilane, 2399 
Te trapropyf a m mon ru m 
chloride, 2399 

Tetras odium e thy i ened i amin ete t raa c e tatę, 
2399 

Thalidomide, 6413 
capsules, 6414 
Thallous chloride, 2399 
Tl 201 injection, 6415 
Theobromine, 2399 
Theophyfline, 6416 
capsules, 6417 

e xte nded - rei ease ca ps u I es, 6418 
in dextrose injection, 6423 
ephedrine hydrochloride, and 
phenobarbitaf tablets, 6424 
and guaifenesin capsules, 6425 
and guaifenesśn orał solution, 6426 
sodium glydnate, 6426 
sodium glydnate orał solution, 6427 
sodium glydnate tablets, 6427 
ora! soliition, 6420 
oraf suspension, 6421 
tablets, 6422 

Theory and practice of efectrical conductMty 
measurements of Solutions (1644), 2000 
Thermal analysis (891), 798 
Thiabendazole, 6428 
che wabię tablets, 6429 
orał suspension, 6429 
Thiamine 

hydrochloride, 6430 
hydrochloride injection, 6431 
hydrochloride orał solution, 6431 
hydrochloride tablets, 6432 
monomtrate, 6433 
mononi tratę orał solution, 64 34 
Thiamine assay (531), 407 
Thiazole yellow, 2399 
paper, 2409 

Tblethylperazine maleate, 6435 
su pp osi ton es, 6435 
tablets, 6437 
Thimerosal, 6437 
topical aerosol, 6439 
topical solution, 6440 
tincture, 6441 


Thin-layer chromatographic Identification test 
(201), 256 

Thioacetamide, 2399 
TS, 2423 

Th i oa ce ta m i de-glyce ri n base TS, 2423 
2-Thtobarbjturic acid, 2399 
2,2'-ThiodiethanoE, 2399 
Thioglycolic acid, 2399 
Thioguanine, 6442 
tablets, 6443 
Thionine acetate, 2400 
Thiopental sodium, 6444 
for injection, 6445 
Thiorfdazine, 6446 
hydrochloride, 6447 
hydrochloride orał solution, 6447 
hydrochloride tablets, 6448 
orał suspension, 6446 
Thiostrepton, 6449 
nystatin, neomycin sulfate, and 
triamcinolone acetonide cream, 5405 
nystatin, neomycin sulfate, and 
triamcinolone acetonide ointment, 5406 
ThioLepa, 64 49 
for injection, 6450 
Thlothixene, 6451 
capsules, 6452 
hydrochloride, 6453 
hydrochloride injection, 6453 
hydrochlonde for injection, 6454 
hydrochloride ora] solution, 6454 
Thiourea, 2400 
Thorium nitrate, 2400 
TS, 2423 
Threonine, 6455 
Thrombin human, 2400 
Thromboplastm, 2400 
Thymidine, 2400 
Thymol, 2400, 7950 
biue, 2408 
blue TS, 2423 
Thymofphthaldn, 2408 
T5, 2423 

Thyroglobulm, 2400 
Thyroid, 6456 
tablets, 6457 

Tlagabine hydrochloride, 6458 
orał suspension, 6460 
Hamulln, 6460 
fu ma ratę, 6462 
Ticarclllin 

and davulantc acid injection, 6464 
and clavulanic acid for injection, 6465 
disodium, 6466 
for injection, 6463 
mono sodium, 6467 
Ticlopidine hydrochloride, 6469 
tablets, 6470 

Tlen chi ginseng root and rhizome, 7213 
dry extract capsules, 7223 
powder capsules, 7218 
dry extract, 7221 
powder, 7216 
dry extract tablets, 7225 
powder tablets, 7219 
Tigecycline, 6471 
for injection, 6473 
Tiletamine 
hydrochloride, 6475 
and zolazepam for injection, 6475 
Tilmicosin, 6476 
injection, 6478 
Ttmolol 
maleate, 6479 


maleate and hydrochlorothiazide tablets, 
6482 

maleate ophthalmic solution, 6480 
maleate tablets, 6481 
Timolol maleate 

and dorzofamide hydrochloride ophthalmic 
solution, 3869 
Tin, 2400 


Tincture 

Belladonna, 2959 
Benzethonium chloride, 296? 
Benzoin, compound, 2985 
Capsicum, 3172 
Cardamom, compound, 7584 
Ginger, 6999 
Green soap, 4445 
lodine, 4631 
lodlne, strong, 4632 
Lemon, 7733 
Opium, 5450 
Orange peel, sweet, 7790 
Rhodiolo rosea, 7154 
Thimerosal, 6441 
Toiu balsam, 7952 
Valerian, 7243 
VaniNa, 7960 


Tinidazoie, 6483 
Tioconazole, 6485 

Tissue human amnion chorion membranę 
dehydrated, 6486 
Ti tantum 
dioxide, 6487 
tetra chloride, 2400 
trichloride, 2400 
trichloride-sulfuric acid TS, 2423 
trichloride, tenth-normal (0,1 N), 2435 
trichloride TS, 2423 
Titration, nitrite (451), 366 
TUrimetry (541), 416 
Tizanidine 

hydrochloride, 6489 
tablets, 6490 
Tl 201 

Injection, thallous chloride, 6415 
Tobramydn, 6492 

and dexamethasone ophthalmic ointment, 
6500 

and dexamethasone ophthalmic 
suspension, 6501 

and fluorometholone acetate ophthalmic 
suspension, 6503 
inhalalion solution, 6497 
injection, 6493 
for injection, 6494 
ophthalmic ointment, 6495 
ophthalmic solution, 6499 
suffate, 6504 

Tocainide hydrochloride, 6506 
tablets, 6506 

Tocopherols exdpieni, 7951 
Tolazamide, 6507 
tablets, 6508 

Tolazoline hydrochloride, 6509 
injection, 6509 
Tolbutamide, 6510 
for injection, 6511 
tablets, 6511 
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Tolcapone, 6ST2 
tablets, 6513 
o-Tolidine, 2400 
Tolmetin sodium, 6514 
capsules, 6515 
tablets, 6515 
Tofnaftate, 6516 
topical aerosol, 6517 
cream, 6517 
gel, 6517 

topical powder, 6518 
topical solution, 6518 
Tolterodine tartrate, 6518 
Tolualdehyde, 2400 
p-Tolualdehyde, 2400 
Tolu balsam, 6520 
syrup, 7952 
tmcture, 7952 
Toluene, 2400 
p-Toluenesulfonic acid, 2400 
TS, 2425 

p-ToluenesulfonyM^arginine methyl ester 
hydrochloride, 2400 
p-Toluic acid, 2400 
Toluidlne 
blue, 2401 
blue O, 2401 
o-Toluidine, 2400 
p-Tofuidine, 2401 

Tomato extract containing lycopene, 7084 
Topical aerosols (603), 499 
Topical and transdermal drug products— 
product guality tests (3), 78 


Topical solution 

Aluminum acetate, 2674 
Aluminum subacetate, 2686 
Aluminum sulfate and calcium acetate for, 
2687 

Aluminum sulfate and calcium acetate 
tablets for, 2688 
Aminobenzoic acid, 2727 
Benzethonium chloride, 2967 
Benzocaine, 2977 

Benzocaine, butamben, and tetracaine 
hydrochloride, 2981 
Calcium hydroxide, 3143 
Carbamide peroxide, 3186 
Carbol-fuchsin, 3198 
CetylpyridinJum chloride, 3344 
Chlorhexidine acetate, 3366 
Chlorhexidine gluconate, 3370 
CitlopJrox, 3411 
Clindamycin phosphate, 3483 
Clobetasol propionate, 3493 
Cbtrimazole, 3527 
Coal tar, 3538 

Cocalne hydrochlonde tablets for, 3542 
Cocaine and tetracaine hydrochlorides and 
epinephrine, 3542 
Diethyltoluamide, 3757 
Dimethyl sulfoxide, 3793 
Dydonlne hydrochlorlde, 3927 
Erythromycin, 4036 
Fluocfnolone acetonide, 4241 
Fluoclnonide, 4244 
Fluorouraci), 4259 

Gentamicin sulfate and betamethasone 
valerate, 4396 
Gen tran violet, 4400 
Halcinomde, 4 467 

Ułłi^rńHnrł fł«rnviHo 


Hydroąuinone, 4531 
lodine, 4630 
lvermectin, 4736 
Lidocaine hydrochlonde, 4851 
Mafenide acetate for, 4928 
Methox$alen, 5089 
Minoxidil, 5185 
M om eta sonę furoate, 5213 
Myrrh, 5260 
Nitrofurazone, 5369 
Nitromersol, 5373 
Papain tablets for, 5569 
Phenof, ca mp hora ted, 5668 
Podophyllum resin, 5744 
Povldone-iod]ne, 5794 
Sodium fluoride and acidulated phosphate, 
6190 

Sodium hypochlorite, 6193 
Tetracaine hydrochlonde, 6397 
Tetracydrne hydrochlorlde for, 6406 
Th im erosa I, 6440 
Tofnaftate, 6518 
Tretinoin, 6556 


Topical suspension 

Calamine, 3110 
Calamine, phenolated, 3111 
Crcfoplrox olamine, 3414 
Clindamycin phosphate, 3484 
Penicillm G, neomycin, polymyxin B, 
hydrocortlsone acetate, and 
h yd rocort iso ne sod i u m s u cci n a te, 559 7 
Penicillin G procaine, neomycin and 
polymyxin B sulfates, and hydrocortisone 
acetate, 5614 
Resorcinol and sulfur, 5994 
Selenium sulflde, 6140 
Sulfacetamide sodium, 6251 
Zinc sulfide, 6758 


Topiramate, 6521 
capsufes, 6523 
tablets, 6525 
Topi rama te compounded 
orał suspension, 6527 
Torsemide, 6528 
tablets, 6529 

Tata! organie carbon (643), 522 
Tragacanth, 7952 
Tramadol hydrochlonde, 6531 
and acetaminophen ora suspension, 6538 
and acetaminophen tab ets, 2575 
oraf suspension, 6532 
tablets, 6533 

extended-release tablets, 6534 
Tramadol hydrochlorlde compounded, 
veterinary 

orał suspension, 6539 
Trandotapril, 6540 
tablets, 6541 
Tranexamic acid, 6542 
Transdermat system 
don i di ne, 3512 
nicotine, 5345 

Transfer of analytical procedures (1224), 
1778 

Tranylcypromine 
sulfate, 6545 
tablets, 6543 


Travo prost, 6547 
ophthalmic solution, 6548 
Irazodone hydrochloride, 6549 
tablets, 6551 
Trehalose, 7953 
Trenbolone acetate, 6553 
Tretrnoin, 6554 
cream, 6555 
gel, 6555 

topical solution, 6556 
Triacetin, 6556 
n-Triacontane, 2401 
Triamdnobne, 6557 
acetonide, 6558 
acetonide cream, 6559 
acetonide dental pastę, 6561 
acetonide injectable suspension, 6565 
acetonide topical aerosol, 6559 
acetonide lotion, 6560 
acetonide and neomycin sulfate cream, 
5326 

acetonide and nystatin cream, 5407 
acetonide, nystatin, neomycin sulfate, and 
gramicidin cream, 5404 
acetonide, nystatin, neomycin sulfate, and 
gramicidin ointment, 5404 
acetonide, nystatin, neomycin suffate and 
thiostrepton cream, 5405 
acetonide, nystatin, neomycin sulfate, and 
thiostrepton ointment, 5406 
acetonide and nystatin ointment, 5407 
acetonide ointment, 6560 
acetonide nasal spray, 6561 
diacetate, 6565 

diacetate injectable suspension, 6566 
diacetate orał solution, 6566 
hexacetonide, 6567 

hexacetonide injectable suspension, 6568 
tablets, 6557 

2,4,6-Trla m i no-5itroso py ri m id i ne, 2401 
Triamterene, 6569 
capsules, 6569 

and hydrochbrothiazide capsules, 6571 
and hydrochbrothiazide tablets, 6573 
Triazolam, 6574 
tablets, 6575 

Tribask calcium phosphate, 7552 
Tribask sodium phosphate, 7885 
Tributyl 
dtrate, 7954 
phosphate, 2401 

Tributylethylammomum hydroxide, 2401 
Tributyrin, 2401 
Trichlormethiazide, 6576 
tablets, 6577 
Trfchloroacetic add, 2401 
Trichloroethane, 2401 
Trichforofluoromethane, 2401 
Trichloromon of I u oro met ha n e, 7955 
Trichl o rotri f I uoro eth a ne, 2401 
Trlcitrates ora! solution, 6577 
THcłotarban, 6578 
Tridosan, 6580 
r>Tricosane, 2401 
Trientine hydrochloride, 6582 
capsules, 6583 
Triethanolamine, 2401 
TriethyŁamine, 2401 
hydrochlonde, 2401 
phosphate, 2401 
Triethyl ci tratę, 7956 
Triethy!enedlaminę, 2402 
Tnethylene glycol, 2402 
Trifluoperazine 
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Trifluoperazine (continued) 
hydrochloride injection, 6585 
hydrach fori de tablets, 6585 
orał solution, 6584 
Trffluoroacetic 
acid, 2402 
anbydrrde, 2402 
Trrfluoroacetic acid (TFA) in peptides (503. 
394 

2.2.2- Triffuoroethanol, 2402 

2.2.2- Tri f I uoro et hy I d i fluorom ethyl ethe r, 
2402 

(m-TrifluoromethyJphenyl) 
trimethylammonium hydroxide in 
methanol, 2402 
5-(Trrfluoromethy[)uracil, 2402 
a^a-Trifluoro-p-cresol, 2402 
Trifłuorovinył chloride polymer, 2402 
Triflupromazine, 6586 
hydrochloride, 6587 
hydrochloride injection, 6588 
hydrochloride tablety 6588 
orał suspension, 6586 
Triflurrdine, 6589 

Triglycerides medium-chain, 7957 
Trrhexyphenidyj hydrochloride, 6589 
extended~release capsules, 6590 
orat solution, 6591 
tablets, 6591 

Trikates orał solution, 6593 
Triketohydrmdene hydrate 
TS, 2418, 2423 
Trimeprazine 
orał solution, 6594 
tartrate, 6593 
tartrate tablets, 6595 
Trimethobenzamide hydrochloride, 6595 
capsules, 6596 
injection, 6596 
Trimethoprim, 6597 
and polymyxin B sułfate ophthafmic 
solution, 5754 

and sulfamethoxazo!e injection, 6269 
and 5ulfamethoxazołe orał suspension 
6270 

and suffamethoxazGfe tablets, 6272 
sułfate, 6598 
tablets, 6598 

Trimethylaeethydrazide ammonium chloride 
2361, 2402 

Trimethylchforosilane, 2402 

2.2.4- Tri m ethyl pen lane, 2366, 2402 

2.4.6- Trimethylpydcfine, 2402 
N-(Tri m e t hy Isi ly I)- i m i dazole, 2403 
Trimethyftin bromide, 2403 
Trimipramine mafeate, 6599 

2.4.6- Trinitrobenzenesulfonic add, 2403 
Trinitrophenol, 2403 

T5, 2419, 2423 
Tnoctylphosphine oxide, 2403 
Trioxsalen, 6600 
tabfets, 6601 

Tri petenna minę hydrochlodde, 6601 
injection, 6602 
tablets, 6603 

1.3.5- Triphenylbenzene, 2403 
rriphenylmethane, 2403 
rriphenyłmethanoi, 2403 
frip heny Ite trazo I i u m 

chlodde, 2403 
chloride TS, 2423 
dprolidine 

hydrochloride, 6603 
hydrochloride orał sol u tron, 6604 


and pseudoephedrine hydrochJorides ora! 
solution, 6606 

and pseudoephedrine hydrochlorides 
tablets, 6606 

Tris(2-aminoethyl)amine, 24C3 
Tr is (hy d roxy methy f)am f n o met ha ne, 2403 
acetale, 2403 

T)/ hydrochloride, 2403 

/V-Tr rs (hy d roxy me thy I) m ethyl g ly ci n e, 2403 
Trisuifapyrimidines 
oraf suspension, 6607 
tablets, 6608 

Tritirachium album pro tein a se K, 2403 
Troi a minę, 7959 
salicylate, 6608 
Tromethamine, 2403, 6609 
carbopmst, 3205 
carbo prosi, injection, 3206 
for injection, 6610 
Tropaeolin OO, 2403 
Tropk acid, 2403 
Tropieamide, 66T 0 
ophthalmic solution, 6612 
Troplne, 2403 
Trospium chloride, 6613 
tablets, 6614 
Trypan błue, 2403 
Trypsin, crystalllzed, 66T6 
Tryptone, 2403 
Tryptophan, 6617 
5-Hydroxy-i-, 7227 
L*Tryptophane, 2403 
Tuberculin purified protein derivative 
(Tuhercuttn PPD), 2404 
Tubocurarine chloride, 2404, 6618 
injection, 6619 
Tungstic acid, 2404 
Turmeric, 7228 
powdered, 7230 
extract, powdered, 7232 
Turmeric paper, 2409 
Tylosin, 6619 
granulated, 6620 
injection, 6621 
tartrate, 6622 
TyJoxapol, 6623 
Tyrosine, 662 4 
t-Tyrosine disodium, 2404 
Tyrothricin, 6625 


U 

Ubidecarenone, 7233 
capsules, 7234 
tablets, 7235 
Ubiquinof, 7236 
capsules, 7237 

Ułtraviolet-visible spectroscopy (857), 789 
Ultraviolet-visible spectroscopy—theory and 
practice <1857), 2229 
Undecylerric acid, 6626 
ointment, compound, 6626 
Uniformity of dosage units (905), 802 
U radl, 2404 
Urany] acetate, 2404 
cobalt, TS, 2414 
zinc, TS, 2423 
Urea, 2404, 6627 
C 13, 3199 , 

C 13 for orał solution, 3200 


for injection, 6628 
Urethane, 2404 
Uridine, 2404 
Ursodiol, 6628 
capsules, 6629 
orał suspension, 6630 
tablets, 6631 

U5P and NF excipients listed by cateoory, 
7485 

USP policies, xxrx 

USP reference standards (11), 104 


V 


Vaccine 

Anthrax adsorbed, 2828 
BCG, 2955 


Vacdnes for human use 
bacterial vaccines (1238), 1943 
generał considerations (1235), 1905 
polysaccharide and gfycoeonjugate 
vaccines (1234), 1888 
Vaccinia immune globulin, 6633 
Valacydovir 
orał suspension, 6633 
tablets, 6633 

Valacydovrr hydrochloride, 6635 
Walerian, 7238 
extract, powdered, 7241 
powdered, 7240 
tablets, 7244 
dneture, 7243 
Va!eric add, 2404 
Vaferophenone, 2404 
Valgancicłovir 
hydrochlodde, 6639 
tablets, 6638 
V4lidation 

of alternative mlcrobiological methods 
(1223), 1756 

of compendial procedures (1225), 1780 
of microbral recovery from pharmacopeiai 
articles (1227), 1787 
Va lida tron of a I terna tive methods to 
antibiotic microbfal assays (1223.1), 1770 
Valine, 6642 
Valproate sodium 
injection, 6643 
Valproic acid, 6644 
capsules, 6645 
orał solution, 6646 
Valrubicin, 6646 
intravesical solution, 6648 
Valsartan, 6649 
tablets, 6650 

amlodipine, and hydrach torothiazide 
tablets, 2767 

and amlodipine tablets, 2763 
and hydrochlorothiazide tablets, 6651 
Vanadium pentoxide, 2404 
Vanadyf sulfate, 2404 
Vancomycin, 6654 
hydrochloride, 6656 
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Vancomydn (continued) 
hydrochloride for injection, 6658 
hydrochloride for orał solution, 6660 
injection, 6655 
Vanilla, 7959 
tincture, 7960 
Vanlllfn, 7960 

Vapor phase sterifization <7229.11), 1847 
Varicelła-zoster immune globulin, 6661 
Yasopressin, 6662 
injection, 6662 
Vecuronium brom i de, 6663 
Vegetable oil, hydrogenated, 7961 
Yehicle 

for orał solution, 7788 
for orał solution, sugar free, 7788 
for orał suspens!on, 7788 
suspension structured, 7948 
sus pen sion structured, sugar-free, 7948 
Venlafaxme 
hydrochloride, 6666 

hydrochloride extended-release capsules, 
6667 

tablets, 6664 

Yerapamil hydrochloride, 6674 
extended-release capsules, 6675 
injection, 6676 
orał solution, 6677 
orał suspension, 6678 
tablets, 6678 

extended-release tablets, 6680 
Yardenafil 

hydrochloride, 6660 
Yerification of compendial procedures 
{1226), 1786 
Verteporfin, 6683 
for fnjection, 6684 


Veterinary 

Atenolol compounded orał suspension, 
2889 

Benazepril hydrochloride compounded orał 
suspension, 2963 

Buprenorphine compounded buccal 
solution, 3069 

Doxyeydine compounded orał suspension, 
yeterinary, 3895 

Enalapril maleate compounded orał 
suspension, 3970 
Methylene blue injection, 5107 
Pergollde orał suspension, 5642 
Potassium bromide orał solution, 5762 
Prednisofone compounded orał suspension, 
5816 

Sodium bromide injection, 6179 
Sodium bromide orał solution, 6180 
Spironolactone compounded orał 
suspension, 6222 

Tramadol hydrochloride compounded orał 
suspension, 6539 

Yoriconazole compounded ophthalmic 
solution, 6710 

Yibrational circular dichroism 
spectroscopytheory and practice (1782), 
2136 

Vibrational circular dichroism spectroscopy 
(782), 649 
Vigabatnn, 6685 
for orał solution, 6687 
tablets, 6688 
Vinb(astmę sulfate, 6690 


Vincristine sulfate, 6693 
injection, 6694 
for injection, 6695 


Vlnorelbine 
fnjection, 6698 
tartrate, 6697 
Vinpocetine, 7245 
capsules, 7247 
tablets, 7247 
Yinyl acetate, 2405 
2-Yinylpyndine, 2405 
Vi ny I py rrol id i non e, 2405 
Yiral safety evaluation of biotechnology 
products deHved from ceff lines of human 
or animai origin <1050), 1067 
Yirology test methods <1237), 1922 
VI ms te Sting of human pląs ma for further 
manufactun? <1740), 19S6 
Yiscosity—capillary methods <911), 806 
Viscosity—pressure driven methods (914), 
814 

Yiscosity—rolling bali method (913), 812 
Yiscosity—rotational methods <912), 808 
Yisible particulates in injections <790), 671 
Vitamin 
A, 6699 

A assay <571), 454 
A capsules, 6700 
A orai liquid preparation, 6701 
A tablets, 6702 
812 activity assay (171), 242 
C assay (580), 459 
C and zrnc lozenges, 7475 
D assay (581), 462 

D and calcium with mtrerals tablets, 6864 
D with calcium tablets, 6863 
E, 6703 

E assay (551), 419 
E capsules, 6705 

E polyethyfene glycol succinate, 7961 
E preparation, 6707 
Vitamlns 

capsules, oil-solubłe, 7248 
capsules, oil- and water-soluble, 7290 
capsules, water-soluble, 7400 
with minerals capsules, oil- and water- 
soluble, 7336 

with minerals capsules, water-soluble, 

7423 

with minerals orał solution, oil- and water- 
soluble, 7361 

with minerals orał solutbn, water-soluble, 
7443 

with minerals tablets, oil- and water- 
soluble, 7375 

with minerals tablets, water-soluble, 7451 
with minerals capsules, oiPsoluble, 7265 
with minerals orał solution, oil-soluble, 
7275 

with minerals tablets, oil-soluble, 7280 
orał solution, oil-soluble, 7255 
orał solution, oil- and water-soluble, 7309 
tablets, oil-solubłe, 7258 
tablets, oil- and watensofuble, 7318 
tablets, water-soluble, 7412 
Yolumetric 
apparatus (31), 110 
Solutions, 2423 
Vorkonazole, 6708 
Yoriconazole compounded, veterinary 
ophthalmic solution, 6710 


W 

Warfarin sodium, 6712 
for injection, 6714 
tablets, 6715 
Washed sand, 2405 


Water 

Water, 2405 

Ammonia, stronger, 2332, 2395, 2412 
Ammonia, 25 percent, 2332 
Ammaniadree, 2405 
Carbon dioxlde-free, 2405 
Cetyltrimethylammonium thloride, 25 
percent in, 2345 
conductMty (645), 523 
Deaerated, 2405 
deteimination (921), 815 
Deuterated, 2350 

D-Cluconic acid, 50 percent in, 2361 

for h em odia łysi s, 6717 

for hemodialysis applications (1230), 1851 

Hydrazine hydrate, 85% in, 2363 

for inhalation, sterfle, 6718 

for injection, 6717 

for injection, bacteriostatic, 671 7 

for injection, ster tle, 6718 

for irrigation, sterile, 6718 

Methylamine, 40 percent in, 2371 

organic-free, 2405 

particle-free, 2405 

Peppermint, 7797 

for pharmaceutical purposes (1231), 1852 
Pure steam, 6719 
Purified, 6719 
Purified, sterile, 6719 
Rosę, ointment, 6079 
Rosę, stronger, 7866 
solid interactions in pharmaceutical 
Systems (1241), 1966 
Soluble vitamins capsules, 7400 
Soluble vitarnins with minerals capsules, 
7423 

Soluble vltamins with minerals orał 
solution, 7443 

Soluble vi ta min s with minerals tablets, 

7451 

Soluble yitamins tablets, 7412 
Stronger ammonia, 2395 
Vapor detector tubę, 2405 
Yitamins capsules, and oil-sotuble, 7290 
Yitamins with minerals capsules, and oil- 
soluble, 7336 

Yitamins with minerals orał sofution, and 
oil-soluble, 7361 

Yitamins with minerals tablets, and oil- 
soluble, 7375 

Yitamins orał solution, and oil-soluble, 

7309 

Yitamins tablets, and oil-soluble, 7318 


Wax 

carnauba, 7962 
emulsifying, 7963 
microcrystalline, 7963 
white, 7964 
yellow, 7964 

Weighing on an analyticaf balance (1251), 

■t n 7A 







Wdght variation of dietary suppfements 
(2091), 2277 

Wheat 
bran, 6720 
starch, 7928 

Witch hazei, 6721 

Wound matrix smali intestinal submucosa, 
6120 

Wrighi/s stain, 2405 

Written prescriptton drug Information— 
guidelines (1265), 1976 


X 


Xanthan gum, 7965 
solution, 7966 
Kanthine, 2405 
Xant hydrol, 2405 
Kenon Xe 127, 6722 
Xenon Xe 133, 6722 
InjectEon, 6722 

X-ray fluorescence spectrometry (735), 615 
X-ray fluorescence spectrometry—theory and 
practice (1735), 2074 
Xylazine, 6723 
hydrochloride, 6724 
injection, 6725 
Xylene, 2405 
m-Xylene, 2405 
o-Xylene, 2405 
p-Xyfene, 2406 
Xylene cyanole FF, 2406 
Xylenol orange, 2408 
T5, 2423 
Xyłitol, 7966 

Kyłometazoline hydrochloride, 6726 
nasal solution, 6726 
Xylose, 2406, 6727 


Y 

Yeast extract, 2406 
Yeiiow mercuric oxtde, 2406 
Yohimbine 
hydrochloride, 6729 
injection, 6729 

Yttrium Y 99 ibritumomab tiuxetan 
injection, 6730 


orał solution, 6741 
tablets, 6743 
Zfleuton, 6744 
Zinc, 2406 
acetate, 2406, 6746 
acetate orał solution, 6747 
activated, 2406 
amalgam, 2406 
carbonate, 6747 
cłiloride, 6748 

chloride, anhydrous, powdered, 2406 

chloride injection, 6749 

ci tratę, 7473 

dtratę tablets, 7474 

detenmination <591), 471 

gluconate, 6750 

gluconate tablets, 6751 

oxide, 6752 

oxide neutral, 6753 

oxide ointment, 6754 

oxide pastę, 6754 

oxide and salicylic acid pastę, 6754 

stearate, 6755 

sulfate, 6756 

sulfate heptahydrate, 2406 
sulfate injection, 6756 
sulfate ophthalmic solution, 6757 
Sulfate orał solution, 6757 
sulfate tablets, 6758 
sulfate, twentieth-molar (0.05 M), 2436 
sulfide topfcal suspension, 6758 
undecylenate, 6758 
uranyl acetate TS, 2423 
and vitamin C lozenges, 7^75 
Zinc sulfate 
0.1 M VS, 2436 

Ziprasidone hydrochloride, 6759 
Zirconyl 
n\ tratę, 2406 
Zolazepam 
hydrochloride, 6762 
and tiletamsne for injection, 6475 
Zolmitriptan, 6762 
tablets, 6764 

orally disintegrating tablets 6766 
Zolpldem tartrate, 6768 
tablets, 6769 

extended-release tablets, 6771 
Zonisamide, 6775 
capsules, 6776 
Zonisamide compounded 
orał suspension, 6778 


Z 

Zalcitabine, 6732 
tablets, 6733 
Zalepi on, 6733 
capsules, 6735 
Zanamivir, 6737 
meso-Zeaxanthin, 7470 
preparatłon, 7471 
Zein, 7967 
Zidovudine, 6738 
capsules, 6739 
injection, 6740 
and lanmvudine tablets, 4769 
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